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Interspersed with these task and orientation questions were some qﬁestions
about life in the organisation which wexe included at the request of the
management oxr the unions. These provided light relief from the somewhat

more abstract questions on which' this research is based.

A detailed examination of the operationalisation of the task and orientation
scales is an essential part of this research and for that reason a

separate discussion of this aspect of the work included as the first
chapter in both the Task and Orientation parts of this thesis (see Chapters
9 & 13).

Perhaps the most interesting aspect of the interviews concerned the way that
data was collected for the relational task variables. ‘These variables
referred to characteristics of the tasks that a supervisor performed with
_other groups in the oxganisation. Predominantly fhey referred to the

tasks he performéd with members of other departments although each supervisor
was also asked about his task relationships with his suborainates, peers

and superior within his own department. )

-The supervisors in our sample were selected from twenty-three different
departments (nine production departments, nine . service departments and
five engineering departments - see Appendix 3) and interest was focussed on
a supervisor's relationships with these departments and on his relationships
with a further = twelve administrative departmeﬁts. Thus data was collected
on the relationships that a supervisor developed with up to thirty—four
other departments, and with three of the status levels within nis own

department.

For each relational task variable each respondent would thus provide up to
thirty-seven answers and the only convenient way of collecting this
information was to ask the question in an interview using a display card
showing the question and the set or possible answers, and then to note the

ansWwer on a matrix (see Appeéndix 4).

A1l this was somewhat simplified by the fact that we were only interested
in ongoing relationships - that is ones which were maintained by reglar
interaction. So although a respondent could theoretically be questioned
on his relationship with all other departments the interviewex first
ascertained the frequency with which a supervisor had contact with these

departments and selected for further questioning only those relationships
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that invol&ed interaction at least several times a month. This meant
: that for each supervisor details were available on the characteristics
of the tasks he performed with each of the departments with which he
was ih fairly frequent contact.

\
Some manipulation of this raw data was necessary to produce summa%y
statistics describing a supervisoré relationships with certain groups
of ‘departments (eg, production departments as a whole, serxrvice departments

. as a whole, etc.) and this is described in Chapter 7.

This technique, of making the‘respondent aware of a question and then
askiﬁg him to apply it to each of several departments worked surprisingly
well in that although it was hard work for the respondents it seemed
generally to appeal as an interesting format. The danger of response

set formation (Coleman, 1964) that one would fear when asking about
thirty almost identical questions was reduced by the fact that the
‘format made the comparison between the various departmental relationships

of primary importance when considering the question.

3. Communication measurement

Some of the information about communications in the plant was collected

in the interview using the matrix format - see Zppendix 4.

The majority of the communications data that was used in the analysis,
however, was collected by asking the supervisors to keep a diary of their
communication activity by filling in a Communication Record Book {(CRB).
These books were designed as notepads with a spiral binding and each

book was used to record an hour's communication. The supervisors were
given four bocks representing four separate one hour periods that were
spread over two or three days. For each communication in the hour a
separate sheet was completed noting some of the details of the
communication, as will be described below. The fact that the CRB's were
easy to carry round, easy to complet2 and only used for an hour

at a time was designed to encourage supervisors to take an interesctc
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in the ope}ation and to compiete the sheets inmediately after any

communication. This is particularly important in terms of the accuracy

_of the diaries as it has been found by other researchers that a delay in

filling in diaries greatly reduces their reliability (Buxns, l954).'

In the interview, which took place aftex the diaries had been completed,
supervisors were asked about (a) the amount of interference that completing
the diaries had caused, (b) whether they managed to complete them

immediately after communications had taken place and if not what the time

. gap was before they recorded them, and (c) what percentage of theix

communications they actually managed to record in the four books.

The results were encouraging. Over eighty percent of the supervisors said
that the books caused little or no ihﬁerference in £heir routine and only
eight percent reported quite a lot of intexference, Fifty percent of the
supervisors said they always managed tc record their communi cations
immediately, thirty~-six percent said that they recorded some immediately
and some a little while after the communication and the remaining thirteen
percent indicéted that they set aside periods every so often in the hour to

recollect their communications and record them.

If supervisors did leave some time before recording their communications
typically it was less than ten minutes and only eight percent of the
supervisors said that they left more than half an hour before recording

their communicaticns. No supervisors left morxe than an hour between a

. communication and recording it.

In respect to the percentage of their communications they managed to recorxd,
two-thirds of the supervisors said they managed to record at least ninety
percent of their communications in the books and again this encourages an
optimistic view of the reliability of the CRB's The actual communications
statistics used in the analysis were produced by correcting this raw

communications data to allow for the different percentages of theix

- communications that supervisors had recorded - this and other corrections

are described in Chapter 7.

So what details were supervisors asked to recoxrd in the CRB's? A sheet

from a CRB is shown in figure 6.1 overieaf.




1 IHITIATORCS) «vevve eevnenemsseensnensennsennenns RECEIVER(S) .vvvvveoveeen, e .

&
TELEPHONE If you rang but did not get through:
a. ¥ho did you ring? ..eeeeeerancmsanna b. Ves It engaged?E’ or no replyD
FACE 10

; Ot FACE D Others present:

2 METHOD / PAPERD Form Description/Number:

OTHERD Please spe'ci fy:

§
{ ) D Job communication OR D personal OR [:] both

2 COMMUNICATION (2) D routine communication GR D non-routine

DETAILS
(3)} If action is expected - when? immediately OR
later tater tater
this shift OR D this week OR this month OR l Ifurfher future
- 4 | ENGTH If telephone or face to face: length of conversation  .uiiecesesssonsessses minutes.

Figure 6.1 One sheet from a Communications Recoxrd Book

There were approximately one hundred cf these sheets in eaéh CRB and the

supervisors were asked to complete one sheet for every communication

1
episode (1) he took part in during the hour.

It can be seen from this sheet that for each communication episode details
werevrequired about the initiator and receiver of the communication {one
of these woﬁld naturally be the'respondent himself), the commmication
medium, some details of the content of the communication and the length of
time it took. In the first pilot study a more complex bfeakdown of the
‘content of the communication was tried based loosely on the work of Bales
(1950 (a) (b)) & Burms (1954) but this was found to be impractical for shop

floor supervisors working under the pressure of a mass production liue.

The details of the information collected by the CRB's require .a little
elaboration. In the initiator/receiver section supervisors were asked to
note the people they were interacting with by a shorthand name - usually

their initials - and to complete a key to this shorthand at the end of the

hour , ' This was compléted satisfactorily by all supervisors.
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The other sections are all straightforward except perhaps for the last
part of section 3 which asked supervisors to say when action (if any)
based on the communication could be expected. Supervisors were asked
~ to fill in more than one category here when more than one time period
was being considered, as they were with the rest of section 3 if, for
instance, a communication had both routine and non-routine aspects crxr

involved personal and task communiction.

One small problem that was encountered in the completion of the books vas
that some supervisors tended not to record short personal communications
(e, exchanging greetings) and so airl the recorded personal communications
of this sort were omitted at the analysis stage. A preliminary analysis
showed that these were only a minute proportion of a supervisors total
communications and in genéral the CRB'S appeared, from observation, to be

very successful in collecting data on communications activity in the plant.

The CRB'sbalso required much less administratidn than might be imagined.
When a supervisor was approached to cooperate in the survey he was given,
if he agreed to take part, the four communication books and a set of
instructions for completing them. These were very briefly explained and
he was visited during the first quarter of an hour that he used the books

to check for any . problems. Alnost invariably there were none.

The times that a supervisor was asked to start and finish each book was
selected randomly by the reseafcher from the two or three days following
initial contact depending on the shift arrangements. The only constraints
on this random selection were that two of the four hours recording should
be made during the first half of the shift and two during the second, so
that any differences could be noted, and that the time period should start
on a quarter hour (eg, 2.00,. 3.45, etc). The supervisor was asked to note
his actual time starting and finishing so that the time he spent using the

books could be controlled

An idea of the acceptability of tlie diary technique to superviscxrs can be
- gained from the fact that only four supervisors out of the seventy-eight
who initially agreed to cooperate in the gurvey did not complete the CRB's .

It is to an examination of these respcnse rates that we now turn.



4. Response rates

.It was mentioned earliexr that a sample of ninety supervisors was selected

to take part in the ﬁain survey. Of these six were not contacted because
they were on holiday or ill at the time of the survey, and of the eighty-four
approached a further six did not want ﬁo take part. (see table 6.2 below).

Stage 1 90 supervisors selected

Stage 2 Of these 90 supervisors:
78 cooperated (ie, 87%)
6 non-cooperation (ie, 7%).

6 not contacted {ie, 7%)

Stage 3 Of the 78 supervisors who agreed to take part:
- 78 were interviewed (ie, 100%)
76 returned self-complete questionnaire (e, 97%)

74 returned useable books (ie, 95%)

Table 6.2 Response rate at different stages of rxesearch

Seventy-eight supervisors (eighty-seven percent of the originally selected
sample) were thus given CRB's an interviewed a few days later after they had

completed them.

Of these seventy-eight supervisors only two had failed to complete the books,
but a further two did not return them, giving an overall success iate of 95%

for the CRB's.

At the end of the interview supervisors were given a self—completion
questionnaire and asked to return it by post to Imperial College. Only two

supervisors failed to do this - a success rate of 97% for the gnestionnaire.

The anzlysis that is described in the next two chapters is thus based on seventy-

eight interviews, seventy-six questionnaires and seventy-four sets of CRB's;

these yield seventy-three complete sets of data and five partial sets.

he very high response rates that were usttained in this research can, I think,
be attributed to two main reasons. Firstly full negotiations about the scope
of the survey were conducted with management and union officials in the plant
and the survéy was supported by both parties; and secondly the diary technique
involved supervisors in monitoring their own activity and this mainizined their

interest in the research.
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CHAPTER 7

DATA MODIFICATION

It can be seen from the previous chapter that the data that was available

for analysis came in several different forms and needed some modification

before it could be put to the uses for which it was designed. In the first
place the task and orientation scale items had to be analysed and
sati;factory scales constructed; secondly the matrix task data had to be
manipulated in some way so that the characteristics of a supervisofs task
relationships with other groups could be simply yet comprehensively described;
thirdly it was necessary to construct "differentiation" scales expressing
the differences between departments so that some of Lawrence & Lorsch's
hypotheses could be examined; and fourthly there was the job of summarising

the CRB data into a useable form.

The way these modifications were made are all described in this chapter,

under the following headings:

1. Straightforward task and orientation data
.+ 2. Modifying the relational task data
~ 3. Constructing differentiation scores

4, Modifying and.summarising the CRB data.

l. The attribute task and orientation data

Very nearly all the task attribute characteristics (ie, the characteristics

of a supervisor's overall task rather than the characteristics that were
specific to his task relationships with other departments).and the orientations
v»}ere measured by several different questions, in the expectation that those
questions that correlated highly together could be combined into a scale or
factor representing the appropriate dimension. In general each task ox

orientation variable was measured by three or four items.

The examination of the correlations between the items and the construction of
scales from them forms an important part of the findings section of this
thesis and is discussed in detail in Parts 3 and 4. Details of the techniques
used to construct the scales are given in the Methods of Analysis chapter -

Chapter 8.
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2. Modifying the relational task data

As we have noted, this data was collected by filling in a matrix for each
supexrvisor (see Appendix 4), the completed cells of the matrix showing the
characteristics of the relationships he had with departments with whom he

was in regular contact.

It was then necessary to group each supervisor's answers so that a summary
statistlc was available representing, for example, his average task
complexity with engineering departments or his average task complexity with
production departments. Taking complexity as the’éxample again - although
the same obviously applies to all the relational characteristics - tho full

set of statistics that was required was:

(a) the average complexity of the tasks he performea with

production departments,

(b) the average complexity of the tasks he performed with

service departments,
(c) the same for engineering departments,

() and administrative departments,
and finally,
{e) a summary statistic representing the aveﬁage complexity

of the tasks he performed with all departments.

‘To take (e) as an illustration of the calculations that were made, if an
individual was in regular contact with twenty departments in the »lant, we
had collected from him twenty answers per relational task variable,
representing the scores he gave each of these departmental relationships on
this particular variable. We would have, for example, his perception of the
complexity of his task relationship with Department 1, 2, 3 etc., and his
average complexity was simply obtained by calculating a straight mean of

the twenty scores.
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In addition to these statistics data was alsc available from the matrix
on the task relationships that a supervisor had with his departmental

supervisor, peers and subordinates.

Although the majority of the information collected in this way referred to
the task relationships a supervisor was involved in, details were also
collected on four aspects of the communication involved in the relationship -
the frequency of contact with different departments, the ease of getting
ideaﬁ across to them, the ease of physically contacting them and'the overall

guality of communications with them. These were summarised in a similar

fashion to the relational task variauvles.

3. Construction of differentiation scores

It was noted at Chapter 3 that differentiation was operationalised differently
in this research from the way it was considered by Lawrence & Lorsch (1967 (a) () .
.In their research differentiation was operationalised in terms of the '
relatidnship between departments but the big drawback of this conception is that
for any one organisation with perhaps half a dozen different types of A
department, there can be only a few inter-department relationships. This did
not seem to detér them, but in this researxrch it was decided that differentiation
should bz based on a supervisor's relationship with a typical member of

another department. Thus the differentiation in a particular orientation
between a supervisor and another department was based on a comparison of the
supervisér's "score" on the orientation and the average "score" of the members

of that other department.

To produce these differentiation scores all that was necessary for each
orientation was to calculate the average score for each department on this
orientation and to note the difference for each supervisor between his score

and the average score of the relevant department.

4, Modifying and summarising the CRB data

The data from the CRB's was punched on to computer cards, each card
representing one of the 5500-0dd communications that we had details of and

each card containing the nine different characteristics of the communication
that were outlined on pages 62 & 63 =~ the respondents role, the othier's
status‘and department, number of others present, medium, job/perscnal, routine/

non-routine, "time-to-action" and the length of the communication.
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The main problem in extracting summary statistics-froﬁ these books lay

with the fact that each book contained a.different number of

cdmmunications' and Athus computer programs had to be

written (see Appendix 5) to sort through this data end extract the relevant
figures from it. Writing and checking these programs was time-consuming but
enabied éontrol to be exercised over the way the summary statistics rare ‘

. constructed.

In the programs the small number of perxsonal communications were filtered
out of the analysis and the communication frequencies per hour that a
superviscr recorded were adjusted to take account of the number of minutes in
the hour tnat he reported using the book and the percentage of his actual
communications that he estimated that he recoxrded in his book. It was
considered that these cqrrected communications frequencies would give a truer

picture of a supervisor's communications activity than the raw figures.

When this had been done most of the rest of the sﬁmmary statistics were
extracted in texms of "proportions'". Thus thé programs calculated the
proportion of his communications in which the respondent was an initiator ox
a receiver, the proportion of his communications going to various status
levels and departments, the proportion using each of the main organisational

media, and the proportion of routine and non-routine communications.

In the case of the "time-to-action" of the communication and the length of the
communication statistics were constructed showing the average "time-to-action”

of his communications and their average length.

It can be seen from this chapter that some considerable modification of
the collected data was necessary before it could be used in the main analysis.

It is to a discussion of the methods used in the main analysis that ve now

- turn.
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CHAPTER 8

METHODS OF ANALYSIS

This chapter describes the way in which the data was analysed and outiines
the techniques used in the research. It does not go very deeply into the
staﬁistical intricacies of the procedures used (references are provided to
relevant statistical sources) butdescribes briefly the reasons why they
were used and some of their advantages and disadvantages as far as this
research is concerned; it also explains and justifies some of the

assumptions made in using them.

A position is adopted in this research, with refa;ence to the use of
sophisticated statistical techniques, that is becoming more common in
social research but it still not common enough - especially in British
sociology - to be passed over without comment. This position refers fo the
use of sophisticated parametric techniques on data that probably do not
strictly satisfy all the assumptions on which the theory of the techniques
is based. Our position is that the use of these techniques on such data is
not only acceptable but desirable given a firm knowledge of the empirical
situation to which they are applied and an understanding of the limitations

of the results that the techniques produce.

In this chapter, then, before we consider the forms the analysis in this
research took, we first confront these issues and outline briefly some of
the advantages and disadvantages of using parametric statistical techniques.
This is followed, in section 2,3 and 4 by a description of the way in which
a'picture of the tasks, orientations and communication pattern in the plant
was built up (section 2); a discussion of scale construction (section 3);
and finally a consideration of the way causal modelling was used in the

reseaxrch.

1. The use of parametric techniques

Parametric techniques can be defended in this research on tWo grounds. Firstly,
they are an efficient method for pinpointing crucial patterns in‘a set of

data; and secondly the techniques used are statistiqally relatively "robust",
that is,

"the parametric estimates are {relatively) unaffected by violations
of assumptions" ' (Bohrnstedt & Carter, 1971)



Some further and more restrictive assumptions are necessary for using
causal modelling but these are considered in Section 4 of this chapter,

and not here.

Firstly, then we would defend the use of correlation coefficients and
factorlanalysis — the two major techniques other than causal modelling
used in this research - on the grounds that they are efficient techniques
for pinpointing and describing patterns that merit explanation among the

mass of data that has been collected.

The advantages that accrue from usiny parametric technigues like correlation
and factor analysis are particularly great in the kind of research that

was undertaken here - that is, research in which a tentative conceptual
framework was being tested with the idea of singling out useful dimensions
for further examination. There is no pretence that the researchexr is
interested in a detailed estimation of population parameters based on a
well—tésted and accepted conceptual framewo;k - for which more precise
measures may be needed - the interest is firmly in the area of obtaining,

‘investigating and explaining research findings.

On the other hand, the study is obviously based on'previous organisation
research and investigates a considerable number of variables that this
body of research has indicated may be useful in explaining behaviour in
organisations. It is in such as case - where the number of investigated
variables is relatively large - that the power of parametric tests is

traditionally at a premium against their non-parametric counterparts.

From the point of view of systematically considering large amounts of data
and of pinpointing covariations of variables that may be theoretiéally
significant a sensitive use of corxelation coefficients (and factor analysic -

see below) thus has a lot to recommend it.

It is alsc important to remember that ithe numerics that were produced by these
techniques were not considered in a vacuum - they were examined against a

" detailed background understanding of both the empirical situation in which
they were collected and the body of knowledge to which they related - and
were not treéted as having a status that transcended all other considerations.
They were an important +ool in the total gathering and explanation of

findings.
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Vlee now consider a brief "statistical" defence of the use of correlation

‘coefficients and techniqgues based on them.

The earlier chapters in this section have shown that, except for the
communications activity data, which was measured at the ratio level of
measurement, the data that were collected can be considered as being at

a level of measurement somewhere between the ordinal and interval levels.
Cprrelation coefficients are, of course, based on interval measurements, but
Labovitz (1967, 1970) has indicated that in this situation there is little
risk of distortion in the analysis if intetvai'chIes are assumed and has
suggested that doing this maximises the use that is made of the information.
Reverting to ordinal techniques in this situation would be deliberately

to disregard the fact that the scales used in the question were desigﬁed to.

be, at least approximately, equal interval scales.

Other statistical assumptions that are necessary if we wish to make
inferences about relationships between variables in a wider population

based on a sample correlation coefficient are:

"l. fThe relationship in the population is linear.

2; The two population distributions of the variables are noimal.

3. The distribution of Y values for a given X is normal, and the
distribution of X values for a given Y is ﬁormal, that is,
equal variance or homoscedasticity.

4. Random sampling has been used.

5. The errors are independent." (Palumbo, 1969)

While these assumptions are assumptions that always have to be made when
'correlation coefficients are used - regardless of the measurement level of
tﬁe data - it should be noted that (1) linearity tests were performed in
this research on some of the covariations between variables, as will be
described in the next section, (2) inspection of the variables in the
sample was also made to note any deviation from normalityv (sec the
Operationalisation Chapters 9 & 13}, (3) work by Boneau (12€0) and

" others has indicated that non-normality of disturbance terms has relatively
little effect on the accuracy of inferences made from samples to the parent
distribution and work by Cochran (1947) has indicated the same applies for
heterosccdasticity, (4) random sampling was attempted (see Chapter 6), and
(5) there is no evidence that errors that are not independent have any

devastating effect on infercntial accuracy.



Although these five "replies" to the aésumptions hardly make the use of
correlation techniques in this research unambiguously good it suggests

that their. use as an heuristic device cannot really be disputed even on
statisEical grounds. As Bohrnstedt and Carter,say in an article specifically
concerned with the problems of the use of parametric statistics on data

~ like ours:

"The statistical power of parametric statistics over non~parametric
statistics is well known, and the above findings suggest that, even
though some errors in inference may occasionally be made by using
ordinal data with parametric technigques the increase in power makes
the risk seem small” (Bohrnstedt & Carter, 1971)

Their conclusion, with which we concur, is that:

"when one has a variable that is measured at least at the ordinal
level, parametric statistics not only can be, but should be, applied"
(ibid)

We move on next to discuss the general direction that the analysis of the
data will take. Firs%ly, in section 2 below we consider the way in which
~descriptions of the tasks, orientations and communication behaviour in the
plant are generated in this thesis by considering the way certain
characteristics are associated with each other and the way they vary from
department to department and status to status in the organisation. Tc¢ do
this, scales were created from the task and orsintation items and section 3
notes some of the advantages and disadvantages in using factor analysis to

identify appropriate scales.
Finally section 4 below discusses some of ‘the extra assumptions that it is

. necessary to make for causal modelling to be used as an analytic technique

and again notes some of its advantages and disadvantages in this research.

2. The description of tasks, orientation and communications in the plant

Very simply the way in which the picture of the tasks, orientations and
communications in the plant is drawn is by nciting their variations from one
department to another and from one status level to another.within the
organisation. After the construction of appropriate scalec to represent the
various task, orientation and communication characteristics, their va.iation
from department to department and status to status is noted by using
coirelation coefficients and the score of an "average" member of e&ch

department or status on each of the important variables is given so that



a faixrly detailed picture of the tasks, orientations and communications

in the plant can be drawn.

Particularly in the case of the task "variable this picture of the differing
tasks at various points in the organisation also serves as a validity test
for the task measures as previous research will often have indicated ways

in which these task variables can be expected to vary within an organisation.
In particular, for instance, we would expect a generally higher degree of
routineness and analysability in the production core of the organisation

than in the peripheral departments. This position ~ that finding an empirical
relationship between two conceptually independent variables that may be
expected on the basis of past research to correiate together can be used to
provide support both for the measures used and the exisfénce of the empirical
relationship séems philosophically questionable'buﬁ is reasonable in practice.

It has been supported, for instance, by Pugh & Hickson (1968).

[ 3

Finally, the linearity of the variation of task, orientation and communication
characteristics over departments and statuses is noted for each majocr variable.
_Linearity was tested by comparing eta for the variables (see Nie et al, 1975)
with the correlation coefficient_with an eta greater tﬁén the correlation

coefficient indicating a signifiéantly non-linear relationship.

To complete this discussion of the variation of task, orientation and
communication variables from department to department and status to status
in the organisation each of the major sections also includes a description
of the way the variables co-varied - the way the task variables varied
together, the way the orientation variables varied together and finally the

way the communication variables varied together.

‘One final point needs to be noted about the numerics showing the variation of
these variables between deparments and status levels.' In both cases, the
strength of this variation is indicated by ccrrelation coefficients and this
implies the existence of oxdinal or interval scaies measuring the status and
department of each supervisor. The scale used to measure a supervisor's
status is fairly obvious and uncontfoversial ~ the superviscrs were all

first, second or third line supervisors (or their equivalent in engineering
departments) and each supervisor was given a scofe of 1, 2 or 3 depending on

~his level.
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As has been explained, the supervisors were sawmpled from three types of
department - production, service and engineering - and it was decided to
score these 1, 2, 3 respectively indicating their "distance" from, and
degree of involvement with, what Thompson called the technical core
(Thompson, 1967) of the organisation. As noted in chapter 6, production
departments obviously are the technical core of the organisation; service
deparments are continuously and intimately connected with the main
technological process but also have their own'non—production activities; and
engineering departments are less intimately'connected with the functioning
of the main production process, although still being closely involved with
it. We can thus regérd the departments as lying on a continuum reflecting

their distance from the main work flow activities of -the technical core.

The correlation coefficients between a supervisor's task characteristics
and his organisational position that are reported in the tables are based
on these scales and the significance of the coefficients is given with
reference to a .one’tailed significance test because usually it is cleaxr
that previous research would lead us to hypothesise that in general terms
tasks will be more routine and programmed in the central production core

than in the more "peripheral" departments. : /

© 3. The construction of scales for task and orientation variables

It has been noted that most of the task and orientation variables in the
research were measured by severai indicators in the hope that ccales could
be constructed from them. The adequacy of operationalisation of thesé
scales was assessed by considering the correlations between the items
supposedly measuring the same variable.' Cluster analyses were then
performed on all the task items together and all the orientation items
together and, from a consideration of the initial operationalisation and
the cluster analyses, scales were constructed to represent task and
orientation variables. The validity and reliability of these scales were
_ then examined. The methods for producing satisfactory scales are briefly
examined in this section and the substantive details of the construction
of the task and orientation scales used in the research ars given in

Chapters 9 and 13, respectively.



- 75 -

The adequacy of operationalisation of the initially designed scales

was assessed simply by examining the significance of the correlations
between items supposedly measuring the same scale. These correlatiohs
and their significance levels are reported in Chapters 9 and 13, and it
should bé noted that in general items were not considered for combination
in a scale unless their correlation was significant at higher than the 1%
level. For our sample size this represented a éorrelation of about 0.27,

and the 5% significance level was at about 0.20.

~Cluster analyses used to poinpoint groups of itemsg that clustered together,

was accomplished using two technigues. The first was McQuitty's linkage
analysis which is a quick objective "hand" solution that requires no rotation

of the final clusters (see McQuitty, 1957). The second method used was an

- 8PSS package factor analysis. This package is extremely versatile and offers

five methods of extracting the initial factors, three methods of orthcgonal
factor rotation, and a method of oblique rotation that gives the user complete
control of the maximum correlation he wishes to pexmit between terminal
factors (For a general discussion of factor analysis see Cattell, 1965(a)();

Blalock, 1972; Harman, 1967; and for the specific system used here, see

"Nie et al, 1975).

The assumptions underlying these techniques are identical to those underlying
the correlation coefficients on which they are based and it should be
emphasised again that although the techniques can be extremely useful in
pinpoiﬁting reiationships between variables, the strength of these
relationships should be regarded as only broadly indicated by the numerics

that a sophisticated technique iike factor analysis attributes to them, as

Levy & Pugh (1969) have noted. Nevertheless cluster analysis techniques

can be particularly useful in this kind of reseaxch as they not only help

to identify the clusters but also give a guide to the centrality of the various
items and thus ald in the conceptual interpretation of the factors (see

Cattell, 1265 (b)).

Special care needs to be exercised in research like that reported here where
the variables/cases ratio is relatively high. Nunnally (1967) recommended
a maximum ratio of 1 : 10 whereas the ratios in this research were in general
of the order of 1:4. Recent work by Lynch on the operationalisation of
Perrow's *tachnology construct was, however, also based on a variables/cases

ratio of 1: 4 (Lynch, 1974).
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Because of the potential dangers of blindly using factor analysis on

this data many factor analyses were performed on both the task and
orientation items each one invol¥ving a slightly different set of items

or coding assumptions and using various different factor analysis paraneters.
Each factor analysis was compared with fhe initial correlation matrix of the
items and the items themselves, thic "interactive" approach producing a

relatively stable set of factors for both the task and orientation variables.

Composite factors were then constructed on the basis of the factor analysis
and cluster analysis results and their reliability and validity estinated.
The composite factors were constructed by straight forward addition of
standardised individual items rather than by introducing weightings for

three reasons. Firstly there were no good theoretical reasons‘for applying
any particular weights to the items -~ the sample was too small to suggest that,
for instance, the factor loadings applied as weights would be of any
assistance to other researchers for comparative purposes. Secondly, it is
especially important when using techniques which are more sophisticated

than the data would strictly indicate that spurious accuracy is not
introduced. In this context applying weightings to the items would give a
false impression of the accuracy of the original data. 2And finally, As a
practical justification for straightforward addition of the standardised
items,‘a comparison of four different methods of weighting the items produced
extremely high correlations between the resulting composite factors. As

a typical example, the "risk" factor (see Chapter 9) was scaled four ways:

(1) Straightforward addition of standardised items,

(2) WwWith the standardised items weighted by their factor loadings,
(3) With thevstandardised items weighted by their factor scores,

(4) With the standardised items weighted by their robust weightings.

Of the six correlations between the resultant scales the lowest was 0.93 and

the mean correlation was 0.974.

Because of the relatively low number of items per composite factor (usvally
two or three items per factor) estimates of reliability must be treated

with great caution, but are reported at Appendix 6 for information. Following
the suggestions of Bohrnstedt (1969) the reliability of the composites was

estimated using the internal consistency method with Cronbach's o (1951)

as the statistic used, rather than the estimation developed specifically for

use with factor analysis (see eg, Heise & Bohrnstedt, 1970; Cattell &
Radcliffe, 1962). vValidity was estimated using both discriminant validity
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(where the straightforward cqrrelation between composites was used) and
criterion validity. In this latter case both external criteria (the
type of department of which the inverviewee was a member and his status
level) and an internal criterion - the total composite score - werxe used
for all items individually and the total composite score was also tested

against the external criterion.

Finally, although much of the ensuing analysis is based on the factors that
were derived in this way, care was also taken, following the suggestion of
Curtis & Jackson fl962) to periodically obsexrve the behaviour of the
individual items that comprised the factors as thelxr behaviour often

provides useful insights for the analysis.

4. causal Modelling

We consider in this section an analytical technique that rose to prominence
in sociology in the United States in fthe 1960's because of the work of
sociologists like Simon (1954, 1957 (b)), Blalock (1964) and Duncan (1566),

and sbout which there is still some controversy. Much of the literature in
the field is highly technical and this thesis will make little attempt to
confront many of the statistical issues involved in the debates that che
theorists of causal modelling are concerned with, but will provide statistical

sources where appropriate.

Instead we will defend the technique as an heuristic device that aids
systematic causal analysis of a large number of variables. We will outline
the way the technique was used in this research, some of the assumptions that
need. to be made when it is used in this way and some of its advantages and

‘disadvantages as far as the analysis in this research is concerned.

The models used in this research are recursive — that is,basically, they

assume one way causation between variables, as is discussed below, and

Blalock has said of these models:
"Such models provide an heuristic device for broadéning the scope Of
simple regression approaclhes that commonly focus on a single dependent

variable and a set of "predictors®." {Blalock, 1971)

He goes on to say:
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"Sociologists and political scientists, in particulax, are well
aware of the hiatus or gap between our verbal thecries, on the one
hand, and our research technigues, on the other. The causal
modelling approach offers a systemaltic way out of this impasse,
although at the samz time it makes one well aware of the limitations
of the inference procedures involved. 1In effect it provides a set
of rules for making causal inferences on the basis of empirical
inter-relationships. These rules alone can never provide infallible

guides nor can they assure one that any particular causal explanation
is correct. But they can give us a systematic way of building hlock
upon block, so that our theoxies can become cumulative and so that
alternative explanations that are not consistent with the data can
be rejected” (Blalock, 1971)

In this research causal modelling was used for just this reason - «s an

aid in a systematic approach to making causal inferences from the data that
had been collected. The results should be judged not just in terms of

" variance explained in the models but more importantly by the explahatipns
that are suggested as a consequence of the models.and other analytical
techniques. The models that are reported in the substantive sections of
this thesis do not stand by themselves, they are the result of a lengthy
and detailed examination of the data in which causal modelling was an

invaluable tool, and should be judged as a part of the whole enterprise.

The principles of causal modelling have been most clearly outlined by Land
(1969) and he notes that the essential idea of causal modelling is to
construct an oversimplified model of reality involving a limited number of

variables and that:

"the causal model is written as a set of structural equations that
represent the causal processes assumed to operate arong the variables
under consideration. The structural cquations, in turn, lead to
parameter estimation procedures and evaluation of the model. The
outcome of the empirical evaluation process is either the coxroboration
"or reformulation of the causal model. Finally, the inadequacies of the
model should precipitate a reconstruction of thé substantive theory
that generated the causal model at the outset” (Land, 1969)

Needless to say, the writing and testing of a_éet of the. equations that
represent the causal model involve several assumptions being made that
transcend those normally adopted for regression and which were discussed

earlier.

While this thesis is not the place for a detailed exposition of path analysis,
it will be helpful at this stage to consider briefly a general three variable
causal model so that the assumptions made can be discussed, and the me thod

for "reading" the models.that appear later in the thesis represented.
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A linear recursive (see Blalock (Ed), 1971 or Land, 1969, for explanafion
of principles and definitions of terms) causal model is one in which a
causal ordering between the variables is one way and can be represented'by'
a triangular‘system of eguation (see Figure 8.l1). Our purpose is to
estimate the‘values of the three path coefficients Pyx , sz, P,» : these
coefficients indicating the strength of the relationships between variables
(quZ and'Pyuy represent all influences other than those explicitly
included in the model and are useful in indicating in statistical terms the
overall success of the model in explaining the variance in variable Z as

will be explained below.) -

¥

Y = Pyxx » f Uy

Z = Pyyx + szy + Uy,

Figure 8.1 Three variable causal mecdel (taken from Bohrnstedt &
.Carter, 1971)

In order to solve the equations at the right of figure 8.1 the following
assumptions are required in addition to the assumptions for regression:
"(a) (the equations are) the correct causal model in the pbpulation,
(b) the relationships linking the variables are linear,
(¢) no reciprocal causation exists among the variables,

{(d) the dicturbances and U, are uncorrelated with each other and
: with the independent variables in the eguations in which the

residuals appear,

{(e) the three wvariables are measured without error . . . ."

(Bchrnstedt & Carter, 197L)

It can be seen, as Heise (1969) has noted, that these assumptions are highly
restrictive and at least one of them - (c) - almost certainly is incorrect
for our data. Nevertheless (a) it is not clear to what extent violating
these assumptions effects the results obﬁained (see Bohrnstedt & Carter, 1971;
Boyle, 1970), (b) causal modelling in many ways merely forces the explicit

statement of many assumptions that underly less "sophisticated®™ - even
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verbal - analysis and {c) given its-power, careful use of the technigue
can guide ﬁs to otherwise hidden explanations of patterns in our data.
.As‘Heise concluded, in an article noted for its technical critique of path
analysis: » '

"pPath diagrams and path analysis force awvareness of the ambiguities
in socioclogical thinking; and this alone justifies their usace..In
addition; path analysis provides a powerful, meaningful approach to
analysing causal relations and correlations, and it is assured of

wide acceptance as a tool for abstract analysis" - (Heise, 1969)

It seems obvious from the above discussion that the use of péth analysis
must be tentative and based on a full understanding of the empirical
situation to which it is applied, and it is to a descrlptlon of the way it

was used in this research that we now turn.:

The main aim of this reseaxch, after thé operationalision of the task
measures and the distribution of tasks in the orxganisation are examined, is
to investigaté and explain the communications activity in the plant and to
assess the usefulness of the task analysis framework in this explanation.
It is in this part of the analysis that causal modelling is used and it is
used in two stages corresponding to the two stages in which the data is
analysed, which in turn correspond to the causal assumptions that are made

in the analysis. These are now outlined.

As was explained in Chapter 3 some - albeit a little - of the work of the
task analysis school has been involved in explaining orientations to¢ work,
and it was considered in the design of this research that these orientations
nmay prove to be important intervenipg variables between tasks and’
communications activity. The first stage of the analysis, then, examines
‘the causal influence of task characteristlcs on orientations to work and
the second stage goes on to examine the influence of both these sets of
. variables on communications activity. Rearing in mind the one way ciusation
restriction that is involved in straightforward path analysis (although two
way causation can be incorporated in more complex analyses ~ see eg, RBlalock,
1971; Blalock & Blalock, 1968) and the fact that a supervisor's tasks are
influenced by his position (ie, status and department) in the orxganisation, -
the general construction of our causal models can be seen to be ihat shown

in Figure 8.2.
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Figure 8.2 General causal assumptions
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The numbering of 1 to 4 indicates the causal orxdering and it will be noted
that in no case is there a path from a high number to a lowexr number, so the

one way causation assumption is satisfied.

The most unfortunate implication of these causal assumptions can now be
seen - namely that a(;upervisor's communication activity is taken not to
influence his orientations to work. While this is almost certainly not the
case in reality, it is a necessary simplifying assumption. the importance of

which can only be judged by future research.

The first set of causal models, then, are models of supervisors' orisntations
to work and these are shown in Part 4 g+ Chapter 15 and these are ifollowed
in Part5 by themodels of communications activity. In all cases the model
shown for each variable is termed the "best" -causal model, and it will be

useful to explain the process by which this "best" model was dexrived.

Considering the orientations models first, the process went as follows.
The first step was to run, for each orientation (dependent) variable a set
of stepwise regression analyses (see Nie et al, 1975) to determine the most
important predictor variables from a set of independent variabies. This

" technique of stepwise regression provides a procedure that approximately
maximises the variance explained in the dependent variable by a given
number of independent variables by selecting variables for inclusion in
the regression equations one at a time. Selecting first the strongest
predictor variable, it then selects that variable which when combined

with the first is the most useful - that is, the one which adds the most
to the multiple correlation and which thus yields the best two-predictor
equation among those equations which contain the first variable selected.

The technigque then seiects by the same criterion the variable which combines
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with the first two variables to produce the best three - predictor

equations and so on.

In the SPSS version (Nie et al, 1975) used in this research each new equation is
accompanied by significance statistics that show whether the new addition to the
equation has in fact significantly added to the multiple correlation
coefficient, and a significance level of 5% was used in this research. It

is thus possible to produce a set of significant predictorAvariables from

a larger number of variables using stepwise regression -iindeed stepwise
regression is the best technique for this (see Darlington, 1968) - although
like all statistical techniques it should be used as a means to an end and

not as an end in itself. In particuiar in this research, because it was
intended to build up causal models from the stepwise redgression results,

note was also taken of vairables that were nearly significant enough to be
included at each stage of the stepwise regression as these might éctually
attain significance when the total model was tested. This is explained

further below.

Where orientation variables were to be explained, the set of independent
variables included in the first stepwise regression for each orientation
contained all. those variables that were deemed to be causally prior to these
- orientations, ie, task variables and Qrganisation position variables

(see Figure 8.2). The actual task variables and organisational position

used for ‘this first stepwise regression are shown at Appendix 7 .

For each orientation slightly different stepwise regressions were then run
to see, for instance, which of the individual items of any factors that were
significant in the first stepwise regression were particularly significant.
These extra stepwise regresions were run to increase familiarity with the
correlations relevant to any particular orientation so that nuances
.underlying the correlations between a task factor and an oceientation would

not be missed (see Curtis & Jackson, 1562).

From these stepwise regressions a set of important predictor variables was
assembled for each orientation, and, with a knowledge of how task
charactexistics vafied between different organisational locations tnese
were then drawn up into several different causal models to be tested. At
this stage causal models were also drawu to include some of the variables

that were closest to inclusion in the stepwise regression's selection of
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significaht predictor variables. For each orientation three or four
slightly different initial medels would he tested and these would be
mddified or excluded when the results of path analyses performed on them
were considered. Again a significance level of 5% was used for each path

to decide whether or not it should be retained in the model.

In general the model chosen for presentation would be the model with the
largest amount of explained variance, although in one or two cases when

the number of variables in the model was already large, the least significant
paths were excluded for parsimony's sake. In these cases the additional
variance explained by the omitted variables was statistically significant
but only a very small percentage of the variance explained by the remainder

of the model.

Basically the same process was then adopted for the second stage of the
analysis when causal models of communication activity were derived. 1In

this case, of course, the set of independent variables used in the initial
stepwise regression for each communication variable included orientation
variables and when the set of best predictors had been assembled, poséible
causal models were drawn up based on a knowledge not only of the variations
of task characteristics between differeat organisational positions, but

also of the causal models that were "back of" each orientaticn variable.
Again many causal models were considered for each communication variable and
the "best" one selected basically in terms of the.amount of variance in

the dependent variable explained by the model.

When the causal mcdels are read a couple of the conventions used should be

borne in mind.

Firstly the path coefficients shown are "standardised regression coefficienty”
- (see Abelil, 1971; Land, 1969), and all the paths included in the models are
signficant at the 5% level (as a very general guide this corresponds to a
standardised path coefficient of about 0.2 for the sample size dealt with
here) .- Theoretically the relative strength of direct and indirect paths

- of one variable on another can be compared using these coefficients (see eg,
Blalock, 1971; Land, 1969), but it was Ffelt that the limitacions of the

data precluded such use in this research and the path coefficients should be
lused only as rough indicators of the relative strengths of the paths between

variables. To examine the relative strength of direct and indirect cffects
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in detail in this research would be to imply an accuracy in the models
which would be unfounded given the Limitations of the dqté. The signs

of the path coefficients in a causal model must obviously be considered
in relation to the direction of the scales in the original variables. It
is unnecessary, however, to continually refer to the original scales as

‘all the paths are discussed in detail in the text following each ucdel.

A second convention that is adopted concerns the way that the "completness"
of explanation by the measured variables is indicated in the diagrams. The
convention chosen shows the percentage of the variance in the dependent
variable that is explained by the variables shown in the model - an nR2 "
figure is given for each model. "R2" is also shown for intervening
variables if it is particularly interesting but the paths that are often
shown in more sophisticated causal models indicating the path coefficients
of "unmeasured" variables at each stage are not shown in this thesis because
it would be diagramatically clumsy. The same information is given in the
nR2n figqure as in fhese paths showing the effect of unmeasured variables but
for our purposes the ng 2 figure is the ﬁore appropriate and neater

convention to choose.

As a concluding remark to this section on causal modelling it should be
emphasised again that this Eype of analvsis is a tool in the overall
research strategy. Although the R 2 figures given for the models are
interesting in their own right because of the dearth of quantitative
asgessments of task analysis, nevertheless the analysis should not be
-judged solely in quantitative. terms but also by the usefulness of the

gualitative explanations that the causal models suggest.
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This part of the thesis considers the adequacy ¢of operationalisation of
the task concepts described in Chapter 2 and sketches the picture of the

tasks in the plant that can be drawn using these variables.

Most of the attribute task variables were measured by multiple indicators
and Chapter 9 describes the results of the cluster anlayses that were
performed on these indicators and the conclusions that can be drawn from
them about the adequacy of operationalisation of the attribute task
variables. The cluster analyses produced several task factors from the
indicators Which, with one major exception, confirmed the approach

outlined in Chapter 2, and these are discussed in the first chapter.

The second chapter in this part (Chapter 10) uses the task variables to
describe the work that supervisor's in thé plant are involved in. This
has a @ual purpose: on the one hand it is straightforwardly descriptive
of supervisors' jobs, and on the other hand it can be used to assess

the criteria validity of the task measures. This latter seems appropriate
because, although there may be no exact precedents for expecting the task
characteristics used in this research to vary in a particular manner

from depariment to department or status to status, nevertheless previous
organisation theory research gives some general guidelines as to the

variation of tasks over departments and statuses.

The third chapter (Chapter 11) describes the main characteristics of the
task relationships in the plant by considering the differences between
different departments and statuses in terms of their joint tasks with
other groups in the organisation. Since the relational task dimensions
had only one indicator per variable no cluster or factor analyses could
be performed on them. Again previous organisation theory research leads
to certain expectations about the task relationships between different
groups in the organisation and the results therefore function as both a
test of the validity of the measures used and as descripticn in their own

right.

The fourth and final chapter (Chapter 12) discusses the intercorrelations
amengst all these task dimensions and describes a factor analysis of all

the variables.

This section on the "Task Results" indicates that there are at least seven
distinct and important characteristius of organisational tasks and thus

throws doubt on the usefulness of any uni-dimensional approvach to the

conceptualisation of work in organisatiens.
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CHAPTER 9

OPERATIONALISATION OF THE TASK VARIABLES

The task variables considered.in this chapter are those for which a
multiple indicator approach was used, viz, novelty, ambiguity, subjectivity,
complexity, risk, predictability, stability, sequencing uncertainty and
search - analysability. . The task variable for

(L)

which a multiple indicator technique was not appropriate - feedback

time - is considered in Chapter 1O.

The items that measured the task variables considered in this chapter all
took the form of closed questions, and these were split evenly for each
variable between the questionnaire and interview so that the influence of
the method of asking was, at least crudely, controlled. The items used
are shown grouped into the variable thev measure at Appendix 1 where the

"mode of asking" used for each item is also indicated.

The first stage of the analysis was to examine histograms of the responces
given to the questions. As the techniques used in this research are
predicated on strict assumptions about the distribution of the variables,
theoretically this first inspection should consider the degree of non-
normality of the variables - skew, bimodality, etc. In practice, however,
it is more feasible to look for those variables that are noticeabiy

deviant from these criteria rather than applying rigid criteria of normality

to them.

In this research, then, the plots were scanned for skewness and non-
smoothness as the main criteria by which a potentially troublesome variable

could be spotted, and a couple of indicators were eliminated at this stage.

A correlation matrix was then produced for all the task variables so that
we could assess the degree to which the items tapping any particular
variable correlated amongst themselves. The full correlation matrix is
presented at Appendix 8 and Table 9.1 gives the correlations between

those items that were intended to measure a particular variable.
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Table 9.1 Correlations between task multiple indicators

Note:

For ease of presention each indicator has been given a shorthand

name, and the ‘key' to these is shown in Appendix 1.

The correlation between two items is shown alongside the line drawn




between them, and the one-tailed significance level is
shown in brackets. ‘

The 'sign' of the item indicates the meaning of the highest
and lowest points on its scale. Thus Table 9.1 shows that
'+' against an item tapping novelty means that the higher the
point in the scale the more novelty the task involves. Thus
on item NOV3 (see Appendix 1) the scale runs from low to

high novelty, while on items NOV2 and NOV1 those respondents
marking the highest point on the scale have the least novel
tasks.

The correlations shown at Table 9.1 can be discussed more fully after
considering the results of cluster analyses of the items. The techniques
used for the cluster analyses were discussed in the laét chapter and we
will consider firstly the factor analysis of the items,.and secondly the

MQuitty's linkage analysis.

Table 9.2 ovéfléaf shows a version of the final factor analysis. The

same final set of variables was analysed with varying parameters in the
analysis procedure and with some recoding of the initial variables to check
for the sensitivity of the final result to different coding assumptions.

It was found that reasonable alterations made no significant difference,
‘the results.wgre éonsistent for both varimax rotation and the oblique
rotation.- even when the maximmvm coxrrelation permitted between terminal
factors was varied from almost zero to a position whexre the analysis became
mathematically unstable. The figures associated with each variable at
Table 9.2 are the factor loadings - the correlation of each variable with

the total factor.

The McQuitty's linkége analysis of the same variables is shown at Table 9.3
(on page 91) and shows an almost identical clustering of variables to the
factor analysis. The figures shown against each linkage are the =z=ero-order

correlations between the variables.



FACTOR No.| . CONSTITUENTS (See Appendix 1) TITLE

FACTOR 1| SEQ 2 AMB 2 SEA 4 SEA 1 NOV 2 AMB 1 ANALYSABILITY
.78  -.70 .47 0 .44 -.43 ~.42

FACTOR 2 | NOV 1 NOV 3 PRE 1 SFaA 1 NOVELTY
.72 -.59 LA7 -, 42

FACTOR 3 | RIS 4 RIS 3 SUB 2 RISK
-.96 .56 .49 , ,

FACTOR 4 | NOV 2 SUB 2 : : -
-.72 .57 '

STB 2 CMP 2 NOV 3 VARIETY
.75 .62 .44

FACTOR

1

FACTOR 6 | SUB3 CMP 4 : -
.57  -.47 '

FACTOR 7 | SEQ 1 SEA 2 . -

.56 -.41
FACTOR 8 | KNO 2 AMB 1 ' SUBSIDIARY
0 .52  ANALYSABILITY FACTOR

Table 9.2 Representative factor analysis of task indicators

>

Interfactor correlations above IO.25|

r = -0.26
18

Ttems used: All "multiple indicator" items at Appendix 1, except KNO 1,
cMP 2 (2)

Method: (see Nie et al, 1975 for details) .
" Factor extraction: principal factoring with iteration: PA 2
Rotation: oblique: ROTATE = OBLIQUE
Pairwise deletion of missing data:  option 2

Correlation permitted between terminal factors: moderate: A = -0.2

Factor locading required for inclusion = [0.4| (3)

For shorthand details see Appendix 1



task items, less KNO 1 and CMP 1 (see note 2)
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Table 9.3 McQuitty's 1inkage analysis of all "multiple inaicator"
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Takiﬁg the results of the two forms of cluster analysis (Tables 9.2 and
9.3) together with the intercorrelations of items designed to tap the ‘
task variables (Table 9.1), the following conclusions can be drawn about

the adequacy of operationalisation of the original task variables:

1. HNovelty

Items NOV 1 and NOV 3 provide a good measure of the frequency of

encountering new events, and were combined into a factor.

2. Ambiguity

A separate ambiguilty factor was not isolated - see section 9.

3.' Subjectivity The two items on this variable cérrelate quite well but
the overall operationalisation was not very satisfactory in that each
question was only applicable to a part of the total sample. Item 2 was
applicable to 59% of the sample and item 3 to 83% so that for most of the
analysis the factor involving these ltems (which had complete information

for only 49% of the sample) had to be omitted.

4. Complexiiy  The correlations at Table 9.1 shows that this variable was

poorly operationalised.

As was explained at Chapter 2 when this concept was introduced,

difficulties were anticipated with its operationalisation and these were
not surmoufited in this research. Referxence to the individual items (shown
at Appendix 1) shows that CMP 1 was in fact a "span of control" question
that it was thought might indirectly indicate one aspect of complexity - the
nunber of people supervised. The cluster analysis results indicated that
span of control bears no simple relationship to task complexity, as
conceived in this research, but the item was retained in the analysis as

a simple measure of span control.

CMP 4 refers again to the supervisicn aspect of complexity but ac a
significant. group within our sample (significant not in numbers but in
terms of the difference of their jobs from the rest of the sample) did not
supervise anyone we excluded this variable from the remainder of the-

analysis,

CMP 2 was the only one of the three indicators. that could be given any

credence as a measure of complexity, and both the linkage and factor
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analysis (Tables 9.2 and ©.3) indicate a strong correlation between

this item. and the weekly task stability_item STB 2. This link between
'menwmm:ME&jﬂmmmemﬂyﬁm%'&atatwkimmh@samiﬂmxmﬂ@ﬂpn
in the job'from one week to the next isAnot surprising but it was not
clear at this stage whether it was preferable to regard it as an analytic
connection and - combine the two items into a variety factor, or to
retain the individual iltems and regard the high_correlation betwzen them

as Ilndicating a straightforward empirical finding.  Hence it was preferable
to retain both the factor and the individual items until further analysis

suggested one or othexr course of action.
5. 'Risk
The two items used for this factor correlate highly and were combined into

‘a factor.

6. Predictability

The two items on this factor do not correlate at all. Item 2 was in fact
bi-modal but there is evidence that Item 1 was a satisfactory measure of
predictability, in that it is reasonable to expect a correlation between
the frequency of novel events encountered and overall job predictabllity,
and observation of the factor analysis and clyster analysis show that
item 1 did correlate strongly with the two good novelty items. It was

thus retained in the analysis as a measure of predictability.

7. Stability

The two items on this factor correlate significantly in a statis*ticel

sense, but there is little conceptual justification for combining them into
a factor as they refer to completely different time pexriods. There were
therefore retained individually as measures of short and long term stability.
The weekly stability item STB2 was also retained as a constituent of the

varlely factor previously mentioned under the‘complexity heading.

8. ‘Sequenciﬂg Uncertainty

The two items measuring this task dimension referred to the frequency of
encountering situations where sequencing decisions were necessary (SEQ 1)
and the difficulties attached to these decisions (SEQ 2, see Appendix 1).
These did not correlate significantly. The latter item emcxrged in the
overall task analvsability factor considered below and the former ilem
was retained to see if it could provide any anaiytic insights in its own

right.




9. Search Analysability

It can be seen from Table 9.1 that items SEA 4 and SEA 1 correlate fairly
~well ﬁoge{her, and Tables 2.2 and 9.3 sﬁow that both items were included in
the factor that came out strongest in both the linkage and the factor analyses.
This factor involved items from the ambiguity, novelty, sequencing uncertainty
and search analysability sections and can be interpreted as an overall task

(4)

analysability factor . This is a very significant result as it -indicates

“that analysability; which has previously been thought of as a variakle
concerned only with the non-routine search aspects of any job, may in fact be
a major characteristic of an overall task definition. This suggestion is
considexcd in detail in the next chapter, but it should be noted here that
SEA4 and SEAl were not retained as a separate factor but were included in

the overall analysability factor.

Of the two other items designed to tap search analysability SEA 5 was
rejected because the interviews had indicated that the question was not
particularly appropriate. SEA 2 was retained as an individual item of

interest in its own right.
* * * ®

To summarise this dhapter, it can be seen that three task characﬁeristics -
_analysability, novelty and risk ~ emerged as clearly separable factors from
the original nine "multiple indicator' task variables. One of these,
analysability, drew together the original dimensions of ambiguity and search
analysability (as well as one of the items of each of the ncvelty and

sequencing uncertainty dimensions).

All of the remaining dimensions produced at least a single item that could be
used to represent it, and a 'variety' factor was tentatively suggested,
combining one aspect of each of the stability and complexity dimensions.

The factor anélysis at Table 9.2 indicates that the major factors are more

" or less unrelated to each other, and this is investigated in more detail in

chapter 12.

As explained in the Methods of Analysis chapter, factors were constructed
by straightforward additon of standardised indi;}dual items rather than

by introducing weightings and reliability and validity tests of the factors
were made involving both discriminant and criterion validity tests (see
Appendix 6). The major criterion validity test used was to examine the
variation of each factor or retained individual item from department to
Cepartment and status level to status level within the organisation to see

if the results were consistent with existing task analysis theory. We

examine this variation of tasks within the oxganisation in chapter 10.



" CHAPTER 10

ATTRIBUTE TASK VARIABLES

This chapter describes and discusses the differences in task characteristics
between members of different status levels and different departments within
the oxganisation.l This discussion is useful not only from the puint of
view of'examining the criterion validity of the task factors derived in the
last chapter, but also as a description of the way task variables are
“distributed within the organisation, and the results will be used in both
(1) '

ways.

The type of departmént in which a respoﬁdent worked is used as an external
validity criterion because of the emphasis on the differences between the
tasks of different departments in the task analysis literature. Thompson
and'Lawrence &Lorsch, for instance, regard the variation of tasks betlween
departments as key variables in understanding overall organisation stxucture.
In everyday use, however, the other dimension of location within an
organisation - status - is just as important, if not more important, and
the variaticn of task variables over atatus levels is also reported in this
section. This enables a fairly complete picture 6f the way in which tasks

differ within the organisation to be drawn up.

As explained in Chapter 5, the departments to which the membecrs cf our
sample belonged can be divided into three categories - productiou, service
and engineering. These are considered in terms of their position on a
continuum representing their distance from the technical core of the
organisation. The status hierarchy at the plant was alsc described at
Chapter 5 énd it will be remembered that our sample can be split into
three status ievels, the first (referred to as LEVEL 1) consisuing of
foremen and engineers, LEVEL 2 consisting of general foremen and senior
engineers, and LEVEL 3 consisting of superintendents of production, service
or engineering departments.

N
The sample design ensured that the ratio of Level 1 supervisors : Level 2
supervisors : Level 3 supervisors was similar in all departments (the
correlation between type of department and status level was —0.06) so
variations of task variables between Gepartments can be considered without

needing to control out the effects cf status, and vice versa.
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We now consider the way in which task variables were distributed horizontally

and vertically across the positions within the organisation and we consider

first the composite factors that were generated, followed by those

individual task items that were not excluded after the factor and cluster

analyses.

1.

Analysability

We would expect, from a consideration of the work of memberé of ihe task
analysis school, that task analysability would increase as we moved
towards the technical core of an organisation. The well-known argument
is that economies of specialisation encourage therorganisation of
large scale production along the lines of having a routine central
productian process which is buffered from a more or less variable
environment by departments whose specific job it is to cope with this
variation. Or, as Thompson so succinctly put it:

"Under norms of rationality, organisations seek to buffer

environmental influences by surrounding their technical cores

with input and output components"” (Thompson, 1967 )
We would thus'expect‘task analysability to be high in production
departments and decreasing through service to its lowest value in
engineering departments. And this iﬁ fact is what is found in this
research - a steady linear increase in analysability from engineering
through service to production departments. The correlatior between

analysability and department type is-~.32 and is significant at O0.3% level.

At this stage, however, it is helpful toc look in more detéil at the
individual itéms on the ahalysability scale and this shows that there
are iwo somewhat different but related aspects of the scale. At one
end there are those questions that were designed to tap Perrows idea of
search analysability (SEA 1 and SEA 4) and at the other there are
questions that refer to the ambiguity of task priorities (AMB 1, AMB.2).
And examination of the items separactely shows that not only does search
aﬁalysiablity decrease as the department gets further away from the
technical core, but also that the ambiguity of the overall priority
orderiné for tasks is higher in service and engineering departments
than it is in production. In other words overall task priorities and
search criteria are clearér in production departments than in service

and engineering departments. This is consistent with the impression

- gained during the research of thc way in which the members of our sample

defined their jobs. To caricature these definitions for clarity of
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.exposition it would not be far from the truth to say that production
department members saw themselves as having to supervise the passage of
a certain volume of cars through their section while sexvice and
engineering departments saw their jobs in terms of their relatlons

with productlon deparmments - as "production auxiliaries™ in Pugh's
terms (1966). In othexr words while members of production departments
were primarily concerned with the goal.of‘production volume, members of
sexvice and engineering departments were concerned primarily, although
not completely, with ensuring that ptoduction achieved this goal in a

satisfactory way.

As a consequence of this, as we shall discover throughout this thesis,
servicé and engineering department members could expgfience considerable
. uncertainty about thé priorities that were relevant in any given
situation, ana they had to keep themselves aware of the mix of priorities
that their superiors currently conszidered appropriaté. This consequence
of task over definition has been considered by Frank (1959, 1964) as a

major source of organisational adaptability.

As far as the explanation of priority ambiguity in service and
engineering departments is conceined, however, the point to note is that
their organisational roles .as peripheral departments lead inevitably

to a lack of analysability in their jobs. This can ke illustrated by

the following example;

If a machine breaks down on the line,in general a request for
maintenance assistance will be filled in by the supervisor on
that part of the line. A maintenance supervisor will allocate
this breakdown a priority in terms of its potential hcld up to
production and will deal with it when its priority is higher

than any other breakdown he has to deal with. There is little
scope for the production supervisor to influence directly the

priority that his job receives.

It is in this process of assigning priorities to jobs that the

maintenance supervisor may encounter ambiguities. For relative priorities
fluctuaté and may depend on the production mix needed for the next few
kours, the exact implications and consequences of delaying maintenance,
etc. Members of the production departments, in contrast,do not face

iguities to such a dégree by virtue of the same process outlined



above. They, in the production core, must maintain volume. - As soon

as there is a problem in achieving this they have access to specialist
departments whose job it is to solve the problemn. .Quality problems,
for instance, when a machine has gone "off process" throw the problem
to the engineers for solution; machine breakdown throws the problem
on to maintenance. As a result. it is members of service and engineering
departments who have the task of assessing the particular priorities
that their supervisors will consider relevant to each situation and
working out the fine balance between their own department cbjectives
and overall production objectives. As Pugh said, talking specifically
about inspection departments:

"From the point of view of inspection the result is that decisions
on acceptability are not the simple straightforward ones that they
should be in theory, but complex and less clearly definable ones,
subject to a variety of 'obligations' which inspectors accept as
legitimate" (Pugh, 1966)

The role- activation conflict that Pugh talked about in this context is
nicely illustrated later in this .thesis where it is shown that
production departments regard their own department goals as cverriding
plant goals whereas for service and engineering departments the opposite
is true - decisions are made in the interests of_the overall plant, if
necessary at the expense of the interests of their own department. This
shows that, firstly goal incompatability does exist for service and
engineering departments, and secondly that overall blént goals tend to

take preference in an uvncertain situation.

As a final indication of the variation of analysability over engineering,
service and production departments the way that members of different
departments answered the constituent questions is shown below. The
values refer to the scales shown at Appendix 1 - ie, a score of 2.5 shows
that the mean answer for members of these departments was midway between

“answer 2 and answer 3. ‘ -

The answers to the individual itews show. , for instahce, that engineering
" department members "often" have to sacrifice one objective to achieve
another (mean = 2.4), whereas production department membexs only have

to do this "sometimes" (mean 2.8) (gee AMB 1); they also show that
prcduction supefvisors_generally find it "quite easy" to find the source
of new problems they encounter (mean = 2.4), whareas engineering

supervisors tend to say it is "sometimes easy, sometimes difficult"
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(mean = 2.9, see SEA 1l). Serxvice department members fall mid way

.between these two groups.

Average score for members of
}j}g& Production Service Engineexing
(N = 33) {N = 30) (N = 15)
.AMB 2 (+) , 3.4 3.2 : 2.9
SEQ 2 (-) | 2.2 2.3 2.7
SEA 4 (~) . 2.2 . . 2.6 2.6
NOV 2 (4) : 833 75% | 485
SEA 1 (-) 2.4 : 2.7 2.9
AMB 1 (%) 2.8 ' 2.7 2.4
KNO 2 (+) : 3.4 3.2 - . 3.2
(B means high sio = more c;ncL(vsc\bi»’ﬁ Seaveh

Teble 10.1 Variation over department of analysability items

There is no variation of the total scale over the three status levels
included in our sample. This lack of variation of tLask analysability over
ééatus is at first sight surprising in that a:lack of task analysability
implies that discretion must be ekercised about priorities and this discre-
tion would norxrmally be expected to increase with increasing status. To
qnticipate later findings'in this research, however, we find in general
very little diffexence in task characteristics between the lowest and the
highest status levels in our sample and it seems that the high status jobs
are simply the low status jobs "writ large". While there is greater
financial and manpower responsibility at higher status lzvels the
fundamental organisational decisions about priorities. and objectitves are
retained by management at a level higher than thos status levels considered

in our -sample. This finding is developed further as the thesis progresses.

Novelty _

This scale measured the degree to which the respondent was involved

in dealing with unfamiliar problems in his job and we would expect it

to increase as we moved away from the technical core toward those
departments whose job it is to deal with the non-routine aswpects of
production. The results are exachtly as predicted with a linear
relationship showing a correlatioh of 0.42 (significant at 0.1%) between
the scale and the continuum expressing distance from the technical

production core. The actual item values.ave:aged foxr each type of
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department are shown in Table 10.2 below (see Appendix 1 for item
detalls). These show that production supervisors are not very often
faced with completely new problems in their jobs (NOV 1 mean = 3.7) ahd
consegquently do not have to spend much time working out ways to deal
with problems they have not come across before (NOV 3 mean = 2.5).
Fngineexrs, on the other hand, are often faced with novel problems

NOV 1 mean = 2.3) and spend guite a lot of time on them (NOV 3 mean

= 3.4). Sexrvice department members fall between these two groups

but are slightly closer to production departments;

There was no variation of this scale over different statuses. .

Average score for members of

Ttem Production Service Engineering
—_— (N = 33) (N = 30) (N = 15)
NOV 1 (=) 3.7 3.3 2.3

NOV 3 (+) 2,5 2.7 3.4

+ more novel

Table 10.2 Variation over department of novelty items

Subjectivity

Unfortunately one of the items constituting this scale was not applicable
to engineering departments so although the results are reported here

this scale was, in fact, dropped for most of the analysis.

As this variable is new to the task analysis approach there are not such

definite indications of how the variable should be distributed over

" different departments but it might tentatively be supposed that there

would be more consensus about task definitions in production departments
thar in the others. This cculd be expected primarily because the job

is more routinised, repetitive, and finely controlled and thefe would be
less scope for alternative task definitions under these conditions.
also, where the inputs and outputs are physical objects rather than
social objects and where what Perrow calls the state of the art of
analysing those objects 1s quite advanced, we could expect very specific
and "objective" task definitions. As we have noted above, tasks for

supervisors in service and enginecring departments contain some notion

‘of balance between objectives which would also make them more subjective.
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The results do in fact show an increase in subjectivity as we move
from the technical core but the correlation and linearity statistics
are meaningless as we only have complete figures for two department
types and they can naturally be formed by a straight line giving a

perfect linear relationship. The individual item results are shown

- at Table 10.3 below.

Average score for members of

Ttem Production Sexvice Engineering
(N = 33) (N =’30) (N = 15)
SUB 2 (+) 4.5 4.7 Not applic.
' SUB 3 (+) 4.1 5.0 4.7

+ more subjective

Table 10.3 Variation over department of subjectivity items’

This scale might be expected to vary with stétus as task definitions
higher up the task structure would be more generalised and abstract
and thus more open to individual interpretation, especially in the
relationship between task ends and means. We do in fact find a strong
linear relationship with r = 0.39 which is significant at the 1%

level (see Table lOf4).

Average score for members of

Level 1 ~ Level 2 Leve%_g
* ) * *
suB 2 (+) 4.3 (N =36) 4.9 (N=20) 5.5 (N=7)
SUB 3 (+t) 4.6 (N =46) 4.5 (N=22) 5.0 (N=10)

+ more subjective

* production & service departments only

Table 10.4 .variations over status of subjectivity. items

These responses indicate that when other supeﬁvisors £ill in for a
first level supervisor they perform his activities in much the same
way as he would (see Appendix i for item details); when higher level
supervisors - like superintendents - have to find substitutes, however,
the substitutes are liable to act differently from the original

superintendent - the tasks are more open to individual interpreiation.
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Risk

This variable measures the amount of routine problem solving that

the respondent is involved in and in a way it is difficult to predict
its variation over departments oxr status levels. In thé case of
variation over departments, for instance, on the one hand the fact

that the questions refex to problem solving suggests that more risk

“would be found in peripheral departments, but on the other hand the

fact that the questions refer to routinised problem solving rathex

than the occurrence of new or unusual problems suggests that we would
find more xisk in the production departments, The actual results are
shown below and a post facto explanation of these that indicctes that
the scale has some external criterion validity lies in the fact that the
supervision of production departments precisely involves surmounting
routine problems so that the line is kept moving - answering routine
queries from the operators, routine decisions on production process —
and if non-routine problems are encountered, in calling in the relewvant

specialist department.

Average score for members of
Ttem Production Service Engineering
{N = 33) (N = 30) (N = 15)
RIS 3 (+) 62% 40% . 45%
RIS 4 (-) 2.0 2.5 2.9
+ more risky ¥ = -.40 significant at .0l%

Table 10.5 Variation ovex department of risk items

A relatively large amount of routine problem solving would thus he
found in production departments. The figures in Table 10.5 show fox

instance that production supervisors- spend "quite a lot" of time

~getting round routine difficulties (RIS 4 mean = 2.0), whereas

engineering supervisors spend "some" time doing this (RIS 4 mean = 2.9).

It could be argued that problems that are nun-routine foxr production

are routihe for the specialist department and that we might then expect

a high proportion of routine problem sol&ing - as defined by specialist
department members - in the peripheral departments as well. There is
obviously some truth in this - problems are graded in novelty and
difficulty and there will be many problems that the technical core cannot

handle but which are a routine matter for trained specialist pexsonnel.
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There are two processes moving in the opposite direction, however,
tending to involve the specialist departments in a relatively higher
proportion of time spent in non-routine problem solving. The first

of these involves learning on behalf of the technical core persomnel -
there are some problems which once solved by specialists can thereafter
L2 *reated as routine by production personnel - and the second involves

the relatively large amount of time involved in finding a solution to

any non-routine problemas opposed to any routine problem. So even if the

number of non-routine problems dealt with by peripheral departments
were small, the total time spent on dealing with them could still be

relatively large.

Variation of this scale over status is also difficult to predict a

priori and in fact no relationship was found between the two variables.

Variety

This factor is composed of an item designed to measure tﬁe range of
factors that a supervisor must monito}, and the variation in his
activities from week to week. There is no exact precedent for
expecting a scale of this nature to vary in any particular fashion over
departments or status levels, although knowledge of the theoxry of
organisations might lead one to imagine that task variety would be at
its lowest actually on the production line and would increase as we
moved away from the line either horizontally toward the peripheral
departments or vertically towards higher status levels. This is in
fact what was found in this research, although the absence of clear
precedents makes it difficult to use this finding as a validity test
of the measurcs. Descriptively, though, it can be stated that there
was a significant increase of variety away from the production line,
az Tables 10.6 and 10.7 show. The correlations between the variety
factor and type.of department was 0.30 (sig. at 0.4%) with highest
variety in the engineering deparuments; the correlation between the
variety factor and status level was 0.3l (sig.-at 0.4%) with highest

variety at the highest status levels. (see Appendix 1 for details).

It is interesting to note that it is the complexity part of the variety
factor -~ the part that measures the range of factors that a supervisor
must monitor -~ that varies particularly strongly with status, whereas
it is the weekly stability aspect of the Variety factor that varies

particularly strongly from depariment to department.
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Average score for members of

Production ° Sexrvice Engineering
(N = 33) (N = 30) (N = 15)
CMP 2 (+) : 3.6 3.7 3.9

STB 2 (+) 2.9 3.2 4.1

+ more varied

Table 10.6 Variation of varicty factor items over departments

Average score'for members of

Level 1 Level 2 Level 3

(N = 46) (N=22) (N = 10)
CMP 2 .(+) . 3.4 4.0 ' 4.1
STB 2 (+) T 3.0 3.6 3.5

+ more varied

Table 10.7 Variation of variety factor items over status

The figures themselves show that there is "quite of lot" of variation
in weekly activities in the engineefjng departments (mean STB2 = 4,1)
but enly "some” in the production departments (mean STB2 = 2.9), with
service departments falling between the two; there is little difference
between departments on the range of factors they must monitor - they all

monitor "quite a lot" of factors.

As far as variation over status is concerned there is "guite a lot" of
instability at superintendent and general foreman/senior engineer level
(mean STB 2 = 3.5, 3.6 respectively) but only "some" at foreman/
engineer level (mean STB 2 = 3.0); similarly there is quite a wide
range of factors to be considered at superiﬁtendent level (mean CMP 2 =

4.1) but only a moderate range at foreman level (mean CMP 2 = 3.4).

To summarise the five task scales extracted from the factor analvsis -~

combining the reliability (see Appendix ¢ ) and validity test results we have

strong evidence that we have isolated and adequately operationalised fouxr

dimensions that arxe useful in distinguishing beiween the tasks of members of

the mass-production plant studied. The fifth - subjectivity - seems to have

potential for distinguishing between tasks, but was poorly operationalised

in this research.
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We now move to a briefer description of the way in which some other task
variables varied with department-type and status. Agaln this is
a criterion validity test in most cases as well as a description of the

tasks at various parts of the organisation.

6. Feedback time

As explained in Chapter'Z, Lawrence & Lorsch considered that the length
of time that elapsed before feedback on action became available £iom
the environment encouraged the formation of a certain time-orientation
to work. Members of different dcpartménts, having diffferent feedback
times, would evolve different time orientations and this would give
rise to difficulties in inter-departmental interaction. The question
used to measure this variable was a modified version of their guestion
(see Appendix 1) and was different only in that we asked responaents

to assess théir own feedback time whereas Lawrence & Lorsch asked top

managers to assess a characteristic feedback time for a department.

The main problem with the guestion as far as analysis is concerned is

that the answer is a distribution of the percentage of feedback coming
at each of several time periods. Several methods were tried of

reducing this distribution to a single figure (all were weighted averages
~giving each time period a different relative weight) and the correlation
between the different methods were 5o high (from 0.92 to 0.98) that the
straighfforward mean of the distribution was used whenever needed laterx

in the analysis.

A consideration of Lawrence & Lorsch's results would lead one to expect
that feedback times would be longer in the peripheral departments and
relatively shorter in the production core and in fact comparison of the
mean feedback times shows a highly significant trend in this direction.
The details are shown at Table 10.8 and it can be seen that although the
correlation coefficient is very high the relationship is also significantly
‘non-linear. In other words the real difference in feedback time is
between engineers and the rest'of the sample and this is what we would
expect from the description of their jobs in Chapter 5. The figures at
Table 10.8 mean that production and service personnel generally receive
feedback from actions "later in the shift" in which the actions were
taken, whereas engineers must wait until "later in the week" for their

feedback.
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+ longer feedback time

Score for members of

Production Service Enginéering
(N = 33) (N= 30) (N = 15)
Mean -feedback time 1.9 2.2 3.3

r = 0.54 sig. at 0.1% (significantly
: non-lineax)

Table 10.8 Variation over department of mean feedback time

Level 1 Level 2 Level 3
(N = 46) (N = 22) (N = 10)
Mear: feedback time 2.3 2.4 2.3

+ longer feedback time

Becore for members at

r = 0.03 not significant

Table 10.9 Variation over status of mean feedback time

Consideration of the variation of this scale over status levels provides
an interesting insight into the activities of high level supervision at
the plant studied. Table 10.9 shows the variation of mean feedback time
over status levels and it can be seen that there is no variation. MNow
Lawrence & Lorsch did not consider wvariation over status in their research,
but one would expect that at higher levels in the supervisory hierarchy
somewhat longer term problems would be dealt with and consequently that
reported feedback times would be longer. After all, one of the
traditional functions of higher levels of the management hieravrchy, and
one of the illustrations of its power, is just this fact that it is
concerned with the longer term, fundamental decisions of oxganistions.
What ihe result at Table 10.9 shows us then, is that even the top levels
in our sample should be considered more as supervisors than managers,
that the fundamental long term decisions are centalised at a fairly high

level in the plant.

This finding also illuminates . earlier results in this chapter whexe very
little variation of task characteristics over status has been found -
viz , analysability, novelty and risk. It reinforces Perrow's
interpretation (Perrow, 1972) that the "density of decision making" in
large mass production organisations is such that even relatively high
level managers may be continuously making important decisions in terms
of the number of people they affect and the finance involved while

nevertheless keing completely remote from the fundamental organisation
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strategy decisions that are made at the top of the organisation and

are the\real stuff of organisational power. Real centalisation takes
the form of "unobtrusive control" (Perrow, 1972) and is masked by
virtue of the apparent importance of low level decisions, or as Pugh

& Hickson say: '

"

. . . when the responsibilitiés of specialised roles are laid down,
and activities are regulated by standardised procedures and are
formalised in records, then authority can safely be decentralised
because the organisational machine will smoothly run, as it has

been set to run, and decisions will be made in the way intended with
less need for referring to the top" (Pugh & Hickson, 1968)

)

Some of our later results show that supervisors are not convinced by
this "apparent” decentralisation, with even the superintendents in our
‘sample feeling they have little access to the important decision making

processeé (see Chapter 14).

To conclude, the answers to this question illustraté that the engineering
departments functions contain an important planmning aspect and that
fundamental planning decisions, in so far as they are taken within the
plant studied and not in the wider multi-plant multi-national arena, are
cnetralised at a relatively high lewl within the plant. This result is
.develcped further later in Chapter 14 when time orientations are

considered.

Conplexity

As explained earlier in this chapter there was, unfortunately, only one
item (CMP 2 - see Appendix 1) that could be given any credence as a
measure of complexity. This situation is further complicated, firstly
by the fact that there is no a priori reason for supposing that
complexity is distributed in any particular fashion within the
organisation, and secondly by the fact that this useable item is alsoc

a constituent item in the Variety factor (see above).

The results under the variety heading indicave that performence monitoring
at higher status levels involves a consideration of more criteria than
performance monitoringat lower levels (the correlation between CMP 2 and
status level was 0.30 .sig. at 0.4%) and this conclusion is partly

reinfovced by the fact that there is a significant correlation ( .24 sig. at
2%) between this variable and the amount of difficulty encountered in
choosing between competing objectives, withAmore difficulty bcing

encountered in jobs with many criteria for performance assessmeat. There
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is thus some evidence that this item does measure the complexity of
a job in terms of the number of criteria that must be considered when

assessing performance.

As was mentioned in Chapter 9, PRD]. seemed a reasonable measure of
predictability despite the-féct that it did not correlate with the other
predictability item. As far as external criterion validity is concerned
it is to be expected that predictability would be higher in the
production core than in the pexipheral departments, but would not
necessarily have any systematic variation over status. This was in fact
the case, but the correlation over department type (r.= -.19 sig. at 5%)

is not as high as could be hoped.

Stability .

The two items measuring stability correlated significantly in a
statistical sense (r = —.23 sig. at 3% ) but . not

sufficiently. to warrant their combination in a scale, given the great
difference between the time periods over which stability was measured
(see Appendix 1), The short term stability question STB 2 has been
discussed unde£ the Variety heading and was shown to vary over both
départment and status with weekly instability higher at higher statuses

and in departments away from the technical core.

The long term stability question (STB 1) considered job variation over

- a six monthly period; there was no difference between members of

different departments or status levels in their response to this gquestion -

"not much" variation was the response given by most supervisors. There
were some idiosyncratic responses that showed that particular jobs had
changed radically, usually due to changes in job definition from
reorganistioh, but the time period used ip this question was too long

to mecasure periodic fluctuations in task priorities.

Seguencing uncertainty

It will be remembered that one of the two items used to tap tune degree
of difficulty encountered in sequencing decisions was included in the

Analysability factor. The other iten, SEQ 1 {see Appendix 1) was
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retained in the set of task variables used in the analysis for the

simple reason that there was no pariicularly good reason to exclude it and
it was thought it might prove useful when the causal models were
considered. As with complexity there were no strong reasons for suspecting
a priori a particular variation over organisational location but in fact
there was a slight but statistically signficant increase in thé frequency
with which sequencing choices had to be made with increasing status

{(r = 0.22 sig. at 3%). This is possibly because level 1 supervisors are
more or less continuously on the shop floor and their closeness to the
production line, and the contingencies thrown,up by the line, mean that
the immediate production demands has a tendency to impose an ordexr of
events on them. At status level 2 and 3 there is more possibility of
choosing the order in which jobs are done. This argument should not

be taken too far, however, -~ the correlation, at 0.22, does not suggest

a vast difference between the status levels. All the supervisors in the
sample said that they often had to choose which of several jobs to do
first (overall mean SEQ 1 = 4.4) but higher'level supervisors were

faced with the choice slightly more often than lower level supervisors

(level 3 mean SEQ 1 = 4.6, level 1 mean = 4.2).

There was no difference in sequencing uncertainty between members of

| different departments.

Search analysability

T™wo of the four items designed to mzasure the analysability of the
search procedures that were necessary in a supervisors job fitted
appropriately into the major analysability factor (SEA 1 and SEA 4, see
Appendix 1). For the remaining two items the interviews suggested that
the wording of SEA 5 rendered it rather meaningless and unusable and
that SEA 2 was interpreted in terms of the difficulty of persuading
other employees to help with problems rather than in tefms of its
intended meaning. as the analysability of solution finding. Accoxdingly
SEAS was dropped and SEA 2 was retainzd as a measure of the difficulty
of getting action from others to rectifying problem situations. With
this interpretation of SEA2 in nind the item would not be cxpected to
shown any systematic variation from one départment to another or from
status to status, although idiosyncratic variation would show those

deparctments that held a poor view of cooperation within the planec.



- 1io0 -

In fact the results showed no significant variation either from

department to department or status to status.

Having concluded the detailed description of the way attribute task
characteristics varied from department to department and status to status
within the plant, it will be helpful at this stage to briefly summarise
the salient findings béfore moving to a consideration‘of the relational

task variables.

The evidence indicates that the major differences in task characteristics

- occurred between departments rather than between status levels. Whereas
superintendents' tasks could be considered as lower level supervisors'

tasks writ large, there seemed to be a qualitative difference between the
tasks of members of the production core depzrtments and the tasks of the
engineers. Thus the superintendents' tasks differed from their foremens'
{or engineers') tasks only in that they involved a wider range of activities
{(r = 0.30), there was more.weekly variation in tasks (r = 0.23)and there
were more occasions when a choice had to be made concerning which of

several Jobs to do first (r = 0.22).

The differences between departments on the other hand were detexrmined by the
nearness of the departments to the technical core, for there was convincing
evidence that the engineering departments in the plant coped with the task
uncartainty that would have prevented the production departments from
maintaining routine production. This uncertainty seemed to arise not only
from novel situations, a longer time perspective and unanalysable search
procedures, but also, and more importantly, from the problems of assessing
and balancing the many organisational objectives in any given situation.
Thus the engineering departments were found to have more novel tasks (r = 0.42)
‘more varied tasks (r = 0.30), less predictable taks (r =-0.19), less
analysable tasks (r =-0.32) and to receive feedback at considerably longer
time intexrvals after actions had been performed (r = 0.54)} than the
production departments, and the latter were found to be involved in more

routine problem solving than the engineering departments.

It is apparent, then, that the findings in this chapter are consistent with
the general argument of those organisation theorists who suggest that

"uncertainty" is an important characteristic for distinguishing between
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tasks and who.suggest that the traditional organisation of mass production
is effective at keeping this uncertainty away from the technical core of the
organisation. The findings also support those theorxists who regard mass
production as highly centralised.despite the apparently high control over

resources of low level supervisors.

In general the theoretical framework derived at Chapter 2 has proved

useful in cataloguing the sources of organisational uncertainty, although
operationalisation will hopefully be improved in future research. Of
particular interest is the breadth of the concept of analysability, which

has been found to refer to the degree to which a clear ordering of

priorities -~ including criteria for the assessment of 'searched' alternatives -

is available to a task performer.
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CHAPTER 11

RELATIONAL TASK VARIABLES

One of the novel aspects of this research is that it involves a detailed
analysis of the task relationships between groups in the organisation

studied in addition to the conventional analysis of attribute task variables.

Information about the tasks a supervisor performed specifically in

conjunction with other departments, and with other supervisors in his own
departiment, was collected for two main reasons. Firstly this infoimation about
specific parts of his task could be used té validate the attribute task
measures discussed in the last section and embellish = the picture of a

- supervisor's task that these measures generated; and secondly'it was felt

that an analysis of the communication between groups in the organisation would
benefit from a knowledge of the characteristics of the taéks an individual
performed in conjunction with other members of the organisation. The first
reason for collecting this data is fairly straightforward, but the second

requires brief comment.

while it was not intended that the research would produce detailed and
comprehensive sociogram-like descriptions of all of the tasks that individuals
or departments performed with all of the other individuals or departments in
the plant, collecting data on the tasks that each respondent performed with
other departments and members of other status levels within his own .
department enabled distinctions to be draWn between, for instance; the
characteristics of the tasks he performed with his departmental superior
compared with the characteristics of the tasks he performed primarily with
his¢ departmental peers or subordinates. Similarly the tasks he performed
with engineering departmehts could be compared with the tasks he performed
.with production departments,'etc. Such information could profitably be

used in the analysis of a supervisor's communication patterns. For instance
in investigating the differences between supervisors in the proportion of
their communication that was intra—departmental; data for the analysis was
available not only on the supervisor's straightforward attribute task
characteristics, but also on the contrasts between the tasks performed

inside his department and the tasks he performed outside it in conjunction
With other departments.(l)

Informaticn about the task relationships between groupé in the organisation

was thus collected to improve the description of supervisors' tasks and to
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make the analysis of communication relationships in the plant more
comprehensive. .

The items used £o tap the relational task variables are shown at Appendix
4; it was decided, because of the "cost" of collecting relational task
data {ie, for each item about thirty questions had to be asked of each
respondent) that thé most important task variables should each be covered
by one item rathexr than covering fewer variables with perhaps two items
each. This had the disadvantage that only face validity and external
criterion validity tests can be used on the variables ‘and in many cases
"this is further complidated by the fact that the a priori expectations of
the variations of these task characteristics from department to department

and status to status was not at all clear from previous research.

Foxrtunately, however, in the case of scme of the relational task wvariables
there is a criterion by which validity can be judged; For as the tasks
performed with other members of the organisation are a part of an
individual's overall task, some correlation between the attribute task
variable and the corresponding relational task variables can be expected.
This correlation might not be expecﬁed to be very high, principally bccazuse
a task may have many other aspects besides dealing with other groups in

the Qrganisation.(2) In general, however, we would expect some correlation
between a task performer's overall perception of his task and his perception
of those parts of his task that he performed with other departments ox

. status levels within his department.

This chapter considers these relational task characteristics by looking at
(a) the overéll relational task characteristics for each supervisor (the
-average novelty of his task relationshlps, their complexity, etec), (b) the
characteristics of the tasks he performs specifically with other department:
and (c) the characteristics of the tasks he performs specifically with other

status levels within his department. The task variables considered are
(1f_complexity (2) ambiguity (3) novelty (4) dependence and (5) priority
compatibility . ' '

This chapter also considers, in its final pages; to what extend the
relationship that a supervisor has with ahother department simply involves
following procedures, or whether discussions about approrpriate courses

of action arc also necessary. This variable - the amount of discussion, as

opposed to procedure followingnesded when tasks are undertaken jointly - is
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regarded as being caused by the characteristics of a supervisors task
rather: than bging a fundamental characteristic of the task itself but is
“included in this chapter because‘it is also regaxded as being éausally
prior to both the orientations to work and the communications behavioﬁr

that are discussed in the next two parts of the thesis.
This chapter is thus divided undexr the following headings:

1. 'The complexity of task relatiohships

2. The ambiguity in task relationships

3. The novelty in task relationships

4. The dependency in task relationships

5. The compatibility of priorxities in task relationships

. 6. The amount of discussion needed in task relationships.

1. The Complexity of task relationships

(A) Overall complexity of task relationships.

‘It has been mentioned earlier that it was anticipated that task
complexity would prove difficult to measure. This feeling was
confirmed in the section on attribute task complexity where complexity
was found to be more usefully considered as one aspect of task variety,

the other aspect being task instability.

It is thus fortunate that the éomplexity of task relationships was
operationalised in this research in terms of the "variety of problems"
encountered in the relationship (see Appendix 4). From now on, then,
complexity is regarded as one aspect of task variety and the latter
word is more commonly used in the text excepiL where the criginal

questionnaire items or conceptual framework are referred to.

It was noted in the section on attribute task measures, that supervisbrs
closest to the production activities might be expected to encounter least
variety in their work, while those in the more peripheral departments

or the higher statuses would encounter more variety. Table 11.1 shows
that task performers in engineering departments experienced more variety
in their work relationghips than performers in the production or service

departments, although the relationship was,significantly non-linear,
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with sexvice and production departments reporting similaxr amounts

of complexity in their task relationships.

Score for members of
Production Service Engineexing
(N = 33) (N = 30) (N = 15)
Mean relationship .
complexity 3.2 3.2 3.8
+ imonz complex r = .23 sig. at 2% Significantly non-linear

Table 11l.1 Variation over department of overall complex1ty of task
relationships

The figures in the table show that engineering departments are concerned
with "quite a wide variety" of problems when they work with other
departments whereas service and production departments do not encounter
such a wide variety of problems. These figures are similar to those
found when the overall complexity of supervisors' jobs was considered

in Chapter 10 and provide some grounds for considering the question

asked to be a valid measure qf’the compiexity of task relationships.

The picture is not so encouraging when the variatioﬁ from status to
status of the complexity of task relationships is considered. Table
11.2 shows satifactorily thap all status levels exhibit a moderate
amount of variety in their task relationships, but does not show nigher
status levels having higher variety which is what was expected, and

indeed what was found in the attribute task section.

- Score for members of
Level 1 Level 2 Level 3
(N = 46) (N = 22) N = 10)
Mezan relationship _
complexity 3.3 3.5 3.4
+ moi2: complex r =  ,056 N.S.

Table 11.2 Variation over status of overall complexity of tack
relationships
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The implication here is that although higher status personnel have
~a wider variety of tasks overall (see the attribute_task section),
.this increased variety is not derived from, and does not extend to

the tasks they perform in conjunction with other groups in the

organisation. This is discussed further at Section (C) below.

When the co-variation between the variety facto:vgenerated in the
‘attribute task section and the variety of task relationships is considered,
a correlation coefficient of 6.29 is found (significant at 1%), and this
gives some further evidence that satisfactory measures of overéll task
variety and the variety of task relationships have been used in the

research.

(B) The complexity of tasks performed specifically with other departments

The results here substantiate the findings just outlined - superviszors
report -that the tasks they perform in conjunction with engineering
departments are more varied than the task they perform with sexvice
departments which are in turn more varied than the tasks they perform
with production departments, although .the only difference that reaches
statistical significance is the differénce in variety between tasks

performed with production and tasks performed with engineering.

(C) The complexity of tasks performed with other statuses within his
department

Supervisors reported that the tasks they peformed in conjuction with

_ their immediate superior cover a wide variety of problems (mean =4-.5,
see scale at Appendix 4) whereas the tasks they perform with their
subordinates cover a slightly lower range of problems (mean =4.,1) and
the tasks they perform in conjunction with their peers cover the lowest
variety (mean =-3ﬁi) although even these tasks still fall in the
"quite a wide variety" category. This indicates that the wide variety
of tasks at higher status levels that was found in the attribute task
section is probably due to increased internal monitoring within

departments rather than being derived from inter-department relationships.

This gives the rather complicated overall picture that task variety is
high in relationships with engineering departments, but that within any
department the increase in variety at the top of the department hierarchy
is caused by increased complexity of internal monitoring rathexr than

' from increasing complexity of inter-department relationships-
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The ambiguity in task relationships

(a) Overall ambiguity in task relationships

The item‘used to measure the ambiguity of the relationship between

a respondeﬁt and another department is shown in Appendix 4 and
referred to the clarity of responsibility when joint tasks were
undertaken. As with primary task ambigﬁity we would at first glance
expect a strong relationship between ambiguity thus defined and the
type of department, with the production departments being involved

in relationships with other departments in which responsibilities.
were relatively clearly defined. This was not in fact the case and
although relationship ambiguity wés very highly correlated with attribute
task ambiguity (r = .46 sig. at .0l%) there was a very low correlation
between relationship ambiguity and type of department (r = .06). The
former correlation encourages us to think that relational ambiguity
was mgasured satisfactorily and it is necessary to explain the lack

of variation of relationship ambiguity over type of department.

The first point to note is that supervisors in all departments said that
the role relationship between depariments were nearly always clearly
defined (mean = 1.9, see Table 11.3) and this gives a guide as to why
there was no différence betwean supervisors in different departments

in their answer to this question.

Supervisors in
Production Service Engireering
(N = 33) (N = 30) (N = 15)
Overall relationship
ambiguity 1.8 2.0 1.9
+ more ambiguity . r = .06 NS

Table 11.3 Variation over department.” of overall ambiguity in
' Task Relationships

The explanation suggested is based on Simon's notion (Simon, 1957 (a))
that organisctions with large 'sunk costs' will seek to maintain some
degree of stability in order that the return on these assets can be
realised. Car mass production lines involve, of course, a massive

capital outlay and we suggest that maintaining a high claritv of
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inter-department relationships is a way to minimise the possibly
traumatic effects of inter-objective conflicts becoming inter-

department conflicts.

As was made clear earlier, if a machine breaks down then the

maintenance department is informed, assesses the breakdown's contribution
to continued production and deals with it accordingly. The maintenance
supervisor who makes this decision is ultimately accountable to a plant
hierarchy that is geared to production and he must be able to assess
manageﬁeht's priorities at any particular time. This method of handling
machine breakdowns runs less risk of jeopardising production than a
system where the relationship between production and maintenénce is less
clearly defined and a production supervisor could thus trxry to

pressufise the maintenance department into dealing with his problems
first regardless of the effect of this on overall production. Thus the
clarity of interdepartmental relationships is directly related to the
fact that supervisors in peripheral departments tend to have
unanalysable jobs. If the relationship between departments was vague,
then the conflict between differcent organisational criteria would be
converted into inter-departmental conflict. Because this would be so
dysfunctional for a mass production organisation, management responds

by making ‘the relationships clear, and throwing the reéponsibility for
solving conflicts between criteria firmly on to the shoulders of the

peripheral departments.
There was no variation in the overall ambiguity of task relationships

when different status levels were considered, and this corresponds

directly to the findings on task ambiguity in the attribute task section.

(B) The ambiguity of task performed speci.fically with other Cdepartments

As might be expected from the explanation presented above, supervisors
regarded their relationships with all other departments to be clearly
defined - relationships with engineering departments, for instance, were

just as clearly defined as relationships with production departments.

(C) The ambiquity of task perfcrmed with other statuses within his
department

The results bhere provide encouraging evidence for the validity of the

measure of the ambiguity ol role relationships, because it appears
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that supervisors report their relationships with their peers in

their own department to be less clearly defined than their
relationships with either their superiors or subordinates. This is
just as expected - organisation charts show vertical relatienships

and .responsibilities within a department very clearly but do not often

specify the details of horizontal relationships within a department.

The difference between theAmmﬁuﬁj'of peer relationships (mean score =
1.9, see Appendix 4) and ambﬁﬁah of relationships with subordinates
(mean score = 1.7) was significant at the 3% level, but the difference
between the clarity of peer relationships and thedmmbw%? va
relationships with superiors (mean score = 1.8) was not guite

statistically significant (it was 7%) but was in the expected direction.

The findings here complement the findings on overall task ambiguity.
Relationships between departments were found universally to be clearly
specified and it was suggested that this corresponds directly to the
fact that supervisors in peripheral departmenﬁs experience problems
from having to resolve the conflicts between different organisational
criteria. If the relationships betwezn departments were not clearly

specified then the conflicts between organisational criteria would

become conflicts between departments and this could be highly dysfunctional

for the organisation.

The Novelty in task relationships

(A) Overall novelty in task relationships

The question used to measure the novelty that supervisors encountered
ir their task relationships with other groups in the organisation was
a straightforward adaptation of the items that were used to measure
the overall novelty of a supervisor's task and asked about the
frequency with which supsrvisors encountered new and unusual problems

in their task relationships with other groups (see Appendixz 4).

The answers given to this question corxrespond exactly to the overall
task novelty findings - supervisors in production departments reported
the jobs they performed with other groups to involve few new or

unusual problems, whereas supcrvisors in engineering departments had
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guite a mixture of new problems as well as their more routine work;
supexvisors in service departments fell between these two scores.

(see Table 11.4)

Supervisors in
Production Sexvice Engineeiing
(N = 33) (N = 30) (N = 15)
Overall relationship .
novelty 3 2.4 - &F
+ wisre novel r = ©0.41, sig. at 0.01%

Table 11.4 Variation over department of overall novelty in
) task relationships

The novelty in task relationships was not found to vary with increasing
status, and this corresponds exactly to the finding in the attribute

task- section.

Finally, the correlation between overall task novelty and the novelty
of the task relationships that a supervisor was involved in was 0.45
(significant at 0.01%) and indicates that the concept  has been

operationalised and measured extremely well.

(B} The novelty oif tasks performed specifically with other departuents

Exactl]y as might be expected from the results just outlined, the
research showed that supervisors regarded the tasks they performed in
conjunction with engineering deparrments to involve more novel problems
than the tasks they performed with any other department, and this is
shown at Table 11.5. '

Tasks performed with

* Production Service Engineering
(N = 33) (N =30) (N = 15)
Novelty of the tasks 2.8 2.4 A 2.7

+ move noved

no difference production : serxrvice

difference between engineering : production & engineering : scxvice
significant at 0.1% (2 tailcd)

Tabhle 11.5 Novelty in tasks performed with other departments
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(C) The novelty of tasks performed with other statuvrses within his
department

Again, exactly as might be predicted from the earliér results}
supervisors reported that the tasks they performed in conjunction with
high status supervisors were no more or less novel than the tasks they

performed with low status supervisors.

There is very strong evidence in this section that thé production core
of the organisation is isolated from having to deal with new or

unusual problems by the existence of peripheral departments - especially
engineering departments - whose responsibility it is to deal with novel
problems as they arise. There is also strong evidence that high status
supervisors do not have any more novelty in their tasks than low status
supervisors - their task novelty is largely determined by the department

to which they belong.

The Dependence in task relationships

(a) Overall dependence in task relationships

The importance attached in the task analysis school to the concept

of dependence was brought out in Chapter 2 when reference was made to
Thompson's categorisation of types of dependence (Thompson, 1€57). The
notion of dependence used in this research encompassed Thompson's ideas
but goes further in that the relational analysis enabled snores to be
obtained of the degree and direction of dependence in any particulax

relationship.

The dependence relationships existing in the plant were measured by
two gquestions, shown at Appendix 4. Each supervisor was asked firstly
to say how much his job would be affected if other groups in the
organisation did not do their jops satisfactorily - this was cailed

"my dependence"; secondly each supervisor was asked how much the other

~groups would be affected if he did not do his job satisfactorily - "his

dependence".

It was expected that the major depzndence relationship in the plant would
be the dependence of the production core departments on both the

engineering and service departments and thus the average "my dependence"
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would be higher in production than in the other departments. Table

11.6 shows that there was a strong trend in this direction - supervisors

in production departmentS'regard themselves as highly dependent on
other‘groups, engineering department supervisors reggrd themselves és only
incderately dependent on the efforts of other groups, and se:vice departments

* fall between these two extremes but somewhat nearer to engineering.

Score given by members of

Production - Service Engineering
(N = 33) (N =30 (N = 15)
Overall "My dependence" 4.3 3.7 . 3.5
+ more "my dependence" r = -,56, sig. at .00%

Table 11.6 Variation over department of overall "my dependence" in
task relationships

At first glance we might expect "his dependence" to be a mirror of

the "my dependence" questionrwith supervisors in engineering and service
departments reporting the other groups they deal with as having a high
dependence on them, but supervisors in production departments reporting

that other groups'were not very dependent on them.

Table 11.7 below, however, shows that this is not the case - supérvisors
from all departments feel that other groups are moderately dependent on
 their activities, and this seems just as true of production supervisors
as it is of service and engineering supervisors. In other words,
comparingTables 11.6 and 11.7, the dependence of production supervisors
.onservice and engineering departments is rated much higher by the
production supervisors than it is by the service and engineering
departments. 2An explanation of these results lies partly in the
different definitions of the tasks of peripheral departménts that are
employed by members of production and members of peripheral departments

themselves. For as we have seen, supervisors in production departments

Score given by members of
Producticn -~ Service Engineering
(N = 33) (N = 30) (N = 15)
Others Overall
Dependency 3.2 3.6 3.6
+ more "his dependence r =~.14 not sig.

Table 11.7 Variation over department of overall "his dependence’
in task relationships




- 123 -

regard their own departments' objectives as all important - producing cars
is what the organisation is all about, production is what creates the wealth
that keeps the company going and the peripheral departments exist only

in so far as.they provide a_skill necessary to enable production to

~get on with its job. Members of the peripheral departments on the

other hand, although they recognise that their own departmental

priorities must fiequently be subjugated to overall plant geoals,
nevertheless see important parts of their jobs that are not directly
definable in terms of production's immediate needs - engineers have

long term projects, for instance.

These different definitions of the task of peripheral departments lead
fairly directly tblthe results shown at Tables 11.6 and 11.7. For if
members of production departments regard peripheral departments as
existing primarily in terms oOf their immediate assistance to production,
then "if they don't do their job satisfactorily . . ." it affects
production departments considerably. If, on the other hand, members

of service and engineering departments are asked about the repercussions
for production departments ". . . if you didn't do your job properly . .*
then they might reasonably suggest that it depended on which part of
their job they did not do properly and thus give a more equivocal

response.

" The apparent discrepancy between Tables 11.6 and 11.7 is thus explained
partly as a consequence of production having too narrow a view of other
 departments' activities, th;s view being derived from the central
position of the production departments in the continued cxistencve of
the organisation. There are other, complementary explanations of these
findings, and these are more conveniently discussed in the next part

of this chapter which deals with the intercorrelation of the task

factors.

There was no variation of cverall dependence with the status cf the
respondent - supervisors at any status within a department reported
more or less the same dependence on other groups, and reported other

groups as having the same dependence on them.

{(B) The dependence of task relationships specifically with other
departments

The interpretation above is further confirmed by reference to the

details of the dependency reiationships between departments.
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Firstly, when the "my dependence" question was analysed more fully

it was found that supervisors regarded themselves as significantly

more dependent on service and engineering departments than they were

on production departments, which is exactly in line with the previous
section; and secondly, analysing the "his dependence" guestion further,
supervisors regarded production departments as more dependent thien the
other departments. This means that although, overall, there was no

difference between supervisors in different departments in their

perceptions of the dependence of other groups on them, nevertheless,
all supervisors regarded production departments as more dependent on

them than service or engineering departments.

The overall picture of interdepartmental dependencé, then is that, as
expected, production departments are dependent on the service and
engineering departments. Members of these latter departments, however,
tend relatively to under estimate production's dependence on them
because they regard their service to prdduction as only part of theirx

overall organisational task.

(C) The dependence of task relationships with other statuses within
his department

In section (A) it was found that overall a supervisor's status did not
influvence the dependence he had on o;he: groups or the dependence ithey
had on him. Investigating the dependency relationships that a supervisor
had with other supervisors in his department revealed an interesting

but predictable pattern of inter-status dependence.

Analysing the "my dependence" questions revealed that supervisors
regarded themselves as extremely dependent on their subordinates, very
dependent on their boss, and quite dependent on their peers - see

Table 11.8.

Supervisors dependence on

(N = 78) Subordinates Peers Svperiors
Supervisors' dependence 4.5 4.1 4.5

+ more dependent

differences between all groups in the table significant at least
at 0,.5% level (2 tailed)

Table 11.8 Supervisor's dependence on other status levels within
their own department
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Analysing the "his dependence” question also showed the strength of
hierarchical dependence - each supervisor regarded his boss and his
subordinates as very dependent on him but regarded his peers as only

quite dependent on him.

This extremely high inter status. dependence within a department is
exactly what would be expected and provides encouragement for thinking
that these questions provided a useful measure of dependence

relationships in the organisation.

The compatibility of priorities in task relationships

(A) Overall compatibility of priorities in task relationships

As discussed at Chapter 2 this variable refers to the potential for
conflict that exists between two groups because of the incompatibility
between their task priorities; in othexr words, it measures the degree

to which satisfying the goals of one group automatically reduces the

. possibility of satisfying the goals of the other.

An interesting problem arose in operationalising this variable. In
ordexr not to make the guestion too abstract, the distinction between
potential for conflict and real conflict behaviour was deliberately

blurred and the dimension along which respondents had to rate each

relationship ran from "always have to bargain" to "always have common

interests” (see Appendix 4). A surprising, but common, initial
response to this question, especially from members of production
departments, was that bargaining was not a word they would use to
describe their relationships because fhey had nothing to bargain with.
In ordexr words there may be conflicting priorities in a relationship
but the resolution of this conflict did not wusually lie

in bargaining between the participants.

Unfortunately this situation was not foreseen in thé questionnaire
design and the fact that conflicts between priorities did not |
necessarily manifest themselves in inter-group bargaining makes the
responses to this question rather hard to intérpret. In particular the

fact that a respondent reported no bargaining between himself and othex

~groups in the organisation cannot be taken to imply that there was no

conflict between their priorities because any potential conflict was
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almost certainly resolved in other ways. In discussing ambiguity,
for example, we have already noted that the relationships between
departments in the plant were generally very clearly defined and not
subject to much negotiation and have argued that production throw
théir problems to the peripheral departmenﬁs. In this way they can
wait for the solution without having any direct control of the service
department's behaviour but they know that the service department has
its own system of accountability, which, ultimatély is accountability
to production and the satisfactory servicing of producticon needs. Tn
this example conflict between departmental priorities was resolved
primarily within the peripheral departments rather than by intex-

department bargaining.

Bearing this in mind, some very tentative conclusions can be drawn from

the responses to this question.

when the samores for this question were averaged for each person it was
found that members of production and service departments tend to see
their relationships in terms of common interests while engineers see
more compromise necessary between their goals and those of other

departments (see Table 11.9).

Scoxe given by members of
Production Service Engineering
(N = 33) (N = 30) (N = 15)
Priority compatibility . 3.9 3.2 3.5
(bargaining)
4 more compatibility/less r = —-.27 sig. at 0.8%
hargaining

Table 11.9 Variation over department of overall Priority
compatibility /bargaining in task relationships

This is consistent with the analysis to date and it has been shown that
the prioxrity conflicts faced by members of peripheral departments are

resolved by their internalisation of overall plant goals.

In terms of variation of overall priority conpatibility over status
levels we found - in contrast to Maxch & Simon who indicated a greaterxr
level of interdepartment conflict at highexr status levels in an.
organisation (March & Simon, 1958) - no.variation in response to this

guestion with differing status levels. This may be explained with
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reference to our previous interpretation that even the top level
supervisors in our sample had predominantly supervisory rather than
managerial roles. Perhaps March & Simon's proposition would hold at
the managerial level where goals are less operational and group

priorities more negotiable and subject to bargaining.

(B) The compatibility of priorities in task relationships specifically
with other departments

If we assume that the responses to this question indicate the amount

of bargaining in relationships as well as the amount of priority conflict
in them, then our earlier 'relational ambiguity' result showing that
interdepartment relationships were very clearly defined would imply

that there was little possibility for bargaining between departments,

and indeed this is what was found at Table 11.9

Those earlier results would also indicate that relationships with all
other departments would be free from bargaining and that although
conflict may exist between departmental priorities, the xelationships
between departments would be so structured that priority conflict would
be resolved within the peripheral departments and not thxough inter-
department bargaining. Relationships between a supervisor and all other
departmenté should thus be equally free from bargaining, and this is
what was found (see Table 11.10).

(N = 78) Priority compatibility with
Production Service Engineering

Priority compatibility
( bargaining) 3.7 3.8 3.7

+ more compatible/less
bargaining

no significant differences between groups

Table 11,10 Supervisors' prlorlty compat;blllty/bargalnlng with
other departments

This result, taken in conjunction with earlier findings, reinforces the
interpetation that priority conflict is'not_manifested in high
interdepartment conflict, although some bargaining obviously occurs, but
is manifested in the relatively high unanalysability of tasks in
engineering departments, wi:ose members are faced with the task of deciding

betwoen competing priorities in any situation.
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(CY The compatlblllty of priorities in task relaLlonshlps with
othexr statuses

Previous research in oxganisations would not lead us to suppose that
relationships with any one status level in the organisation would
involve more bargaining than relationships with any other, especially
giVen that the respondents in this sample all performed supervisory
~rather than managerial roles, and Table 11.11 shows that there was in
fact no difference in the degree of barxgaining experience by a
supervisor in relationship with members of other status levels within

his own department.

= 78) Priority compatibility with
' Supervisoxs Peers Subordinates
Prioxity compatibility, 4.0 4.0 4.0
(bargaining) - :

.+ more compatible/less pzrgaining

no significant differences between groups

Table 11.11 Supexvisors' priority compatibility/bargaining with
other status levels in own department

* * * *

To summarise, it can be noted that because of pooxr operationalisation
the guesticn that was designed to measure the incompatibility between
priorities of different groups in the organisation also seemed to measure
the amount of bargaining that took place in their relationship. Nevertheless
the results are entirely consistent with the earlier analysis of task
relationships in the'plant in that they indicate that conflicts between the
priorities of different groups do exist but these conflicts - especially
in the case of potential interdepartment conflicts - are principally
funnelled into the less traumatic channels of placing the onus for choosing
between objectives in any situation onto peripheral departments rather than
placing them in an arena of continuous interdepartment bargaining. The
members of the peripheral departments are ultimately accountable to a
production-biased plant management and choosing an appropriate kalance
betweeﬁ their own department objectives and o#erall plant objectives is

an integral part offthe "uncertainty" attached to their tasks.
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6. The amount of discussion needed in task relationships

The last relational variable to be considered in'this section concerns

the amount of discussion necessary in a supervisor's relationships with
other groups in the oganisation. The question is shown at Appeﬁdix 4

and it can be seen that a'supervisor was asked to rate his relatiouzhips
with other groups in the Qrganisation along a dimension that ranged from
"always just follow set procedurés, no discussion needed", to "always need
full discussion". This variable was not considered to be a “fundamental"
task variable but it was anticipated that it would be closely related to, and
caused by, a supervisor's task characteristics and that it might be used to
explain some of the orientations to work that a supefvisor exhibited. It
is placedin this chapter because it was intended to consider the variable

as causally prior to orientations to work.

(2) Overall amount of discussion needed in task‘relationships

When supervisors' responses to this question are considered it is found
that significant differences arise between supervisors in different
deparrments - supervisors in the enginéering departments reporting
considerably more discussion (and less procedure following) as‘
hecessary in their task relationships than supervisors from production

or service departments (see Table 11.12).

Supervisors in
Production Service Engineexring
(N = 33) (N = 30) (N = 15)
Amount of discussion needed 2.9 2.8 - 3.5
+ more discussion r = 0-31 sig. at 0.3%

Table 11.12 Variation over department of overall amount of discussion

needed in task relationships

The analysis and interpretation of task characteristics given so far

in this chapter would suggest such a result, but a detailed consideration
of the task factors that are most influential in determining the

amount of discussion needed in a relationship is left until the causal

medel is considered at the end cf this section.
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The status of a respondept did not influence the amount of discussion

" he found necessary in his task relatidnships, although it might have

~ been reasonable tb hypothesise, before knowing the resulis of the
task analysis reported in this chapter, that high status positions
would involve relatively less procedure following than low status
positions. This serves as yet one more indicator of the argument
developed earlier that the highest status supervisors in our sample
had essentially similar tasks to the lowest status supervisors and that
it is only at the very top of the hierarchy fhat tasks might become

concerned with organisation strategy and not straightforward supervision.

(B) The amount of discussion needed in task relationships specifically
with other departments

When supervisors' responses to this question are broken down into theix
specific relationships with other departments it is found that
supervisors report that they need more discussicn in their relationships
with engineering departments than they do in their relationships with
either production or service departments - see Table 11.13 - and this

confirms the finding reported in section (A) above.

= Amount of discussion needed
(N = 78) : - -
' with supervisors in
Production Service Engineering
Amount of discussion 2.7 2.8 3.2

+ more discussion

Differences between eng. & prod. sig. at <O0.1l% (2 tailed)

eng. & service sig. at<0.1% (2 tailed)

Table 11.13 The amount of discussion needed in task relationships’
with othexr departments :

(C) The amount of discussion needed in task relationships with other
status levels within his department

Although it was found.aboveithat supervisors at any one status level did
not need more discussion in their task relationships than supervisors

at any other, supervisors as a whole reported that slightly more discussion
was needed in relationships with superiors and subordinates than was
necessary with peers (see Table 1l1.14). It.will be seen in Section (D)
that this is probably due to the high depehdenceAbetween adjeacent status

levels within a department
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N = 78) . Amount of discussion needed with
Subordinates Peers Superiors
Amount of discussion 3.1 3.0 3.2

+ more discussion

Differences between superior & peers sig. at 4% (2 tailed)

subordinates & peers sig. at 7% (2 tailed)

superior and subordinates NS

Table 11.14 The amount of discussion needed in task relationships
with other statuses within department

(P} Causal model of the amount of discussion needed in a task relationship

In Chapter 8 a procedure was outlined by which a causal model could be
obtained from the raw correlation coefficients between variables. The
causal model that was derived to explain the overall amount of

discussion that a supervisor found necessary in his task relationships

is shown at Figure 11.1 below.

039

i . /;v:lty of task
relationships

Y 41 [2 .28

Type of : Amont of
| -27 . PO B { e diszussion
department |———| *Pronly wmpathdd, ~-.24
e N L BN
- f Changaununss Ik needed
52 ' E
Overall "my dependence" 47
in task relationships | *
[4]
R?S = 343

" Figure 11.1 Causal model of the overall amount of discussion a
supervisor needed in his task relationships

The figures shown in the diagram are the path coefficients~and the
améunt of variance explained in the dependent variable (3) (see Chapter
8) and give some Very general idea of the relative strcngths of the
paths between any two variablss, and the overali adequacy of the model,

respactively.
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It can be seen from this diagram that the overall amount of discussion
that a supervisor found necessary in his task relationships wvaried
with the department to which he bElQHQEd,‘bOth directly, and indirectly
through certain relational task characteristics - the ovefall novelty
of his task relationships, the amount of bargaining ip. his

task relationships and his overall dependence on other groups in the
organisation. In summary, a supervisor needed more discussion

(a) if he was an engineer, (b) if he encountered more 'novel’ tasks in
his relationships with other groups, (c) if he was involved in more
bargaining with other groups, and (d) if he was more dependent on

other groups.

Some further comment is relevant at this point. Firstly the direct
association between a supervisor's department and the amount of
discussion he needs is probably due both to task factors that were not
included or not operationalised satisfactorily in this research and

to non-task factors. As far as factors in the former'category are
concerned we note that the direct path 1,5 implies that more

procedure following is necessary in prodﬁction‘s tasks than in
engineering's tasks. We suggest here, and this argument is considerably .
elaboratedvmen the causal models cof communications activity are discussed
in Chapter 17, that the tasks characteristics considered in this thesis
(and generally in task analysis) concentrate too much on cateloguing
sources of uncertainty and not enough on examining different types of
certainty and routineness. The suggestion is that had more effort
been made to categorise some dimensions of the routine monitoring
activities of supervisor's tasks, then some of the variations in-
behaviour between departments that are left unexplained by our'uncertainty'

variables, could have been more adequately accounted for.

As far as this particular model is concerned, much of the direct link
between the type of department that a supervisor belongs to and the
amounit of procedure following that is necessary in his job could be
due to the amount of programmed, unproblematic work that is involved
in tasks in production departments, and which was inadequately
investigated in this research. Against this interpretation, it has to
be said that neither risk nor predictability, the two attribute task
variables that weras intended to describe the more routine parts of
supervisors tasks, appear in the causal model but convincing evidence

in favour of the argument is giﬁen in Chapter 17.
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When the relationships shown at Figure 11.1 between the task variables
and the amount of discussion needed are considered, the first point

to note is that task analysability is not includéd-in the model - nor
indeed are any attribute task variables. It might have been expected
that the decisions between priorities fhat had to be made by sﬁbervisors
with unanalysable jobs would have been resolved by discussion with
other départments, but this appears not to be the case to a significant
degree. It is true that Figure 11l.1 shows that novel situations involve
extra discussion with other groups, and that, to a lesser extent, inter-
_group bargaining also does, but the figure reinforces one of the central
arguments of this c%apter that as a general rule deciding on a balance
between priorities in any situation is the responsiblity of the peripheral

departments and is not subject to inter~department negotiation.v

Figure 11.1 also shows that "my dependence" is a key factor in the amount
of discuséion in a task relationship, and this causal path runs in an
opposite direction to those described so far bécause it shows production
department members to be involved in more discussion in this case. The
model shows that supervisors who regard themselves as having a high
dependence on other groups in the organisation also report more
discussion necessary in their task relationships, and the obvioﬁs
explanation is that these supervisors are keen to keep those on whom they
are dependent fully informed of their problems and contingencies as they
arise. ‘

This influence of dependency cn the amount of discussion needed in
relationships probably also accounts for the high degree of discussion
needed between supervisors and subordinates within a department - see

section (C) above.

Finally, the model at Figure 11.1 shows 34% of the variance of this variabl
to be accounted for by the paths just described, and this is very

satisfactory by any standards.

* * w *

.This chapter has considered in great detail the task relationships between
departments and the relationships between status levels within departmentse.
Before we move on to consider the orientations to work exhibited by the
supervisors, We look in the next chapter at the correlations between all

the task characteristics presented so far.
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CHAPTER 12

CORRELATION BETWEEN THE TASK DIMENSIONS

In this final chapter of Part 3 the correlations between the task
dimensions are considered. Firstly, a second order factoxr
analysis (see Rummell, 1970) 1is performed on  all the task
dimensions and, secondly, some other significant correlations

that are not apparent from the factor analysis are considered.

The second orxder factor analysis was performed on a set of variables that
included: (a) the attribute task factors that were produced bf the

factor analysis described at Table 9.2, (b) other attribute task dimensions
that were not excluded at that stage, and (c) the overall scores that each
supervisor had for each dimension of his task relationships - ie, the
overall complexity of his task relationships, the overall novelty of his

task relationships, etec.

The results are consistent with the analysis presented so far in this part
1
of the thesis, and a typical factor analysis( ) is shown at Table 12.1

overleaf.
This second order factor analysis can be interpreted as follows:

The iteﬁs that group together under Factor 1 are a combination of novelty
items and variety items, and this factor is correlated with Factor 7
which is a purex variety factor. These results indicate that novelty and
variety are closely associated in the plant studied and indeed we would
expect them to be closely associated in any work situation. For a job in
which a large amount of time is spent dealing with new or unusual problems
is almosi inevitably a job which will vary from day to day or from week

to week. It is not necessarily thic case, on the other hand, that the
converse will be true, for variety in a job may derive from the sheer
nunber of diocbs covered by the task performer and not necessarily from theirx

novelty. The emergence of a separate variety factor is indicative of this.
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FACTOR No. CONSTITUENTS (see Appendix 1,4) TITLE
FACTOR 1 PTNV M-CMP . M—-NOV STB 2 NOVELTY / VARIETY
76 - .74 - «58 .46
FACTOR 2 M-PRCP M-Ar PTAN ANALYSABILITY
o 71 /e N Y
FACTOR 3 M-MYDEP  M-HSDEP o DEPLENDENCE
.64 .75
1
FACTOR 4 PRD 1 _ ' PREDICTABILITY
.76
FACTOR 5 PTRS ' RISK
-.76
FACTOR 6 SEA 2 ~ ’ SUBSIDIARY
7 : - ANALYSABILITY
* » FACTOR
FACTOR 7 | PTVR | VARIETY
| .66
Inter-factor correlations above !O.25| ry, = .34

-~

Items useg; see text

Method: Factor extraction: principal factoring with iterxation:
(see Nie et PA 2

al, 1975 fox . .
Rotation: obligue: ROTATE = OBLIQUE

details)
Pairwise selection of missing data: Option 2
Correlation pexmitted between terminal factors: mcderate:
moderate: = -0.2

Factor loading required foxr inclusion = |0.4|

For shoxthand details see Appendix 1,4

Table 12.1 Representative factor analysis of all task varisbles
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Except for Factor 1 and Factor 7 the factors éhown at Table 12.1 are more
or less orthogonal to each other, which is both useful and interesting.

It is very useful because it means that when these task factors are.
entered as independent variables in regression analyses as is done in

the next two chapters, then no problems of multi-collinearity (see Blalock,
_ 1964; Abell, 1971) are likely to arise. It is interestihg as an empirical
finding in that a set of conceptuallly independent task variables have
been found to be meaningful yet empirically unrelated. It also provides

a kind of discriminant validity for the factors because it suggests that
the factors produced are not zreducible to a smaller set of more

' fundamental' characteristics. High correlations between the factors

might have suggested that there was a more fundamental conceptualisation
available that had not been anticipated in this research, but the discovery
that the factors are not empirically highly interrelated rendexs this

possibility less likely.

The fact that factorg 1 and 2 are not significantly correlated thirows
doubt on'Lynch's suggestion that the numbexr of exceptional occurences and
the analysability of search procedures can be regarded as a single measure
of Perrow's technology construct (Lynch, 1974). At least at this stage

we would say, with Mohr (1971) and Hrebiniak (1974) that technology is
clearly a multi-dimensional concept and that emphasis shculd be placed more
on refining these dimensions of technology than on searching for a single

continuum to represent it.

The second factor shown at Table 12.1 is the analysability factor and the
inclusion in this factorvof the two relationship task variables, ambiguity
and priority compatibility re-emphasises the point made earlier in this
chapter than analysability is a concept that it is relevant to apply to
a total task or role and not just to the search procedures initiated by

a task performer when exceptional events occur or are anticipated.

The factor analysis shows that it is possible to group together the clarity
of a lask performer's role relationships, the priority conflicts he
experiénces with othexr groups and the analysability of hs own tasks as one
overall analysability factor that represents a major source of uncertainty

to a task performer.

The thixd factor at Table 12.1 brings out the rather curious result that

supervisors who report a high dependence on other groups also report these
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other groups as having a high dependence on them - "my dependence" is
highly correlated with "his dependence". Now it was explained in the
last chépter that members of the production core have different views

of the strength of the depeﬁdency relationships in the plant from members
of the peripheral departments. Members in production departments tend

to regarcd themselves as highly dependent on the perxipheral departments
and, because of their view of the centrality of production to the continued
existence of the plant, to regard evervone else as highly dependent on
them. Members of peripheral departments, however, tend to regard the
dependency relationships as less strong, and, relative to production,
under-estimate both their dependence on production and production's

dependence on them.

These different pexceptions of thé dependency relationships in the plant
were explained to be partially\a consequence of different perceptions of
the tasks of membexs of the various departments, but two very brief
complementary explainations are now offered for why an individual who is
highly dependent on the efforts of othexs might tend to overx emphasise the

dependence that others have on him.

The first explanation suggests that production's very high technical
dependence structures the perceptions of members of production departments
to place importance on the dependence aspects of all their relationships -
dependence becomes a salient characteristic of all their relationships.

In their construction of the reality of relationships within the plant they
would thus, relative to other supervisors, over-emphasise the general
iﬁportance attached to interdependence in the plant. To use Hickson et al's
terminology the centrality of the production departments - in terms of:

"the degree to which their activities are interlinked into the
system" , : (Hickson et al, 1969)

and especially in texrms of their immediacy - might lead them *to invoke
dependency as a fundamental characteristic of relationships to a greater

extent than it would be invoked by a less central sub-unit.

Secondly, it is possible that members of productidn departments rationalise
their own admitted dependency on other departments by relatively over-

emphasising the dependence that others have on them.

These dependence results are somewhat complicated and they sexve at least

to throw doubt on the relevance of the simplistic notions of dependence and



its diréctiqn within an organisation, that aré present for instance in
the Work of Thompson (1967) and this may be a particularlyrfruitful area
for future research. The>results also suggeét that if dependencé is to

be used as a central concept in a theory of intra-organisation power
distributién (eg, Hickson et al, 1971) then it will be important to take
cégnizance of the differing perceptions that exist within the organisation
of both the dependence relationships in the organisation and the

strategicness of the various contingencies it faces.

The remaining factors at Table 12,1 are all comprised simply of task
variables and have been dealt with earlier in this chapter, and will not

be discussed further here.(2)

The important task variable "feedback time" was excluded from the factoxr
analysis whose results are shown at Table 12.1. The factor analysis is
presented without tﬁas variable for clarity of presentation because it was
found that when "feedback time" was included, it figured - albeit in a
mincr way - in three of the factoxs (No's 1,2 & 5). The reasons for this
lie partly in the high correlation that feedback time had with the type

of department a supervisor belonged tc (r = 0.54) and thus task factors
that varied significantly from depariment to department tended to have a
spurious correlation with task feedback time,_and partly because feedback

exhibited»a.high non-spurious correlation with two task factors.

 Task feedback time exhibited high non-spurious correlations with two task

- factors - attribute task analysability (r =-0.42 sig. at <0.1%) and weekly
taskinsﬁﬂédf§5 (r ='O.48 sig. at <0.1%). Both these correlations are fairly
straightforward - tasks are less easily analygable when feedback is not
available for some length of time,vapd tasks with longer feedsack time“shdw
more variation from week to week -~ hut in neither case did it seem sensible
to construct a factor from the pairs of items, because feedback time is

conceptually very distinct from the other factors.

The examination of the correlations between different task variables has
shown, with a few exceptions, that the major dimensions produced by this
reseaxch - analysability, novélty, variety, dependence, risk, predictability
and feedback time - showed low intercorreltions, and supports a multi-

dimensional approach to organisations' technologies and tasks.
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PART FOUR

ORIENTATION RESULTS
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This part of the thesis has two main aims. Firstly we examine some of
the orientations to work that are held by the supervisors and cbserve the
way the orientations vary from department to department and status to
status within the plant; and secondly we investigate the influence that

task chatracteristics have on these orientations.

Chapter 3 descyribed how ocur interest in oriéntations to work was based on
‘Lawrence & Lorsch's contention that differences in ‘environmental

uncertainty' in the various sub-environments of the organisation encouraged
differentiation between departments and this made integration between

“the departments difficult. 'With the more detailed conceptualisation of
sdurces of uncertainty that was developed in Chapter 2 we hoped to ‘

discover more about the influence of task characteristics on these
orientations to work. The plan was then to construct differentiation

scores between departments for each orientation and to see whether differences

in these orientations influenced communications in the plant.

In this part of the thesis we consider the influence of task characteristics
on these orientations to work and in Part 5 we examine the influence ol
the orientations toc work, and their differentiation from department to

department, on communication patterns.
This orientations part is divided irto three chapters:

Chapter 13: Operationalisation of the orientation scales.

Chapter 1l4: Supervisors' orientations to work.

Chaptef 15: Causal models of orxientations to work.
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CHAPTER 13

OPERATIONALISATION OF THE ORIENTATION VARIABLES

As with the task variables, the first part.of the assessment of the
adequacy of operationalisation of the orientation variables was a
consideration of the basic distribution of supervisor's responses to

each item. This again consisted of examining the histogram of responses

for each variable, looking in particular for variables that were non-normal,

and it was here that the first problem arose.

It can be seen from Appendix 2 that most of the orientations were measured
by using a five point Likert scale where the scale points ranged from
- "strongly agreeli to "strongly disagree". For nearly all the questions
asked in this way the number of responses in the central 'neutral’
category fell short of the number needed to make the response. distribution
a "normal" lookling histogram. In the majority of cases the resultant
distribution was bimodal and in most of the remainder the "curve'" was

flattened on one side thus:
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Figure 13.1 Response distribution for fictitious orientation variable

The strategy we addpted to deal with this problem was to continually compare
the results obtained using each variable with the results obtained by

~coding out those respondents in the middle category for the wariable. Because
the number of respondents lying in the middle category was generally small
anyway this made very littlé difference to the results. Throughout this
report the unmodified variable (ie, a bimodal variable) was used unless
othexwise stated and differences obtained by using the modified and unmodified
version of each variable is also reported where appropriate. It could be

argued that this bimodality means that the analysis should have been
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éontinued with techniques that-Were not based on assumptidns of variabie
normality but the position adopted in this research wés hade clear on

‘page 71 and that position, basically, is that careful use of too sophisticated
techniques is quite acceptable, indeed preferable to using more limited

techniques, provided the data limitations are borne in mind.

When we assess the adequacy of operationalisation of the orientation
variables we cannot have recourse to the kind of external criterion validity
tests that were availaeble with the task variables because we are not able

to assume, for instance, that orientations'to wo:k vary in a particular

way with task variables - that is precisely the relationship that thi

part of the research is investigating and must be fegarded as problematic.
We are left then with "internal" validity testé’that-are based on the
correlations between items thought to measure the same variable

or factor.

As with task variablés, a correlation matrix wasvproduced (see Appeﬁdix 8) and
Table 13.1 shéws the intercorrelations of items supposedly me&suring each
orientation(l). The correlation between any two items is shown against the line
drawn between them and the one tailed sigﬁificance is shown in brackets (eg, .10

in brackets means that the correlation is significant at the 10% level).

We_will follow the procedure adopted for the task variables and consider the

operationalisation of the orientation variables after an examination of

the results of the two methods of cluster anaiyses. The cluster'analysis

techniQues used were again . McQuitty's . linkage. analysis and the SPSS
. Factor Analysis .Package and . the reservations about, the

justifications for, using such mathematically sophisticated techniques that
'were noted at Chapter 8 should again be borne in mina. In particular the

variables to cases ratio at 20/78 was several times higher than that

recommended by Nunnally (1967). .
Because of the generally low value of the inter—item.corrélations {see Table
13.1) the factor analysis of these items was rather inconclusive compared .
with the attribute task factor analyses. This meant it was necdessary for
many more analyses to be made (about 100 in all) with varying sets of items
and parameter values, and a highér cut—-off value of 0.45 (cémpared with 0.40
for the primary task factor analysis) was used to reduce the number of

w(2)

variables per factor and the variable "complexity and so make

interpretation easier.
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(.06)

VARIABLE CORRELATIONS
.14
9= (-}l) 4"
1 | TASK ORIENTATION -.06 ] .39
+ more task orientated (-31) P'Oo)
3" -.03 5
(.40)
.00
+ -
3 (.49) 5
B : 1 -.07
2 | SOCIAL ORIENTATION 271 1 728) | .20
+ more socially orientated (.01) (.04)
+ -
4 11 6
- (:18)
.01
l+ (.47) 4"
- 05 .13
3 INTER-DEPARTMENT ORIENTATION
.02 (.33 .13) 17
+ more inter-department oriented - *
(.45) (.09)
3" 11 57
(.17)
-.09 +
1 (.23) 4
. , =12 -.01
4| BUREAUCRATIC ORIENTATION 13 | (15 748) 19
'+ more bureaucratic (.13) (.05)
- -.10 =
3 (-20) °
+ -
3
5 SEARCH ORIENTATION .40 -.29
. (.00) (.01)
+ more seaxrch orlentated
5t .19 +

Table 13.1 Correlations between orientation indicators




- 144 -~

A representative, factor analysis is shown at Table 13.2 and the McQuitltty's

Linkage Analaysis at Table 13.3. The figures in Table 13.2 are the

factor loédings of each variable and the figures in Table 13.3 are :the

raw correlations between the items.

! ORIENTATION

| FACTOR No, | CONSTITUENTS (see Appendix 2)
! : TITLE
FACTOR TAS 4 TAS 5 TASK
.70 .59
' ER-DEPARTMENT
FACTOR . BUR 6 INT 3 . 7AS 5 INTER‘DLLAQTI N
' ' -.74 -.56 -.50 FORMALITY
FACTOR SE 6 SE 7 INT 1 _
-.55 .55 .45 SEARCH (PRIOR)'
FACTOR INT 5 - . -
.59 .
FACTOR BUR 3 Soc 4 SELF-ESTRANGEMENT
.49 .73 )
FACTOR SE 5 . SE 3 SEARCH (DECISION-
.67 55 MAKING)
FACTOR TAS 2 , ' -
-.47
FACTOR soc 6 _
.68

Table 13.2 Representative factor analysis of orientation items

Inter-factor correlation above l0.25|: None

Items used: see Appendix 2

Method:

(see
Nie et
al,1975
for
details)

Factor extraction: Principal factoring with iteration: PA 2
Rotation: oblique: ROTATE = OBLIQUE
Pairwise deletion of missing data: option 2

Correlation permitted between terminal factors: high:
' r=0.4

Factor loading required for inclusion = IO.45[

NB: For "shorthand" details see Appendix 2
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. 40
FACTOR 1 SE. 5 —T————= SE 3
-
BUR 4 INT & |
.21 .25 TAS 3
A4
soc 3 TAS 2 BUR 3 ‘A/
FACTOR 2 .25
: <27 g .30
S0C 4K INT 4
.31 | l
.24 BUR 1
v .39 T
TAS 4 &=—=——==7ag 5% .34
S0OC 6
FACTOR 3 —.251 '
. ‘_3 .
BUR 6 ;:;;Q::iINT 3 . -
INT 1 -
FACTOR 4 ‘ : _ 1.25
-.29,
SE- 6 ;:"_“zSE. 7 .-

7

Table 13.3 McQuitty's Linkage Analysis of orientation items

Variables as at Appendix 2.
: AN

It will be noticed that thergeneial level of adequacy of operationalisation -

is not very good - Table 13.1 shows that there are no correlations between
items supposedly measuring the sam=s variable that are greater than 0.4,

and less than a third (9 out of 30) of the expected correlations reach a

5% significance level. Because of this the general strategy adopted was

to retain in the subsequent analysis bcth the factors that did emerge and

any single items that Seemed conceptually worthy of retention.

For clarity of presentation, however, the discussion in the next three
chapters is focussed on the factors and those items that proved
important either in this part ov in %tiie causal models in the communications
section. The remaining single items are referred to in passing wherc

appropriate. r

AL
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1. Task Orientation

From Tables 13.1 to 13.3 we have reasonable grounds for using items 4

and 5 as an adequate measure of taskvorientation.

2. Social Orientation

From the correlation matrix it seems that items SOC 3 and SOC 4 could be
_combined in a social orientation scale, although their intercorrelation,
at 0.27, is not part;cularly high. It should also be noted that thé two
items do not appear as a factor in the cluster analyses because item SOC 4
has a higher correlation:(0.3o sig. at 1%) with item BUR 3. This

correlation is- discussed further at section 4 below.

Items SOC 5 and SOC 6 also correlated slightly together (0.20) - but notv
with SOC 3 or SOC 4 - and it appears that the four items used to tap this
orientation were in fact measuring two different dimensions.  Items 5 and 6
refer to the importance of "people—maﬁagement" in the respondents job, and
items 3 and 4 refer to his attitude'towafd developing "social" relationships

with the people encountered at work.

Social orientation as we defined it in Chapter 2 refers to this latter
attitude towards the importaﬁce of social aspects of relationships rather
than whether people-management is important in a job, and a factor containing

items SOC 3 and SOC4 was retained to represent this dimension.

LY

3. Inter-department orientation

_The items supposedly tapping this dimension did not correlate together

at all. It should be noted, however, that each of the four items broached
a different aspect of inter-department relationships, and thé lack of
correlation shows that the supervisors do not have any uni-dimensional

approach to these relationships.

Chapter 2 showed that our main interest in this orientation was in
investigating the relative importance to supervisors of their own sub-
environment goals as against overall organisation goals. INT 1 obviously
has high face validity in this respect, appeared to work satisfactorily
in the intgrview, and was retained as a potentially interesting item in

its own right.
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INT 4 was inappropriately worded for the engineering supervisors and
INT 5 was not central to our conceptualisation; both were dropped from

the main analeis.
INT 3 correlated well (r = 0.34 sig. at <1%) with an item from the

'Bureaucratic Orientation' scale that was concerned with inter-department

relationships, and 1s considered in the next section.

4, Bureaucratic Orientation R

This orientation was not operationalised satisfactorily although two

redeeming features can be noted.

Firstly, BUR 6 correlated satisfactorily withFINT 3 (xr = 0.34 siqg. qt <1%)
and these two items were combined into a scale. Both items refer to a
supervisors orientation toward the amount of formality desirable in inter-
department relationships and this new scale was termed 'inter-department.

formality' orientation.

Secondly, BUR 3 correlated with soc 4 (r = 6.30 sig. at 1%) and both these
items refer to supervisors attitudes toward the desirability of 'persoral

involvement'! in work. This dimension is more usually termed self-estrangement

and although it is not directly related to the original orientation
dimensions that were developed in Chapter 3, it was retained because previcus
research has shown some strong links between technolcgical factors and this

aspect of alienation (see, eg, Blauner, 1964).
Of the two remaining items BUR 4 was rejected as having poor face validity

for a mass production plant but BUR 1 was retainad because it seemed

)
central to the original conceptuAalisation of this orientation -~ see Chapter 3.

5., Search Orientation

This dimension was operationalised satisfactorily, in that two of the
indicators correlated quite highly (SE 5 - SE 3 correlation was 0.40 sig. at
<0.1%) and figured.prominently in the cluster analyses. The total set of
four indicators split into two sub-scales, however, these scales being only

. moderacely correlated (r = 0.20).
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The fact that a single scgle did not emerge from the indicators is
probably attributable to the fact that slightly different aspects of
search oyientation were described by each of the items used and in fact
the pair of items numbered 6 and 7 emphasise the aspect of searching for
information and opinions before decision-making whereas the pair numbered
3 and_B place more emphasis oﬁ the actvual process of decision making
itself. The distinction is somewhat arbitrary, but does in fact prove
useful later in the analysis and both scales were used.

- * * * *
The details 6f the factors fetained and the items constituting them are
~giving at Appendix 2 As with the task factors several different methods
of weighting the individual items were tried and again the dntercorrelation
between the different methods was so high (it varied from 0.93 to 0.99) that

straightforward additlion of standardised items was used.

Because the factors that emerged were all two-item factors there was little
point in calculating intricate validity and reliability statistics. Internal
qonsistency and discriminant validity statistics for each factor are shown
at Appendix 6 but in geﬁeral the sfraightforward correlation between the
two items of any factor is the clearest cuide to its validity. Inter-factor
correlationshare discussed in the next chapter when the orientations to

“work exhibited at different departments and status levels are considered.

The composites used in the remainder of the analysis include those cases
vhere one or more 'neutral! responses'had been marked. The inter-item
correlations and internal consistency were slightly higher for evexry
composite when thesg cases were ignored but the correlations were in general
based on about ten fewer cases (65 instead of 75) and it was decided to
continue with the maximum possible number of cases rather than a slightly
more reliable but smaller set. '
Having qonsidered in detail the operationalisation of tﬁose orientations
that were measured by the multiple-indicator technique, we can go on to
consider the picture that thesé and the other oiientation variables give

of the orientations to work held by supervisors in the plant. This is done
in Chapter 14, & in Chapter 15 we exXamine fhe influence of task characteristics

on these orientations.
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CHAPTER 14

SUPERVISORS' ORIENTATIONS TO WORK

In this chapter we consider the orientations that were exhibited by the
supervisors, described in terms of fhe factors that were derived in the

last chapter. As a statistic the 'average"orientation to work, obtained
by averaging the orientations shown by a group of supervisors, is rather
bald and difficult to interpret but it does enable us to build up a picture
of the attltudes and evaluations held by the superv1sors in the plant,
espe01ally where significant differences over departmentrtype or status

level and clusters of attitudes can also be reported.
We also consider in this chapter supervisors' attitudes towards the various

media used in organisational communication and the evaluations. of the

social structure of the organisation.

1. Task Orientation

The scale that was formed to measure this orientation compricsed items 4

and 5 (see Appendix 2).

The average responses to items 4 and 5, at 2.1 and 2.5 show that
maintaining job efficiency is a central concern +o the majority
of supervisors questioned. This ‘is equally true for all status

levels and deépartments.

From the correlations this scale exhibited with the other orientations it
seems that those supervisors who particularly emphasise the importance

of task accomplishmént tend also to wvalue the

(1)

extension of the formalisation of responsibilitiés wherever possible and

. . . . 2

see a major part of their job as ensuring that they themselves( ) and other
. 3 ' : . .

superVLsors( ) fulfill their defined organisational obligations. In other

words the clustering of attitudes shows that efficiency is

especially important to these supervisors and as far as car production is
concerned they believe this involves formalisation and a control system
ensuring that formal obligations are adhered to. These iesponses are
reminisceni of Weber's notion of beaucracy (Weber, 1947) and this

interpretation is enchanced by the fact that supervisors with these views
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also feel that relationships between supexrvisors and their subordinates

(4) -

should not be too “personal".

This latter finding gives some support to the suggestion that a"task‘
orientation to work and a 'social' orientation to work are inversely
related, but the correlation is not strong enough (see 4f to indicate
that they form different ends of a single continuum. It implies that a
uni—dimendiona; approach to measurement of these orientations is probably
inappropriate (see Chapter 3). This view is supported.when causal models

of these orientations are considered in the next chapter.

2. Social Orientation

This scale was derived from itéms soc 3 and.SOC 4. The supervisors studied
wére‘evenly divided on the importance they attached to the.social aspects
of their work relationships. About forty percent of theﬁ agreed thdt it
was "best for everyone if supervisors aren't too friendly with operators™

" and that "business and pleasure shouldn't be mixed"; a similar percentage
disagreed. This orientation toward work relationships did not wvary from

department to department or status to status.

As was mentioned in the last section, supervisors with a more personal
orientation toward relationships at work tended to score lower on the
'task-accomplishment' factor; the orientation was not, howevexr, associated

"with any of the other orientations to work examined in this reseaxch.

3. Iﬁterdeg§;tment Orientation

Tt will be remembered from the previoué chapter.that one of the items
designed to measure this orientation was included in the 'interdepartmental
formality' factor (discussed in the ﬁext section) but that a single item
(INT 1) was retained as an indicator of the relative importance a supervisor

attached to his own departments goals as compared with overall plant goals.

There was a distinct difference between production departments and the
peripheral (sexrvice and engineering) departments on this question, with
the evidence pointing +to production " department members - emphasising
theif ovn department goals (mean = 2.7) and peripheral department members

emphasising overall plant goals (mean = 3.6 for both service and engineering, )
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This is obviously related to the findings in the task chapters where

it was found that peripheral departments experienced more "uncertainty"

in their tasks; they will need to consider overall plant gdals in
evaluating alternative solutions to novel situations, and this is '
discussed more fully at Chapter 15.

‘It should also be noﬁed, however, that alﬁhqugh the difference between
production and peripheral deﬁartments is clear and significant, the
meanévshow that there is by no means unequivocai adherence to departmental
goals on the part of production supervisors or to plant goals on the part

of peripheral aepartment Supervisorc.

As this item considered the relative importance superﬁisors attached to
departmental and overall planﬁ goals, it is also intergésting that there
is no variation in response to this item between supervisors at different
status levels. This reinforces another argumen£ suggested earlier that
for the groups investigated in this research departmental differences
were generally much more significant than status differences and power
was fairly centralised in the plant. There are only eight posts above
the group we studied (Chapter 5) .and at some level managerial integrative
roles must start to play'a part. The fact that they had not done so even
in the top group we looked at emphasises this centalisation of managerial

responsibility.

As far as correlations with other'ofientations are concerﬁed, the only
significant correlation that this item had was with the search orientation
item that emphasised the felt importance of iooking for information and
others' opinions before making decisions(s). This co-variation is fairly
self-explanatory;  supervisors who need to ponsider‘overall-plant goals
are obviously likely to need mcre and more comprehensive information
before making decisions - especially on current managerial priorities

(see Frank, 1964) - than supervisors who predominantly consider their own

department goals.

o g AT A YR o< o

a3 et
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4, Bureaucratic Orientation

In Chapter 13 it was shown that an 'interdepartmental formality' scale
could bé constructed from items BUR 6 and INT 3. Before we examine

this, however, we can very briefly consider item BUR 1 which was retained
as its face validity and centrality to our original conception of
'bureancratic orientation' seemed to merit its retention. Supervisors;
answers to this item showed that they tended to agrée that the wider the
extension of formal procedures the better (mean = 2.4) and there were

no significant variation over status-level or type of department in answer
to this question. We have already seen that this item correlated highly
with the 'task orientation' scale (showing that those supervisors.who were
especially interested in task accomplishment thought it was appropriate

to extend formal procedures wherever possible) and ﬁhis was the only

significant correlation it exhibited with the other orientations to work.

Supervisors' responses to the items that form the 'interdepartment formality'
scale (see Appendix 2) show that the 'typical' supervisor felt that although
departmental responsibilities were in general a matter for the supervisors
concerned (mean INT 3 = 2.6), communication along informal channels

between departments was acceptable (mean BURG = 3.6). In a way this

latter finding is only to recognise the reality of the shop-floor situation,
as supervisors at all levels frequently have to communicate along informal
lines in order to get their jobs done within the time constraints they face,

.as we chall see later.

Rather swurprisingly there was no significant difference shown in thisg
orientation between members of different departments (this is discussed
at Chapter 15), but there was a significant difference between
superintendents - the highest status level in our sample - and the other
supervisors, with the top status level shdwing a more flexible attitude
to interdepartmental relationships. This difference was particularly
aéute for item INT 3, where the first two status levels agreed thet
supervisor's responsibilities were generally their own concern (mean INT 3
levels 1 and 2 = 2.4) whereas superintendents indicated that they thought
supervisors should take a mdre.positively "interfering" stance to other
supervisors' responsibilities. As we shall see when the causal model of
this variable is considered this is to some extent a position that is a
direct consequence of the superintendent's task and power situation.

When a shop floor situation gets particularly critical - an imminent
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shortage of materials at one point of the production process, for instance -
it is.likely that superintendents from relevant departments will be called
in asv'trouble shooters'. They generally will have not only‘the knowledge
to solve the problem'but the power to authorise unconventional actions to
remedy the situation; but these actions may often involve superintendents

in a discussion of the jobs, priorities and responsibilities of othex
supervisors to evaluate the most appropriate course of action, and this.wiil

encouragé them to develop an orientaticn to interdepartmentél relationships .
that allows for this discussion. of responsibilities.

)

It is also true ﬁhat'superintendents in the‘plant studied are the top level
_supervisors and it . is to be expected that they take the stance that theirx
Eob partially involves taking an active interest'towafd and involvement in
the responsibilities of the supervisors beneath them. As the top supervisory
~group they could thusAbe expected to iilustrate the moxe interventionist
orientation toward other supervisors responsibilities whereas the lowexr

level supervisors would ses an interventionist orientation as meaning that

-their 5obs could be arbitrarily governed by supervisors more powerful than
themselves and would thus be more likely to emphasise the sacrosanctness of

supervisors individually defined authority and responsibilities.

As far as correlations with other attitudes are concerned it was shown in
: thé task orientation section that the moxe burxeaucratic orxientations to
work are associated with a more uneguivocal emphasis on the importance of
task efficiency(G) and with the viev of an oxganisation as a rational

(7)

~production machine with well defined obligations .

5. Search Orientation

As we mentioned in the operationalisation chapter, two distinct scales
were retained from the items used to measure search orientation - ona
concerned with s supervisor's attitude toward the value of searching fox
information and opinions prior to decision making, and the othexr concerned

with whether he thought collective decision meking was a useful activity.

Responses to the informatién‘gathering scale (see Appendix 2} indicate that
93% of the supervisors thought that it was worth a slight delay in making a
decision to ensure that all the available information was collected and

considered and a majority (65%) said that they would also get other people's

opinions if necessary before they took a decision.
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This high value attached to information was the case for members of all
departments and status levels and has to be considered against the shop
floor situation in which there is often great time pressure on decisions.
There was in fact a slight relationship between the time orientation (see
below) a supervisor had and both his orientation to search for information

(8)

prior to decision making

(9)

making process with those superwviscrs who were more under pressure

and tc .consulting others in the decision

from immediate demands tending to stress less thé importance of searching
activity. .

)
Supervisors who emphasised the value of looking for all the available
information and opinions befoie taking decisions tended to consider plant
'goals in preference to their own departmental goals when there was a
conflict between the two(lo) and the causal models shown later in this
chapter indicate that this relationship is partiy causal (ie, consideratibn
of plant goals necessitates collecting mcre information than if just
departmental goals were considered) ana partly spurious (in that the same
task variable - the novelty of task relationships with other departments -

is associated with both orientations and could be said to be a partial

cause of them and their correlation).

The second scale,concerned a supervisor's opinions on whether important
decisions were bést made by discussion or by an individual amassing data

from separate sources and then making the decision himself. The responses
showed that the majority (51%) of supervisors felt discussion of important
work problems with other supervisors to be valuable and showed only a

' small -minority (12%) preferring to sort important problems out entirely by
themselves. There was, however, a signficant variation between departments
on this scale(ll) with engineers being most favourable to decision making
by discussion. As the causal model of this orientation shows (see Chapter 15)
this is probably because their decisions are of greater longer term

consaquence and because they have more time available to them in their

decision. making.

This orientation toward collective decision making was not associated with

any of the other orientations to work.



6. Self-Estrangenent

This scale is comprised of two items (BUﬁ 3 and SOC 4 - see Appendix 2)
that were intended to measure distinct orientations but correlate gquite
highly (.30 sig. at 0.5%) and hang together quite well.conceptually
around the desirability of involvement of one's "persocn" in one's role

performance,. or what has been called self-estrangement (see eg, Rlauner,1964).

The scale has item SOC 4 in common with the social orientation scale
described earlier. We noted there that nearly half the supervisors (43%)
felt that business and pleasure should not be mixed and although this item
correlates well with item BUR 3 the answers. given are, superficially,
different as 66% of the supervisors disagree (or strongly disagree) with
the statement "It's not a good idea to get "personally involved" in your
"job" and only 21% agreed with it. This difference could
partly reflect the argument that asking general questions about whether
people are satisfied in their jobs is unlikely to produce negative ’
responses unless the respondents are actively involved in trying tc leave
the-job. For there is an implied negative self-evaluation in saying that
overall a job is unsatisfactory and yet remaining in it. Thﬁs_an overall’
guestion about -the desirability of personal involvement in a job may tend
to produce a positive bias in the results when compared with .inquiries
-about more specific aspects of peréonal involvement like mixing business
with pleasure at work.

(12)

However, the fact that the answers for BUR 3 vary between stalus levels
~gives one indication of why there could well be a real difference underlying
the difference in averages between the two items. The average response

of the members of different status levels - Level 1 = 3.3, Level 2 = 3.85,
Level 3 = 4.0 - show that foremen are only slightly more favourable than
"Tneutral' about overall 'personal involvement' in the job whereas
superintendents clearly think personal involvement is a good thing. It

seems quite plausible that supervisors' attitudes to 'mixing business and
pleasure at workf_should remain constant as they rise in the hierarchy but
that their overall attitute to personal invelvement in the jopo should

change as their auﬁhority increases. Increased status brings ite own rewards
and this could well lead to superintendents'being lessrself~estranged than

lowexr level supervisors.

The self-estrangement factor was not correlated with any of the other

orientations to woxk.
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7. Time Orientation

The method of operationalisatioh of this variable was very similar to

that involved in feedback time (see Appendix 2). The responses to the
guestion showed a huge variation between departments with.engineers being-
concerned with significantly longer tima period than production‘suchvisors,

(13)

with service supervisors falling between these two extremes.

It is interesting to note that in Lawrence & Lorsch's also this
orientation was the clearest differentiator between departments (Lawrence
& Lorsch, 1967(a)(b)), Yet again we note from the correlations that
variations bétween departments is much greater than inter-status variation,
reinforcing the notion that.the planning activities and'power reside away
from the shop floor with the top managers and specialist departments. The
detailed distribution of the responses to the time orientation question
illustrate this vividly as far as the departments are concerned, as seen

at Figure l4.1l overleaf.

The figure shows that a third of the engineer's time is spent Qn‘work
involving planning for more than a month ahead and the same percentage
for day to day activities. The corresponding figures for production
departments are 7% and 79% and for service departments 6% and 68%, and
although the service departments lie between production and engineering,
as far as time orientation is concerned they are definitely nearer the

former.

The correlations with the other orientation scales show that time
orientation is only correlated with the two search orientation scales as

was discussed above.

It will be remembered that in addition to the main work orientations we
also measured (a) a small set of orientations to organisational media,
and (b) supervisors' evaluations of the organisation in terms of lay notions

of bureaucracy and democracy. These are considerad in sections 8 & 0.
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Figure 14.1 Supervisors' time orientations

8. Attitudes towards communications media

As we mentioned in Chapter 4 supervisors were asked about their overall
preferences amongst the three main organisational communications media -

the written word, face to face communication, and the telephone - and

their preferences in terms of reliability and speed. The responses show
that face to face interaction was by far the most popular with 45% <f the
supervisors expressing a preference for this mode of interaction. (See Table

14.1).

% age supervisors
None , 24%
Media preference: Face to face 45%
Telephone 21%
(N = 74) Writing ' 10%

Table 14.1 Media preferences — overall like
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This result was mirxored when supervisors were asked about their media overall

dislikes (see Table 14.2)

% age supervisors

None 51%
Media dislike Face to face 1%
Telephone 16%

(N = 74) Writing | . 31%

Table 14.2 Media preferences - overall dislike

As fér ac speed and feliébility are concerped %heixﬂephone was widely
regarded as the quickest of the three (by 66% of the supervisors) and
face to face interaction as the most reliable (by 69%). As far as these
dimensions are conce}ned, then, the supervisors regarded the telephone

as very quick but unreliable, the written word as very slow and moderately

reliable, and face to face interaction as fairly quick and most reliable.

There was no variation of media preference, either overall or in terms

of speed or reliability, over either status level or department.

9. Evaluations of the organisation's social structure

In the theoretical section of this thesis it was noted that superviscrs'

" evaluation of the general social structure of the plant might well prove
important intervening variables between task preésures to communicate in

a certain manner and actual communications behaviour and that the aspects
of overall organisation social structure that were considered in this
research were those of bureaucracy and democracy. It should be remembered
‘that in both cases the terms were used in the way they are commonly
employed in organisational life - bureaucracy to be synonymous with 'red
tape' and democracy to refer to the amount of 'say' ah individual has

over the decisions that affect him and his work - and do not necessarily

correspond to the use of the terms ordinarily made by social scientisfs.

(a) Bureaucracy

The items asked of the supervi.sors about the extent of buveaucracy

in the organisation are shown at Appendix 2 and the responses indicate
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that the organisation, althdugh extremely large is not perceived by

the supervisors to be very bureaucratic.

The responses also indicate that the bureaucraCy-tha£ is perceived is more
a result of anonymity than of unnecessary procedure following because
while 57% of the supervisors agreed that the organisation treated

its employees as faceless numbers rather than people, less than a

third (30%) said there was a lot of red tape at the organiéation,

and nearly two thirds (59%) said that pedple would usually step

round official procedures where necessary.

There was no variation between departments or status levels on these
questions, and items BUROC 3 and BUROC 1 were combined to form a

scale of perceived bureaucracy (they correlated 0.31 sig. at <1%).

When.we consilier the relationship between supervisors' evaluations

.0of the bureaucratic nature of the éxganisation and their orientations
toward their jobs we find, as we might expect, that those supervisors
who see the organisation as unbureaucratic tend to be those who are
more strongly task oriented. They do not think there is too much
emphasis on production(l4), they agree that producing more cars is
better for everyone(ls) and they agree that job efficiency should

be a supervisor's number one priority(l6). They also tend to think

(17)

that their jobs are concerned with machines rather than pecple -
i

Answers to the bureaucracy questions were also highly related to

18
answers on the 'democracy' scale (considered in the next section)( )
with those supervisors who thought that the organisation was

bureaucratic also evaluating the organisatcion as undemocratic.

This clustering of attitudes indicates that supervisors have.some
fairly general attitudes towards mass production as a system of
production. One the one hand there is the supervisor who is concerned
primarily with task accomplishment and efficiency and who favours

the Weberian type of ‘rational’ productioﬁ system, with its
"bureaucratic' oxganisational implications , that is epitomised in
mass production; and on the other hand there is the supervisor who
places importance on other aspects of wofk besides or in addition

to straightforward task efficiency andAmay be critical of the
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social structure of mass production. It is shown in the next
chapter that the conflicts that a supervisor experiences between
the demands of his job and the control system he has to work under
crucially effect his evaluation of mass production, with these
supervisors whose jobs involve the exercise of some discretion

feeling that the control system is too monolithic and inflexible.

Democracy

The items used to investigate supervisor.s evaluations of the degree
of 'democracy' in thg organisation are shown at Appendix 2 and the
responses indicate that the organisation studied was critically
evaluated by the supervisors from this point of &iew - 71% of them
felt that decisions were frequently made without consulting those
affected by the decisons. 46% felt they had little opportunity to
give their views to top management in the organisation. 69% felt
that supervisors were not given enough say in the major decision
making. All the items correlated sufficiently highly that a scale

was constructed from them(lg).A

The most interesting point to note about the scale is that ﬁhere

was no variation over status level - even the top level

supervisors felt for instance, they had insufficient opportunity

to talk to top management in the plant and again this illns*rates the
surprisingly powerless position of this group and the relalive
centralisation of power in the plant away from the shop floor to a
group of eight managers. The technology plays an important role

in this situation, as some authors have noted (see Blau, 1968;
Perrow, 1972; Pugh & Hickson, 1968), and responses to this question
indicate that not only are shop floor sup-zrvisors relatively

powerless - in that they have a definite supervisory rather than

managerial role, as we have shown throughout this thesis - but also that

they feel the power that resides in the apparently impersonal
indirect control systems associated with mass production in that
they recognise that the technology: | .

"places much controlling influence over operatiors iivo the
hands of the top executives whose decisions determine the
overall set up of the automated facilities . . . thereby
obviating the need for much direct supervision" (Blau,1968)
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We also see a weaker reflection of’the‘global evaluative scheme
mentioned in the last section with those supervisors who think
that the organisation is undemocratic also tending to think that
it is too bureaucratic(zo) and that too much emphasis

1)

is placed on the need to increase productionf

Before we move on to investigate the influence of task characteristics
on orientations to work it will be helpful to summarise the most interesting

findings of this chapter. . :

The task orientation scale provided two interesting results. Firstly

it was found that although the task orientation scale and the social
orientation scale were inversely related, showing supervisors who are most
concerned with task accomplishment to be less concerned with developing
social relationships at work, the correlation between the two scales was
not sufficiently hidh that these two orientations to work could be
regarded as opposite poles of a single leadership style continuum. It is
indicated that future research should use separate measuring instruments

for these two variables.

Secondly the task accomplishment scale was the centre of an interesting
cluster of attitudes that indicated that supervisors maintained some

fairly general attitudes towards mass production as a system of production.
Supervisors who were most éoncerned with stréightforward task efficiency
favoured a rational (in the Weberian sense) approach to the organisation

of production with .comprehensive lists of duties, obligations and procedures.
These supervisors tended not to think the organisation was bureaucratic

or undemocratic. On the other hand supervisors who were not so

single mindedly oxrientated to task efficiency were less

enthusiastic about extending formal control systems and felt. that they

‘already had too little influence over the organisation.

A second Iinteresting firiding - especially with reference to Lawrence & Lorsch's
work on differentiation - concerned the general lack of major variation
between members of the different departments in their orientations to work.
Like Lawrence & Lorsch we found that a supervisor's time orientation- varied
hugely Acpending on the department of which he was 2 member and, as in

their research, this orientation was by far the biggest differentiator

between departments (Lawrence & Lorsch,967(a)(b)). Predictably, engineers
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were concerned with time periods further in the future than supervisors
on the production line,who were principally concerned with hour to hour

and day to day decisions.

It was also found in this research that there was some difference between
departments in the sub-environments with which fhey were most.concerned,
with supervisors in the production core being single mindedly ccncerxrned

with production, while the supervisors away from the production core

feported a concern for more general organisational goals. It was pointed
out that this was entirely consistent with the findings in the "Task" section
where it was discovered that supervisors away from the production core often

had to consider many different objectives when evaluating course of action.

Except for these two results, however, there wegre no other Ilarge
differences in orientation between members of different departments and,
although differentation scores were constructed for each orientation for
use in the causal models described in Chapter 17, it can alxeady be
anticipated that differentiation may not be as useful a concept in this
research as it proved for lLawrence & Lorsch. This lack of differentiation
between departments may have arisen because the departments used in this
research are all fairly close to the production process, whereas Lawrence
& Lorsch also investigated sales and research departments, buﬁ the causal
models at Chapter 17 also imply that the concept may not be as useful in

explaining organisational behaviour as they suggest.
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CHAPTER 15

CAUSAIL, MODELS OF ORIENTATIONS  TO WORK

The centralAidea of this chapter is to assess the usefulness of the
detailed task concepﬁs developed in Chapter 2 in explaining both the
attitudes to work described in the last section and their inter-
relationships, so that some assessment can be made of the possible
contribution of the task analysis framework toward an explanation of
industrial attitudes. It should be remembered, however, that the
orientations investigated in this research were a very specialised set
of task related orientations and are perhaps'more likely than other
industrial attitudes to be related to detailed task_féctors. If we find
that task characteristics are more or less unrelated to the orientations
examined in this research we would be very dubious about their usefulness

in explaining other industrial attitudes.

As was explained in Chapter 8, the general structure of the causal medels

considered here is:

Task
. » Characteristics
Organisational , | Orientations
pusition 4 to woxk

Figure 15.1 General structure of causal Models of orientations
to work ’

The causal arrow between organiéational position' and orientations indicates
that of course we allow for the direct effect of a supervisor's department
and status on his orientations to work, and this arrow will summarise

many indirect effects through variables not included in the research. For
instance, members of engineering departments may well exhibit some aspects
of “"professionalisation" in their orientations to work and we would expect
the effects of this to be included in the direct effect of location on
orientations as we collected no data on professionalisaticn and thus

cannot control for its effect in our models.
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The method of selecting the 'best' causal model of each orientation

to work waé also outlined at Chapter 8 and it should be borne in mind
that all the task factors and individual task items described in Part 3
were examined for possible inclusion in each causal model. This means
that if a task variable is not included‘in the best,éausal model of a
particular orientation to work then it can be regarded as having an

insignificant influence on that orientation.

ﬁhen we consider the adequacy of the causal models in explaining
orientations to work a major factor influencing 6ur assessment of the
usefulness of task variables will ko the percentage of the variance they
account for in the dependent variable. As was explained earlier, however,
paths in a causal model that are highly statistically significant may be
of little theoretical interest, and, conveisely, paths that appear statistic-
ally less important may be of far greater substantive significance. It is
thus important for us to consider the eéplanations of the models in the
context of other findings in this research and not to regard each model
simply in isolation. The conclusion at the end of this chapter draws
tpgether'some common strands that run through the models and ties them

in with the other findings described so far.

The causal models are now consideredin the same order 2s the orientations

and evaluations in the last section.

l. Task Orientation

This variable was included in the research because several authors had
reported a relationship between what was generally termed 'environmental
uncertainty' and a role occupants' emphasis on either task accomplishment ox
social relationships. This correlations had been reported both in an A
organisational setting (Lawrence & Lorsch,1967(a)(b)) and in a small aroup
work (Fiedler, 1960) although the variables were poorly defined and
operationalised and details of che relationship between the different

Jeadership styles were subject to some debate (see Blake & Mouton, 1964).

With the refined conceptualisation of the sources of organisational
uncertainty that were developed in Chapter 2 we hoped tc provide some
insight into the relationship between 'uncertainty' and these cricnZations.

Figure 15.2 shows the best(l) causal model that could be derived from the
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correlations between the task factors and the task accomplishment

orientation and it does indeed provide an insight into this relationship.

Type of __;;Q{L___} Overall task .39  |Task accomplishment
Department analysability i orientation v
[1] 2 [3]
R = 14%
3

Figure 15.2 Causal Model of task orientation scale

This model shows quite clearly that 'uncertainty' does influence the
emphasis a task performer will place on task efficiency and throws some
light on the way this process occurs in a mass—production organisation
where a fairly well articulated division 6f labour and the isolation of

a technical core are evident, We noted earlier that as we move away from
the technical core of our organisation so the ineviﬁable conflicts that
exist between the major organisational objectives become real conflicts for
role occupants in the more peripheral departments. It is as we move away
from the production departments thét the majoxr operational goals of the
organisation - cost,.quality and volume - come more obviously into conflict
and pose problems of a technical and political nature for decision makers
in these departments. This low degree of analysability is a major source

of uncertainty for them.

We also noted in the last chapter that this was dealt with tc some extent

by an internalisation, on the part of peripheral department members, of

what we called overall organisation goals - peripheral department members
reported a concern with overall plant goals as opposed to strictly
departmental goals. Now we would suggest at this stage that the concept of
commitment to "overall plant goals" ig, as far as peripheral department

. members are concerned, merely an idea that expresses the fact of their
organisational 1life, that it is impossible to be wholly committed to any
particular one of the three major operational organisational goals in quite
the same way that production departments are committed to production volume -
they need to develop a more pragmatic orientation toward task accomplishment.
So when these task performers whose jobs contain conflicting priorities are
faced with questionnaire-items about their commitment to particular
opefational goals - even fairly abstract'goals like effeciency -~ they will
tend to be more equivocal than ithose task performers for whom conflicting

priorities are not a real problem.
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To give this finding more general expression, £hen‘we have some evidence
mﬂWMmuMQQMWGMW$fmmmammmm,mmﬂﬁwhj%ddMﬁmn
that task accomplishment along any specific dimension will be relatively less
emphasised than by performexrs of those jobs where priorities are clear,
unambiguous and do not conflict.  In this research, however, the relationship
between type of department and analfsability, and the relationship between
analysability and task orientation, were not strong enough that a large
variation in task orientation was produced from department to department in

the organisation.

2. Social Orientation

It was noted in Chapter 14 that a supervisors éttitude toward the importance
of maintaining social relationships at work was inversely related to his task
accomplishment orientation, but not sufficiently strongly to support the view
that the two orientations formed opposite ends of a single dimension. This
argument is further supported when it is noted that there were no significant
correlations between®task variables and the 'social orientation’ to work
relationships.  Figureé 15.3 shows that a supervisor’s age was the only variable
examined in this research withvwhich it had a significant correlation. It
seems unlikely that task orientation and sccial orientation are opposite poles
of a continuum when task orientation is so strongly influenced by task
‘uncertainty' and ‘social orientation' is unrelated to task variables; this
finding indicates tnat future research should consider these dimensions

separately.

-3
Age 3 | Social orientation

(1] | . [2] R2 = 5%

Figure 15.3 Causal model of ‘social orientation'

As far as the model at Figure 15.3 is concerned the model indicates a weak
relationship showing younger supervisors to be more interested in the

social aspects of their relationships at work.

3. Interdepartment Orientation

In this section we consider supervisors' responses to the question that
asked whether, in a situation where they had to choose between the two,
they would be likely to commit themselves to plant goals or to their own

departmental goals. We have already noted that members of peripheral
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departments, who are more likely (o have to choose between alternative

solutions to novel situations, tend to report allegiance to more general

plant goals.

The best causal model derived from the correlations between this goal

orientation scale and the task variables is shown at Figure 15.4 and

illuminates considerably the processes by which different goal orientations

are bullt up inside and outside the technical core of the organisation.

Type of
Department

Relationship

"

Novelty 3]

Average 'my'
dependence
5

Priority
compatibility

[bargaining)

(4

L T

Amount of
Plant/
>' task 27 Department
Siiﬁuz:;ZE i Orientation
v [7]

departments
[6]

- 38

il
w
ul
o°

ﬁ%
2 -

Figure 15.4 Causal model of "plaut or department orientation"

The model shows basically that four factors encourage a concern with plant

rather than departmental goals.’

These are

départment away from the technical core,

(a) being in a peripheral

(b) having task relationships

that involve discussion rather than straightforward rule following,

(c) experiencing little bargaining in task relationships, and

.. older.

(d) being

If we take the task determinants of this orientation first we find that the

average degree of bargaining that a supervisor experiences in his

relationships with other departments has both a direct and indirect offect

on the "globality" of his goal orientation,

directions.

2gse effects being in oouposite

The direct link (path 4,7) shows that those supervisoxrs who

report more of a "common interest" in their relationships with other
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departments tend to report a cdncerh with overall.plant goals,:orr to .
present the other side of the coin, those supervisors who experience
priority conflict and bargaining in their relationships with other
departments tend to report an orientation toward their own department's
goals. In contrast to this the indirect link (path 4,6,7) between priority
compatibility and globality of orientation shows that supervisors who

find more compromise necessary in their relationships with other departments
tend to discuss their jobs more with these departments - rather than just
following set procedures - and this discussion generates a concern with

more global goals, In other words the existence.of conflicting objectives
between departments makes the supervisors in these departments concerned

- about their own departmental objectives, but the process of negotiating a
compromise -~ the discussion of tasks and prioxities with other supervisors -

encourages the supervisors to consider more global goals.

It was described in Chapter 11 how a supervisor's dependence on other
groups and the novelty of his task relationships also influenced his need
for discussion in task relationships (see page 131) and so Figure 15.4 shows
that the direct and indirect influences of task characteristics on goal

orientation are quite considerable.

Having said this, however, Figure 15.4 also shows us that there is a
significant part of the relationship between type of department and this
~goal orientation that is not illuminated by these task variables and - we
suggest that this internalisation of overall plant goals by peripheral
department members is simply explained in terms of their notions of thgir
own Jjobs as basicaliy a service to pfoduction rather than simply as aﬁ

end in themselves.

Finally, a very large correlation Letween age and globality of orientation
is evident at Figure 15.4 with younger employees being more concexrned
with departmental goals. Although we have no data to su?port the idea we
'suggest that young supervisors will be keener for promotion and promotion
prospects will be enhanced by good performance within a department.
Younger supervision will thus be keener on appearing competent -in their
local activities rather than in nécéssariLy contributing to overall plant
objectives where the visibility of their contributicn might well be more
opaque, and their contribution may anyway be the subject of some

resentment by older supervision and managers. As Dalton (1950) found, it
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may well be in a young supervisor's promotion interests to contain his

good performanée within acceptable intra-department bounds because of the

pbssibility of age conflict with other older éupervisofs in other departments.

Overall, 39% of the variance in this orientation is explained by the model.

4., Bureaucratic Orientation

Under this heading we consider the 'interdepartment formality' factor and
the single item BUR 1 that was concerned with supervisor's attitudes to

the extencion of formal procedures.

The first causal model, shown below at Figure 15.5 shows the task -

determinants of the interdepartment formality orientation.

Status 23 Frequency of
ﬁ? — - | sequencing
. decisions -.23
-’06' : !3 > Interdepartment
formality
Type of Average orientation
- -.23 =
Department ——-—Lél——%> relationship —_—— E;_
E? novelty
|4
RZ = 143
5

Figure 15.5 Causal model of "interdepartmental formality  oricntation

In this particular case, the task analysis approach would suggest that if
task performers more frequently encounter situatiéns in their relaticnships
with other departments not covered by existing role prescriptions - a high
task novelty - in our terms -~ then they would tend to develcp a more
flexible approach to these relationships to enable them to cope with the
novel situations as they arise. This is‘exactly what was found although

it must be noted that the path coefficients are low, and this is especially
noticeable when it‘is considered that in a way the relationship hetween
novelty and organisation structure is the central idea of the task analysis
 school. Admittedly there is piobably less variation in uncertainty between
the departments in this plant than there is in mbst task analysis studies,

but nevertheless the "demand" for interdepartméntal flexibility illustrated
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by the supervisors in this research actually seems to depend only to a
limited extent on task factors. The causal mechanism from environmental
uncertainty through task performers' needs to organisation structure can

thus only be partially supported by this research finding.

Another possible explanation of the unexpectedly low relationship between

the novelty of a supexvisox's tasks and his preference for more infermal
intexdepartment relationshipé lies in the nature of the intexdepaxtment
relationships in this organisation. It was noted earlier

that these relationships axe very clearly defined andbrulé out the poésibility
of extensive interdepartment bargaining. The Way that t0p'ménagement in

this organisation maintain the flexibility that is nécessary to cope with
novel and changing situations is through manipulation of the priorities of
woxk in the periphexal departments, and not by allowing flexibility in
interdepartment relationships,as we saw earlier. Thus it seems reascnable
that those supervisoxrs with more novel taéks - the engineeis'— would see

more flexible interxdepartment relationships as a source of unwelcome
additional pressure rather than as a relief. Further research could usefully
examine the idea that the more oxganic structure that is found to be
necessary within departments with morxe uncertain environments does not

necessarily extend to their relationships with other departments. It may

be essential to maintain the formality of inter-unit relationships, especially
when, as in this case, some of the units are involved in extremely xroutine

production,

- The othexr path in the model is relatively straightforward and shows that
higher status supexrvisors who are undexr some considexable time pressure

from having many important jobs to do at any given time also tend tc have

a more flexible orientation to intexdepartmental formalities. The
superintendent's xole as a 'trouvble-shooter' was mentioned in Chapter 14

and it scems consistent with this role and theix relatively strong authority
position that superxintendents should have less sympathy with interdepartment

formalities.

" The best causal model pf item BUR 1 (that asked supexrvisors whether they
favoured the extension of laid down procedures) is shown at Figure 15.6
and indiecates that those superviSOrsiwho repoxt having basically commen
interesis with the supervisors of other demartments - and they tend to be
production department supervisors - tend to favour the extension of formal

rules wherever possible.
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Type of ~.27 Priority compatibility —. 96 . S
departmenj_:_J }’(bargaining) A : .;_.__..'} D¢5(.uKa o
: S i formal rules.
ll ]——- | {see Apz 2) [3
5 )
2
R3 = 7%

Figure 15.6 Causal model of "attitude toward extension of formal rules"

Again this is consistent with the task analysis notion that formal
procedures are ﬁost appropriate for tasks that are routine and unproblematic
but again the low strength of the relationship between task 'uncertainty’
factors and a supervisor's desire for formal procedures is surprising. In
particular tésk novelty does not appear to influence a supervisor's
preference for formal procedures and it looks as though we would have to
consider the organisétion's research departments or a totally different

type of Organisationtwhere novel events were the rule rather than the
exception, before the extension of formal procedures was perceived as

dysfunctional.

5. Search Orientation

As the two search orientation. scales were derived specifically for this
research we have no empirically based reason for imagining them to relate
to our task variables in any particular way, although the causal models
that were generated from an exaﬁination of the inter-correlations of the

task and attitude variables suggest causal links that are quite explicable.

"Ag far as the first scale is concerned - the one about a supervisor's
pkeference for collecting information prior to making a decision - the best
.causal model is drawn at Figure 15.7, and shows that the novelty in a task
performer's relationships with other task performers strongly influences his
inclination to search for information and opinions before making a decislon;
if é supervisor frequently encounters new situations in those parts of his
joB ﬁhat involve others he will be more inclined to seek extra information.
This finding directly supports Merton's suggestion (Merten, 1940) in his
famous article on the "dysfunction" of bureaucracy that bureaucratic control
systems tend to encourage the use of "categorisation as a decisiou
technique" rather than search and thus the inclination to search for

alternatives would be reduced in what we now call routine task situations.
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Type of Average . Search for
Department ._hligL_; relationship *;_:EE____+ information/opinions
novelty orientdtion '
1 .
[1] [2 _ 3]

Figure 15.7 Causal model of "search for information/opinions orientation"

The second scale was concerned with the degree to which supervisors
considered the actual decision making process as a process that..should
involve other supervisors orvas a problem best handled by 6ne decision
maker. The best causal model, see Figure 15.8, shows feedback time to be
the task variable most highly related to this orientation with those task
performers with the longest beedback time preferring'discussions at the
decision-making stage(z). The influence of feedback time is probably two
fold: firstly, problems that have longer feedback times tend to have more
fundamental implication for the  organisation and

thus subervisors would be under more pressure to solicit othexs' views even
at the decision making stage; and secondly, supervisors whose tasks have

longer feedback times probably have more time for discussion.

Feedback tiﬁg_
2

.54
Type of 2
D tment .
epartmen - (28) )
.15 , R’ = o8
(.26) 5| Decision making

as discussion

3]

Figure 15.8 Causal model of "decision making as discussion"

There is also a weak direct link between the type of department a supervisor
belongs to and his preference for discussion. Because this path is directand
not indirect through any of our task variables it must be due to factors other
than those we have measured, and probably reflects the engineexs' view of
themselves as problem solvers and planners. As we have noted befcre; they
see themselves partly as having the jok of providing the diagnoses and

expert advice that are used to solve production problems and would see

- discussions as an important aspects of this role.
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The two models in this section are not very powerful or informative
although the first model does show a strong relationship between a
supervisor's task and his inclination to search for new alternatives and
thisAcouid have implications for an organisation's adaptability to

changing circumstances.

6. Self-estrangement

We noted in the last chapter that self-estrangement was closely related
to status and suggested that increased authority ‘at higher levels in the
hierarchy compensated for some of the alienating tendencies that are
consequent on mass production and its organisation. This is shown quite
clearly when the best causal model of self-estrangement is considered -

(3)

see Figure 15.9 .

Predictability

1]

Difficulty of
solving problems

E—“““ﬁ“_““‘*--_$ Self-estrangement

2 5]

- 31 -
Status level /’ﬂ,,;—”””ﬂ’ﬂ—'

E]

Age

R
]
N
~
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Figure 15.9 Causal model of self-estrangement

Just as we might expect from the literature on alienation, we find that
jobs that are predictable and easy and present no challenge to a task
performer lead to him isolating his 'self' from task performance. The
relatively trivial, mindless, boring jobs that abound in mass production
are not the kind of jobs that encourage involvement, as much previous
research has shown. As one reaches the top of this hierarchy, however, so

the positions of authority bring back some job involvement.

When status has been considered and controlled for, age also becomes an
important determinant of alientation, with oldexr employees at each status

level being relatively more alienated.
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This model is consistent with previous research on alienation -(see, eqg,
Blauner, 1964). It adds no new insights, but indicates that technological
variables are a significant, if fairly minor, determinant of self-

estrangement.

7. Time Orientation

We noted on page 156 that time orientation was, as Lawrence & Lorsch had
found, a great differentiator between departments, and it is interesting
that when we consider the best causal model of time orientation (see Figure
15.10) that the type of department a supervisor works in has a direct effect
on his time orientation in addition to the indirect effect caused by
peripheral departments having longer task feedback times. The path 2,3 in
the model supports Lawrence & Lorsch's finding that feedback time from the
environment strongly influenbes a supervisor's time orientation but the
path 1,3 indicates that there is also some reason other than the task factors
forx mémbers of different depaixtments having different time orientations.
This again probably reflects engineers' views of themselves as plannexs

and indicates that they hold this view of themselves beyond that warranted

by their actual activities as described by their feedback time responses.

Type of 54 Feedback
department || time
- [1] 2]

.39

Time
orientation

(3]

Figure 15.10 Causal model of time orientation

With 55% of the variance in the dependent variable 'explained'; this model
appears extremely powerful. It should be borne in mind, however, that the
explanation given of the direct path 1,3 is only tentative, although it is

consistent with arguments developed earlier in the thesis about engincers'

perceptions of their roles.
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8. Evaluvations of the organisation's social structure

It was noted in the last chapter that supervisor's evaluations of the
sécial structure of the organisation seemed to represent anrevaluative
‘scheme of a fairly general nature. Supervisors who.thouqht it was
bureaucratic also thought it was undemocratic and were less likely to be
unequivocally in favour of increasing production and job efficiencv; on
the other hand supervisors who thought job efficiency and production volume
'were‘centraliy impoxrtant tended to evaluate the social organisation of
work positively and we suggested that this set of responses, at least
partly, represented an evaluation of mass production as a system of
production rather than simply a comment on a supervisoxr's own particular
work situwation. We now show how this general evaluation of mass production
is in fact at least partiall§ derived from the supérvisér's particular
work situation within the organisation by showing the great influence that
a supervisor's task characteristics have on his evaluations of the

organisation's social structure.

(a) Bureaucracy

The task model of supervisor's evaluations of the amount of bureaucracy in the
organisation is given at Figure 1511 and shqws that task analysability - the

degree to which task performers have clear and unambiguous criteria for

coping with problems as they arise - is strongly related to supervisors'

evaluations of the amount of bureaucracy in the organisation. When

supervisors have clear job definitions and criteria for coping with

problems, they tend to report it as unbureaucratic; when a suvpervisor's

job confronts him with unanalysable situations and conflictinyg priorities,

however, he regards the 6£ganisation as impersonal and full of unnecessary

(4)

rule following.

Type of - 32 Task -.53 Evaluation of
department - analysabilifxﬂ——*—;————' bureaucracy

1] 2 [5

~

~

R%% = 25%

Figure 15.11 Causal médel of evaluation of bureaucracy in company

We snggest that the explanation of the high correlation between task
analysability and evaluations of bureaucracy lies with the lack of

congnizance that mass production and its social organisation +akes
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of the existence of insoluble conflicts between different organisational
priorities. Mass production is basically organised around a kind of
technical consensus that, above all else, production can and must
continue aﬁd the line can and must be kept going. It is not disputed in
the organisation of production that conflicts of a technical nature can
arise, but it is assumed that these conflicts are soluble, and soluble

in a way that will maintain production. This means that task performers
outside the technical core are continually faced with problems of selecting
a balance between conflicting priorities and yet confroﬁted by a system
of highly routinised production. The bureaucracy and the system of mass
production represent something that demands a solution and denies them

the unigueness of the situations they face.

This could be a partial explanation of Woodward's findings of increased
pressure and étress in the middle parts of her technological scale
(Woodward, 1965). For, to exaggerate the situation for clarify of argument,
in unit production the presence of conflicting criteria is accepted and
the flexible control system allows for it and in process production the
balance between different criteria is built into the machinery and is

thus not negotiable by supexrvisoxrs. But in mass production superviscrs

can be faced by two contradictory pulls. On the one hand, as we have

shown, real conflicts between criteria arise, but on the other hand the
control system continually strives to deny these deviant situations. It

is thus this contradiction between the real wo;ld and the woxld allowed

by the contrcl system that sets up some of the pressures'and stresssas

that Woodward found in mass production organisations and in the oxrganisation
we studied these conflicts were placed firmly on the shoulders of the

peripheral departments.

(b) . Democracy

The best causal model of supervisors' evaluations of the amount of
'democracy' in the organisation is given at Figure 15.12 and reflects a
similar pattern of reasoning to the bureaucracy model. Supervisors with
unanalysable and ambiguous jobs tend to feel relatively poWerless, and

the social structure is once again negatively evaluated. This situation

is tempered, however, by the fact that these superxvisors tend to be involved
in more_bargaining than other supervisors and this decreases the Jilelihood
of them reporting that they do not have enough 'say' in the organisational

decision making. In other worde, the tendency is for those supervisors with
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ambigqguous tasks to say they have too little influence over top

management but for this effect to be partially offset by .the control
(5)

"over the system that these supervisors can exert through bargaining.

Attribute task
analysability
1]

.44

Evaluation of

democracy
' l4

Average priority
compatibility/
bargaining 2

3
L4

~.46

Average relationship
role cun b._'c,wulf;,

) I.? Rzl_‘_ = 27%

[ 4

Figure 15.12 Causal model of evaluation of democracy in ccmpany

Conclusion

The causal models described in this chapter show that the characteristics of a
supervisor's task influence his attitudes toward his work situation in a
significantibut minoxr way. In general about 10% to 15% of the variance
encountered in supervisors' attitudes can be explained by differences in

their task characteristics.

Despite this relatively low amount of variance explained in the models, the
" explanations provided by the causal models are consistent with each othex
and with the previous findings in this research and can be used to suggest

fruitful avenues for future research.

We find firstly, for instance, that the conflicts that a supervisor encounters
in his task performanée will influence his orientation

and his general evaluation of the social structure of mass producticn.

Those supervisors who experience little conflict between their task objectives
and thus have easily analysable jobs tend to be straightforwardly

enthusiastic about productivity and efficiency and think that their

organisation is not too bureaucratic ox undemocratic and that the further
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extension of formal rules is desirable. On the other hand, supervisors
whose tasks are over-defined (Frank, 1959, 1964) and who continually need
to weigh up the relative importénce of conflicting priorities tend to
see more conflict in the organisatidn and to feel that they are confronted
with an anonymous, monolithic organisation, over which they have little
control. These feelings are mitigated to'some extent by the fact that
these 'uncertain' jobs are the ones that involve most inter—departmént
discussion and negotiation and this discussion to some extent relieves the

feeling that the organisation is bureaucratic and undemocratic.

It would be interesting for this relationship between the téchnical conflicts
in a supervisor's taskand his perceptions and evaluations of social conflict

in his organisation to be examined in more detail in future research.

A second interesting finding in this chapter concerned the lack of variation with
task factors of supervisors' desire for flexibility in inter-departmental
relationships. It might be expected from previous research that groups
that exist in a relatively novel, varied environment like the engineering
departments in this organisation would express a strong preference for
structural flexibility in all their relationships. This was not the case
and it was suggested that this organisation maintained flexibility by
over-defining the roles in peripheral departments but not by allowing
flexibility in inter-department relationships. This allowed the routine
production departments to be strongly buffered from the more non-routine
~activity that was undertaken in, and the responsibility of, the peripheral
departments. The preference for flexibility that is normally associated
with work in varied envirqnments can thus be selective. 1In this case, for
instance, these supervisors would probably have fouhdvthat more ambiguity
in inter-department relationships would have turned the choice between
“objectives that they have they have to make into a situation of high

“inter-departmental conflict.

Thirdly, it was stated as an assumption at the beginning of this chapter

that if our task variables were not'useful in explaining the limited
orientations that were considered in this research then we could not be
optimistic about their usefulness in explaining the more interestiing, more
~general, orientations that supervisors have to their work. The results in
this chapter show that although cnly a small percetange of the variation

in orientations was atfributable to task factors, yet it was the more general

orientations that were better explained by them. Thus a supervisor's
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degree of self-estrangement and his evaluations of the bureaucratic and
democratic nature of his organisation were all credibly explained by

task factors with these factors accounting for 14%, 25% and 27% respectively.
It thus appears that task factors can usefully be taken into account in

any analysis of the determinants of orientations to work, although they

fall short of providing a comprehensive explanation.

Fourthly it should be mentioned that a supervisor's time orientation, which
differentiated so effectively between members of different departments in
this research, was strongly influenced by the time it took him to retrieve

feedback from his sub-environment - as Lawrence & Lorsch found.

Finally, this chapter indiéateé that there is no single dimension of
technology that can be éaid to dwarf the others in importance. Many different
aspects of this organisation's technology were used in explaining

supervisors' orientations to work, although it is possible that the
analysability of a suUpervisors's task and the conflicts he encountered

between objectives”;ere the most important technological determinants of

the attitudes studied here. In general, though, a continued multi-
dimensional approach to the conceptualisation of organisational task is

indicated.
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PART FIVE

COMMUNTICATIONS RESULTS
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.This pért of the thesis has two main objectives. Firstly in
Cﬂapter 16 we seek to describe some aspects of the communications
activity that takes place in the organisation and to place this in
the context of other research that has been reported in the area of
organisational communication, and seccndiy in Chapter 17 we offer
some explanations of this activity and in the course of doing this
we assess the usefulness of the task analysis approach in these

explanations.
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CHAPTER 16

COMMUNICATIONS IN T HE PLANT

This chaptér describes supérvisors' communication activity. In it we

find that two distinct patterns of com@unication can be distinguished

- .on the one hand a pattern of long, discursive communications tending

to deal with non-routine matters and concerning time periods some way

in the future, and on the other a pattern of short, routine communications
dealing with the immediate present. In this chapter we describe the way

in which each of these types of communication pattern is found at different
parts of the organisation, with the short, routine communications predominant
on the production line and the longer non-routine communications becoming
more and more evident as we move away from the immediate impact of production.
Associated with these patterns of communication we find an increasing

variety of communication relationships as we move away from the production

line, and this is also described.

A consideration of these systematic variations in communications activity
sets the scene for the next chapter, whose central hypothesis is that these
variations can be explained as a consequence of the different task
characteristics found in different departments and status levels within

the organisation. . .

-7

.Communications activity will be looked at in two stages: firstly we will
consider supervisors' communication characteristics without. looking
specifically at who they are communicating with, and secondly we will bring
these communication relationships into the pictuie. Under the first
section we consider (a) supervisors' communication rates (b) the
routineness of their communications and (c) the time period with which the
communications are concerned, and the second part we look at the pattern

of (a) communication between status levels and (b) communication between
departments.(l)

{a) Rates of communication

Details of how long supervisors spend, pér hour, in communication are shown
at Table 16.1(2), and at first glance these figures are in line with previous
researcﬁ (Burns, 1954, Hinrichs, 1964) and are unexceptional. They show

that the typical supervisor spends about 80% of his hour in communication and

this fiqgure is fairly constant for all three types of départment.
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Production Service Engineering

(N = 29) (N "= 30) (N = 15)

Time in communication per
hour (Mins) . 46.8 51.0 52.1

r = 0.09(3) {NS)

Table 16.1 Time in communication per hour by department type

We can, however, regard a supervisor's total time in communication as a

product of his frequency of communication and the average length of each

4)

communication , and when this breakdown is made we find huge differences

in communication lurking behind apparently similar figures.

Table 16.2 shows the variation in communication frequency from department

Production Service  Engineering

(N = 29) (N = 30) (N = 15)

Number of communications
rer hour ’ 21.7 : 18.3 8.0

r = -0.39 sig at 0.2% (significantly non-linear)

Table 16.2 Communication frequency by department type

to department, and it is readily apparent that supervisors in production
departments have nearly three times as many communications in an hour as

their engineering colleagqgues.

To produce the same total time in communication (see Table 16.1) their
communications are, of.course, correspondingly shorter than engineers'
5) '

'communicatiODS( . and typically last only a couple of minutes whereas an

engineer's typical communication is néarly ten minutes long (see Table 16.3).

Production Service Engineering

(N = 29) (N = 30) (N = 15)

Average length of
communication 2.8 mins 3.4 mins 8.1 mins

r = 0.54 sig at 0.01%

Table 16.3 Average length of communication by department type
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We will go on in the next few pages to show other important differences
between communications inside and outside the organisation's production
core, but firstly we will look at the differences in communicaticn rates

at different status levels. B

Table 16.4 shows, again in line with previous research (Burns, 1954;

Hinrichs, 1964;), that there is a large increase in communication activity

Level 1 Level 2 Level 3
(N = 43) (N = 22) (N = 9)

Time in communication perx ]
hour (mins) . 38.2 ) 55.9 64.0

r = 0.48'® sig at 0.012

Table 16.4 Time in communication by status level

as the hierarchy is ascended, with superintendents involved in nearly
twice as much communication'as supervisors at level 1. (In fact they
record over an hour's communication per hour!!). We again find, however,
breaking this total time down into frequency and average length of each
communication, that low level superéisorsb who hork on the production line,
have the highest frequency of communication, but that their communications
are very short (see Tables 16.5 and 16.6) whereas superintendents have

fewer, longer communications.

Level 1 Level 2 Level 3
- (N = 43) (N = 22) (N = 9)
Number of communications .
per hour , 17.6 19.9 11.1
r = -.10 (NS) (significantly non-linear)

Table 16.5 Communication frequency by status level

Level 1 Level 2 Level 3
(N = 43) (N = 22) (N 9)

Average length of
communication (mins) 3.3 3.9 7.4

r = 0.36 sig. at 0.2%

Table 16.6 Average length of communication by status level
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If we compare the types of communication in different departments and at
different status levels, we see that as our attention moves away from

the first line production supervisor to his engineering colleagues, so we
discern a rapid lengthening of individual communications but correspondingly
fewer of them. As our attention moves up the hierarchy from the production
foreman, on the other hand, we notice a similar, but less pronounced,

change in the type of activity, but a large increase in t&tal communication
load. It seems that in engineering departments discursive communications

take the place of the short routine communications inside the technical

core, but that as we ascend the hierarchy supervisors are still involved
in some of the communications characteristic of lower level supervisors

in their departments as well as longer discursive communications.

This means that production superintendents still average slightly more
communications per hour than engineering superintendents, although the
difference in communication activity between these superintendents is far
less than the differences between first level supervisors in different
departments. It seems safe to suggest that at even higher statuses members
of different departments would all show a very éimilar type of communication
activity - predominantly long discursive communication and a very high total

. .

communication load.

(b) Routineness of communication
Supervisors were asked to note, for each communication they recorded,
whether it could be regarded as routine or non-routine, and Table 16.7 below

shows both the overall results and the differences between departments.

% of coﬁﬁunication Overall Production Service Engineering
(N = 74) (N = 29) (N = 30) (N = 15)
Routine © 73.9% 83.1% 76. 4% 53.9%
- Non~-routine 26.1% 16.9% 23.6% 46.1%

r = ~0.41 sig. at 0.1%

Table 16.7 Routineness of communication

The table shows that about three quarters of the communications in the plant
were recorded as routine, or having routine aspects, although this figure
varied from over four-fifths in production departments to about half in

engineering departments. Needless to say, the supervisors who were involved
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in the highest proportion of routine communications were the supervisors
on the production line who tended to have many short communications, while
those supervisors who were involved in non-routine communications tended to

have fewer, longer communications and to work in the engineering departments.

There were no differences between different status levels in the proportion'
of routine communications they were involved in, and as we found with the
task variables the major differences in work characteristics seem to exist
between members of different departments, rather than between different

hierarchical levels.

~

(c) Time-to-action characteristics

Supervisors were also asked, for each interaction in which they took part,
to consider the time period to which the communication was addressed by

7
noting when action based on the communication could be expectedf )

The results (see Table 16.8 and Note 7) indicate that there are very

Overall Production Service Engineering

(N = 74) (N.= 29) (N = 30) (N = 15)

Mean time-to-action . YI.8 126‘ 1.7 2.4

7

(see Note 7 for details of units used)

Table 16.8 Average Time-to-action of communications: overall and by
department

significant differences between departments on the characteristic time-to-
action of their communications, with production and service departments
communicating most often about issues expecting action either immediately
or at least before the end of the shift, whereas engineering departments are
primarily concerned with matters requiring action some time later in the
week. These results are consistent with the different time orientations

exhibited by members of different departments as described in Chapter 14.

We also'find that these results tie in with the two types of communication
described so far because the pattern of communication that generates many,
short communications also seems to be very much more concerned with
immediate problems, whereas the longer non-routine communications tend to be

concerned with periods further in the future.

When we look at the time periods that supervisors at different status levels
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are concerned with, however, we find that higher level supervisors have

only very slightly highef time to action than lower level supervisors. This
result supports our earlier interpretation that although the highest

status level covered in our sample is near the top of the plant hierarchy,
the tasks at this level are still -~ using Parson's (1960) terminology -

predominantly technical rather than managerial or institutional.

The finding again illustrates that the change from one type of
communication pattern to another is not so marked when we move up the
hierarchy from the production line as it is when we move into different
departments, away from the production line in a horizontal direction. In
the next chapter we show that this is partly attributable to the fact that

whereas engineers consistently have longer communications than production

department supervisors, it seems that the increased average time per
communication that high level supervisors exhibit is more likely to be a
consequence of a few especially long communications each day -~ formalized
meetings - than a consequence of a consistently different type of
communication from their subordinates. It is most convenient, then, to
consider the two basic types of pommunication as being exemplified by
production foremen on the one hand, and engineers on the other with
superintendents being involved in a'mixtupe of'the two types and consequently

having a very high total communication load.

The dichotomy of communications activity that we havé drawn has been
néted before in organisational settinéé. Rosengren, for instanée, found
communication patterns in a "bureaucratised" psychiatric hospital to be
"directive" -

- "generally routinised, stylised and rigidly prescribed in terms
of content and direction of flow" -

when compared with a "Jebureaucratised” hospital where there was

"a strong emphasis upon diffuse, pervasive and spontaneous
communication" _ (Rosengren, 1964)

and this dichotomy is implicit in many treatments of bureaucracy. Our
findings show that the difference between 'types' of communication activity
can be extremely large even within a single mass production'plant and we
would not discount the crucial significance that Rosengren gives to
communications activity in differentiating between the behaviour of different

groups.
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The differences in communication behaviour between the shop-floor
production foreman and his colleagues further away from the production
line are further illustrated when the communication relationships between
groups in the organisation are examined. Although the results are more
complex than those just cited it emerges clearly that the foreman on the
line is far more restricted in the variety of his communication contacts
than other supervisors. The vast majority of his contacts are with other
production foremen, his operators or his superior and he has limited

dccess to other departments or other levels in the hierarchy.

(a) Communication between‘status levels

Ther are, of course, more status levels in the plant than the three levels
from which our respondents were taken, as an examination of the hierarchy
at Chapter 5 will showf ) At a lower level than our respondents there

are several grades of hourly paid employees who comprise the vast
majority of the personnel in the plant, and above our respondents there
are up to six levels that can be conveniently segregated into three bands,
which are, in ascending order - departmental management (a departmental
manager and his second-in-command), plant management (a plant manager and
an assistant plant manager), and'operations management (the operations
manager and the assistant operations manager who co-ordinate the activities
of the Metal Stamping and Body (MS & B) piént and the Paint, Trim and
Assembly (PTA) plant). |

The descriptions that follow consider communication between supérvisors

at the three levels contained in our sample and all . other status levels

in the plant(g)

When we examine the details of the communication flows we find, as we might
expect, that supervisors communicate most frequently with members of status
levels near their own and less frequently with members of status levels
distant from their own. We can illustrate this using Table 16.9 by looking
at either communications with hourly paid employees on the one hand or
communication with management on the other. 1In the first case we find that
the typical foreman/engineer spends nearly fifteen minutes per hour in
conversation with hourly paid emplovees, the general foreman/senior
engineer spends five minutes w1th them and the superintendent spends only

(10)

one minute per hour in contact with operators.
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Time (mins per hour) . Members of sample at
in communication with Level 1 Level 2 .. Level 3
Plant and operations
management © 0.0 mins (0%) 0.7 mins (1%) 2.3 mins (4%)
Departmental ; ‘ ‘
management 0.5 (1%) 2.9 (5%) 11.6 (18%)
Level 3 2.4 (6%) 11.5 (21%) 4.0 (6%)
‘| Level 2 - 5.9 (15%) 7.0 (13%)  16.4 (26%)
Level 1 10.3 (27%) 20.6 (37%) 17.0 (27%)
Hourly paid 14.0 (37%) 4.6 (8%) 1.3 (2%)
Clerical 1.9 (5%) 2.7 (5%) 2.1 (3%)
Other 3.2 (82) 5.9 (11%) 9.3 (14%)
Total 38.2 55.9 64.0

Table 16.9 Time in communication - pattern of communication between our
respondents {(status levels 1, 2 and 3) and other plant
personnel categorised by status level

For communication with departmental management the figures can be seen at

Table 16.9 to be 0.5, 2.9 and 11.6 minutes respectivelyfll)

The rapid fall off in communication between status levels as the gap
between the levels increases is to be expected, although, as Walker &
Guest have pointed out, the fall off is much sharper in mass production

than in, say, a unit or batch technology situation (Walkef & Guest, 1965).

Having said this, however, it is also evident from the table that as status
increases so does the proportion of communication that takes place outside
the narrow band of adjacent status levels. For foremen/engineers 79% of
their communication is spent with people at the same or immediately

"adjacent status levels whereas this is true of 70% of general foremen/

senior engineers' communication and only 50% of superintendents'
communication. This increasing variety of communication contacts at the

top of the hierarchy is reflected in the media used at different status
levels, with superintendents being far more likely to use the telephone

than their first line supervisors, whose communications are nearly all (77%) -
face—to—facefl2)
Their broader pattern of communication activity is further illustrated at

Table 16.10 where communications are shown divided into up/peer/down



- 190 - -

categories and it can be seen that 92% of superintendents' identifiable

communications are directed away from his peer group.

Time in communication

Status level upward .. peer downward other

Level 3 (N = 9) 22% 6% 54% 18%
Level 2 (N = 22) 27% 13% . 45% 15%
Level 1 (N = 43) 23% 27% 37% 13%

Table 16.10 Time in communication - up/peer/down broken down by
status level

We also find, however, that there are signifidant variations in the
percentages of upward, peer and downward communication between members

of different types of department and our findings show that 'staff!
departments like engineering tend to have more upward and peer communication
and less downward communication than the shop floor departments. Table
16.11 shows, for instance, that engineers spend a quarter of their
communication time communicating downward, whereas production and service
department supervisors spend over a half of their communication time

. .

communicating in this direction.

Type of Department Time in communication

upward peer downward
Production (N = 29) 23% ' 21% - 57%
Service (N = 30) 28% ' 21% 52%
Engineering (N = 15) 383 T 39% 243
These figures neglect the "other" category in the table above

Table 16.11 Time in communication - up/peer/down broken down by
type of department

This is partly sheer force of numbers, in that there are no operators in
eﬁgineering departments and, as we shall see in the next section,
communications are predominantly intrafdepartment; but it is also related
to the nature of the decisions that engineers have to make and their
consequent concern with overall plant, rather than strictly departmental,
goals. The wuncertain decision situations that engineers frequently

find themselves in have already been referred to in detail and these
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situations encourage supervisors to involve themselves in more
discussion with their peers and superiors before decisions are made,

as Perrow (1972) and Burns & Stalker (1961) have suggested.

In contrast to this situation, production and service department
supervisors have as an important part of their function the monitoring
and supervision of the bulk of the work force and this will naturally

involve a considerable amount of downward communication.

The figures in Table 16.11 are also in agreement with Simpson's thesis

"that writers on formal organisation have over emphasised
vertical communication, in which instructions are given and
reports made, while under emphasising horizontal communication,
in which problems are ironed out and work flow processes are
co-ordinated" (Simpson, 1959)

This argument is given further support when the causal models of
communication activity are considered in the next chapter. They suggest
that even some vertical communication can be regarded as 'substitute'
peer communication - that is, essentially peer communication that is
directed upward or downward because of lack of péers to whom to direct
it - and this process is obviously especially relevant at higher status
levels and is partly responsible for-:superintendents high vertical

~

communication rates.

(b} Communication between departments _

Although the supervisors in our samplé‘Were all from production, service
or engineering departments, there are other administrative departments
in the plant like finance, safety and personnel. There is also a small
group of top managers in positions above the departmental hierarchies

and in this part of the chapter we consider communications between the
production, service and engineering departments themselves, and also their
communications with the administrative departments and the top management

group.

Table 16.l2rshows the inter-department communication details and two
findings that are analagous to the j.nter-—status findings are immediately
apparent. Firstly, and this is brought out e&en more clearly at Table
16.13, supervisors' communications are directed mainly at members of their
own type of department; and secondly, this parochial pattern of

communication is less true of supervisors away from the. production line
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Time (mins per hour) Members of sample in
communication with Production Service Engineering
(N = 29) (N = 30) (N = 15)

Production 34.9 mins~(75%) 5.8 mins (11%) 5.6 mins (11%)

Service ' 6.1 (13%) 37.3 (73%) 7.2 (14%)
- } Engineering . 1.2 (3%3) 2.5 (5%) 24.7 (47%)

Administration 1.2 (3%) 1.3 (3%) 3.5 (7%)

Plant and operations

management o] (0%) 0.2 (0%) 1.0 (2%)

Other 3.4 (7%) 3.9 (8%) 1lo.1 (19%)

Total . 46.8 51.0 52.1

Table 16.12 Time in communication - pattern of communication between
our respondents {(in production, service and engineering
departments) and other plant personnel categorised by

department .
Department i Production Service Engineering
(N = 29) (N = 30) (N = 15)
Intra—department_ : 75% 73% 47%
Inter-department 25%, , 27% : 53%

Table 16.13 Time in communication - inter/intra department (broken down
by department .. '

than it is of production superviéors. _Again weAnotice an increase in

variety of cbntacts as we move away from the production line, with engineers
spending juétovérhalf their time in contact with non-engineering departments.
The variety of engineers' communication patterns is further illustrated by
the fact that-over 25% of their time is spent in communication with
administration departments, management and "others", whereas this is true

for only about 10% of production and service department supervisors.

Part of this wide variety of engineers" contacts and the relative paucity
of communications within their own department is doubtless due to the fact
that there are only an average of about 100 engineers on a day shift
(compared with 125 service department supervisors - and over 1000 operators,
and 150 production department supervisors - and over 2000 operators) so we
"might exﬁect less intra-departmental cémmunications, but the causal‘models
in the next chapter show that there are also well founded task reasons forx

these more varied communication patterns.
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One fact that emerges from the inter-department analysis is that although
top level supervisors spend more total time in inter-department communication

than lower level supervisors, yet proportionately they spend about the same

proportion of their communications in inter-department communications as
any other stétus level., This illustrates yet again the limited managerial
responsibilities given to superintendents - they do not apparently perform
major integrative roles even though their communication patterns are more

varied than their lower status colleagues.

For the inter-department relationships in the plant we also have some
information on the "quality" of the communicatiop in the various
relationships as seen by the members of the departments at either end of

the relationship, and Tables 16.14 and 16.15 show us that in general the
quality of communication is higher between departments of the same type

(e.g. production with production) than it is between departments of
different types (e.g. production and service) although the difference in
quality is not great. This difference in the quality of communication is
exhibited for both the ease of getting ideas across to other departments

and the overall quality.of communication between departments (see chapter 4).

At first sight this appears to support Lawrence & Lorsch's hypothesis that

.

Reported score* on difficulty Members of sample in
of getting ideas across
to Production Service Engineering
(N = 33) (N = 30) (N = 15)
Production departments 2.4 2.5 2.8
Service depaftments 2.5 . 2.3 2.6
Engineering departments : 2.6 2.6 2.0
* 1 = very easy to get ideas across '
5 = very difficult to get ideas across (see Appendix 4)

Table 16.14 Diff. of getting ideas across to other departments over
department type

~differentiation (which would be less between departments of the same type than
departments of a different type) increases the difficulty in "getting
along" together. In the next chapter, however, Qe will find that this

explanation is only partially supported by our findings.
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Reported score* on Members of our sample in
quality of communication
with ' Production Service Engineering
(N = 33) (N = 30) (N = 15)

Production departments 4.2 3.9 - 3.8
Service departments 4.0 3.8 - 3.5
Engineering departments 3.6 3.5 4.1

* 5 = very good communication

1 = very bad communication

Table 16.15 Overall quality of communication with other departments
’ over department type :

Conclusions

The major conclusion to arise from the above analysis is that twb distinct
types of communication are evident in the plant - the high frequency, short,
rouﬁine, short term communications in the production departments, contrasted
with the low frequency, long, non-routine longer term communications in the
engineering departments. (In terms of communication characteristics the
service departments are nearer to production than ehgineering departments) .
High status supervisors in production and service departments alsoc use the
more discursive form of communication to some égtent, although this seems

to be in addition to their routine monitoring activities rather than instead
of them. Consequently higher status super?isors have a very high

communication load.

There is a strong inverse relationship between a supervisor's communication
frequency and the average>time he spends on eachbcommunication and thié
means that although the types of communication in production and engineering
departments are very different, supervisors in fact spend similar toﬁal
amounts of time (about fifty’minutes per hour) in communication. This shows
the importance in studies of commuhication of distinguishing between

communication frequency and the total time spent in communication.

- Distinctive patterns of interdepartment and interstatus relationships are
also associated with these two types of communication, with the first line
supervisor on the production line having the most restricted set of

communication contacts. In general, it is noticeable that supervisors tend
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to communicate most with those supervisors who are "closest" to them -
either those within their own department or within their own or adjacent
status levels. This local communicatidn pattern becomes less applicable
away from the production line, however, and high status supervisors and
supervisors in engineering departments have a far wider variety of

communication contacts than production foremen.
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CHAPTER 17

CAUSAL MODELS OF COMMUNICATIONS ACTIVITY

This final chapter looks at the co-variation of task variables,
orientations and communication patterns and in doing so attempts an
assessment of the usefulness of the task analysis framework in explaining
communications behaviour in our mass production organisation. The
structure of this chapter follows the structure of Chapter 16 and it

should be borne in mind that.,for each of the models,all the task and
orientation dimensions mentioned so far in the thesis were examined

for their possible effect on.superVisors' communication acﬁivity. if a
task dimension or orientation is not mentioned in a causal model, then,it
can be considered to have had no effect on the communication characteristic

considered in that model.

1. Communicétion Record Book Results

1.1 Overall Communication Rate

Again, following the descriptive section of this chapter we will look at
both overall time in communication and its constituent concepts - frequency

of communication and the average length of communications.

1.1.1 Tipme in Communication

We noted in the description of the distribution of this wvariable over
otganisational position that there was a huge difference between status
levels in the amount of time they spent in communication, the amount of
time increasing rapidly with status. It may also be remembered that very
few of the task variables or orientations varied with status\level SO

we should expect to have to explain this extremely significant variation
4in time in communication in terms of variables other than our task or
orientation variables. An examination cf the corfelations of time in
communication with the task and orientation varialles in fact shows only
task analyssbility to be significaatly correlated with time in
communication and points up the fact that none of our task or orientation
variables can be considered as intervening between status and time in

1
communication. The best causal model( ) is shown at Figure 17.1.
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. .50 , .
Statug >! Time in
1 communication
4
~.06 ) . ‘
- ’T'% R = 32%
Type of Task ' *
department »! Analysability
2 .32 {37

Figure 17.1 Causal model of time in communication

So how is the direct link between status and time in communication to

be explained? The first factor to be considered is that higher status
personnel attend many more formally convened meetings than lower level
supervisors (superintendents for instance'spend nearly ten minutes per
hour in these méetings whereas first level supervisofs épend virtually no
time) and although this is an indicaticn rather than an explanation of
the amount of their high communication load,it is an important difference
in the form of communications activitf between the status levels. We can
also use this difference in activity to point to areas of explanation of

the relatively greater communications load of higher status supervisors.

- We note that the meetings thaf high level supervisors and managers attend .
have two main functions. Firstly they serve as condensed information
exchange sessions on a relatively broad range of issues; and secondly
they are situations in which formal and explicit decisions are negotiated
ana giVen authority and we suggest that both thése factors - the broadness
of the issues dealt with and the making and communicating of formal
decisions - are aspects of a high level supervisors job that may have a

strong influence on his communications activity.

' The broad range of issues that supexintendents are concerned with is
‘illustrated for instance in the variety of their contacts. Table 17.1
for instance, shows that superintendents are likely to have a wider
spread of inter-status and inter-department communications activity than
the two lower supervisory levels and we suggest that the larger range of
concerns and responsibilities that a superintendent has,involve hina
monitoring relatively large portion of the organisation, thus increasing
his overall communication rate. If was intended in the design of the

research that we would get some direct measure of the range of supervisors'



dctivities through'the complexity variable but unfortunately, as we
explained at Chapter 9, these were not vell 6perationqlised and we
would suggest that future research places some emphasis on improving

the operationalisation of complexity.

Time (minutes per hour) Members of sample at

in communication with Level 1 Level 2 Level 3

(N =43) (N=22) (N=9)
Production departments 3.5 mins 35.4% | 9.7 mins 35.4% | 174 mins 28.0%
Service departments b2 42.5 2149 39.7 7.3 27.0
Engineering departments i 3q 10.3 | 7.6 13.5 | 12.9 20.1
Administration depts. b 4.3 | 1.2 2.2 2.6 4.0
Plani & operations
' management o ol & o) 1.4 2.9
Other = 29 7.5 54 a6 |1 17.9
Total 38.2 554 | &40

Table 17.1 Time in communication —_patterﬁ/bf communication between our
respondents (at status levels 1, 2 & 3) and other plant.
personnel categorised by department

The range of issues that top level supervision is concerned with is also

wide in the sense that decisionstaken at this level do have repercussions

for a large number of people and we could expect this to increase the
communications rate by increasing the necessity for transmittal and
explanation of decisions. Indeed there is a sense in which the organisational
function of top level supervision might be seen just as the taking,
transmitting and explaining of decisions and this could have a double headed
effect on communications activity. Firstly the process outlined above,

with the need to transmit and explain and justify decisions to more people
will increase communications activity at highexr status levels; and secondly,
to the extent that the image of management as decision-takers and passers—on
exists amongst our superintendents, it is possible that they will take

part in this kind of communications activity in order to be seen to be

"doing their job". It would be ihter@sting for future research to investigate
the influence of managerial sélf image on their communications activity.

That there may be some truth in this latter kind of explanation is indicated

by the fact that the relationship between status level and supervisors:
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reports of their communication activity (r = 0.64) is even stronger

than thevrelationship between status level and supervisors recordings

of their communication activity (r = 0.50) with higher level supervisors
reporting even more communication than they actuwally record taking part

in.

To some extent, then, we can consider higher status supervisors as héving

to combine routine monitoring activities with the more complex and additional
activity of taking anad transmitting formal decisions and thus being involved
in more communications, although the task chapters showed us that these

1

decisions do not'concern fundamental organisation strategy.

Figure 17.1 also indicates that task analysability influences time spent
in communication, with the relationship in the exﬁected direction, with
supervisors whose jobs are relatively unanalysable being involved in more
communication, presumably in an attempt to resolve their uncertainty by
collecting more information. It should be noted that this link in the
model accounts for 7% of the variance in the time spent in communication,
although the usefulness of the task analysis framework could be expected

to be greater with an improved operationalisation of complexity.

1.1.2 Frequency of Communication

In the last chapter we noted two "types' of

communication activity - one consisting of generally high frequency, short,
immediate, routine communication, and the other low frequency, long,
non—-routine communication addressed to problems a day or a week in the
future, and an explanation of the frequency of supervisors' communication

will also be a partial explanation of these types.

Studying the courrelations that communication frequency has with other

(2) we find that it is very little associated

variables used in this research
with most of the task anaiysis variables despite a large variation over

the three types of department. BAn anslysis of the couple of task variables
that communication frequency is associated with throws scme light on this
situation. Figure 17.2 shows the causal model that can be derived from
these correlations where it can be ceen that taské that invblve mainly
procedure following rather than discussion, and involve supervision of

a wide range of subordinates activities tend to produce high communication

frequency although there is still a significant direct relationship

between type of department and communication frequency that is left
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unexplained when these vaviables are taken into account. This direct
relationship shows production and sexrvice departments to have high
communication freqﬁencies and we suggest that the increaéed communication
frequency in these shop floor departments - and we know that this
communication tends to be routine, short and short ferm -~ consists of
supervisors making routine, non—problematic‘checks on their work arza and
receiving routine, non-problematic information from it. In other words,
this activity represents supervisors going about the most routine parts

of their jobs.

Depaxtment ‘ Need for discussion
type ‘ .31 , | or procedure
]1 ’ following 3
-.02
- 32 -.26
Range of subordinates | Communi cation
activities n ? | £requency
(u\u.e_rt‘«'.cl Smla) ! 2 -26 ]4
2
R™, = 26%
4

Figure 17.2 Causal model of communication frequency

So the causal model indicates, we suggest, that communication frequency is
determined by factors associated with the certain, routine parts of a
supervisors job, rather than with the way supervisors cope with the
uncertainty in their jobs. All three links with communication frequency
can be seen to emphasise the influence of the range of routine procedure

following on this frequency.

This kind of model also serves to suggest somc ixmitationS‘to the task
analysis approach - or indeed the decision making approach - to crganisational
behaviour for it is important to remember that approaches that emphasise,

for instance, the importance of categorising different types of sourres of
uncertainty will be most applicable where there is some degree of uncertainty
to categorise. For although we search for variables that have relevance
across the spectrum of organisational behaviour, there will always be
situations in which the conceéts have more or less applicability. To take
this example of communication frequency we would suggest that the

routineness of supervisors tasks is important in that supervisors who have

tasks that involve procedure following tend to have high communication
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rates and that more purchase could have been obtained in explaining

this behavioﬁr by considering in more detail the different sources of
routineness in supervisors' tasks. This is basically a matter of the
relative emphasis put on different areas of explanation, but it is easy,
when considering the importance of uncertainty fb ignore those aspects
of organisational behaviour that are influenced by the certain, non-
problematic routine of tasks; or when looking at the contribution of the
decision making approach to neglect the vast areas of organisation life
that do not involve deéision making. It is suggested that future research
that attempts to describe and categorise organisational tasks places
emphasis on ihvestigating the different types of non-problematic activity
that task performers are involved in, in addition to examining sources of

uncertainty.

1.1.3 Average length of communication

In Chapter 16 it was noted that there are large differences in the average
length of communications between members of different status levels and
different departments. The best causal model of this variable(3) is given
at Figure 17.3 and shows that the average length of a supervisor's

communications is strongly influenced by his time perspective.

Type of .33 , | Average length of
department 7| communication
1 » ‘4
Nf /‘28
. _ Average time to action
-.06 of communication rw_
' 3

’Status

[ 2] .33

Figure 17.3 Causal model of average length of communication

Later in this chapter it is shown, fairly predictably, that a supervisor’s
feedback time and his time orientation arc powerful determinants of the
'time to action' of his communications (the model is shown at Figure 17.9
and summarised in path 1,3of the above model) and we see here that they

also influence the length of his communications.
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As we alreédy know, engineers' communications are geared further.to ﬁhe
future than the communications of production and service supervisors,
and this encourages them to have longer communications for two reasons.
Firstly, tasks with longer feedback timeé generate uncertainty and may
be concerned with more fundamental organisational issues, and. this
encourages more discursive interaction. Secondly, there is less ti.e
pressure. on engineers than on the other supervisors. It is interesting
to note, however, that although long feedback times are associated with
other aspects of task uncertainty (especially analysability) none of the

other uncertainty dimensions come into this model.

Having considered these task explanations, there are direct paths between
both status and department and the average length of communication to be
explained and here we suggest again that the longer task communications
that occur away‘from the production line - in both the horizontal and
vertical directions - arise because of the possible implications for the
‘organisation of decisions made in these areas. The breadth of issues covered
and their implications obviously increase with increasing status as we
noted in the section on overall time in communication, but it is also true
that in engineering departments, although the breadth of issues may not

be quite as great, the decisions made do have relatively far reaching
implications -~ process modification or engineering changes for example will
affect production in certain.areas for months or years and it is this

that will necessitate engineers being involved in relatively long
communications to evaluate the detailed implications for the orgsnisation

of their decisions and suggestions.

1.2 Initiation and reception characteristics

We noted in the descriptive section of this chapter that the initiation/
reception rate for supervisors was approximately 50:50 and unvarying over
sﬁatus level or department type. With this lack of variation from group

to group it is not surprising that the task variables have no influence

on this variable. The best causal model is shown at Figure 17.4 and indicates
that supervisors who regard social relationships at work as important tend
to receive a slightly greater proportion of communications than other
supervisors. This model is fairly weak and has little interest for this
research as it was shown earlier that a social orientation to work does not

seem to depend on task factors.
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Social orientation -.25 ; Proportion of
r&f' communicationg
initiated 2
RZ = 63

Figure 17.4 Causal model of proportions of communications initiated

\

1.3 Media characteristics

When we‘consider useage of fhe various media of organisational communication
we find an interesting mixture of task and non-task influences on the_media‘
uséd; If we consider the telephone first (the bes} causal model frém_the -
correlation matrix is shown at Figure 17.5) we see that a-direct physical
constraint - the amount of time spent near a telephone z influences telephone
usage in a strong and obvious way. It will . alsﬁ\bé remembered that the
‘increased use of the telephone at higher status levels was explained in

the 1last chapter as resulting from the fact that the T
people that high status personnel interacted with‘wer; more likely to be
obtainable by phone than were the people lower down the organisatioﬁ, so both
paths 1,5 and 3,5 in the model can bz regarded as physiCaL determirnants of

media usage. i, SN

Time spent

near a .35 ;
telephone . 3 | Proportion of task
' |E~, , : communications
.15 ’ using telephone -
Average priority
A
21 gypiriient -.28 compatibility with| ~735 <
- m———-—.m—-;
P rE“ other departments
' (bavgainuing) 4
—.06 \7 =
Status 2
B .27 R = 37%

Figure 17.5 Causal model of proportion of task communicaticns
- using telephone

We also see, however, from path 2,4,5 that task characteristics can influence
media usage: - in this case, the more bargaining ahout priorities there is
between depariments the less the use of the telephone, and, as we shall see

below, the greater the proportion of face to face communication. This can
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be fairly directly attributed to the importance of visual cues in a

negotiating situation and hence the preference for face to face interaction.

A summary causal model (sec note 4) of the proportion of face to face
communication is shown at Figure 17.6 and again shows a mixture of task,
social and physical influences on communications acfivity. As far a3

task influences are concerned we have the increased use of face to face
interaction in negotiation situations that has just been mentioned, and

the finding that greater long term task stability encourages higher face to
face interaction, presumably because of the social relationships that develop
between supervisors in regular interaction. The influence of 'social'
factors on the proportion of communications that are conducted face to face
is also illustrated by the fact that young superVisors'communicate relatively
more by face to face interaction than their older colleagues. This is
principally because young supervisors communicate more frequently with
operators on the shop floor (see Figure 17.12) and this communication is
almost inevitably face-~to~face, whereas their older colleagues tend to

communicate more upwards, to people who are accessible by telephone.

< Task stability
over sixvmonthF__
1

.28

Age

Eﬁ"f““““‘“*~4:£1-~*m-_h_ﬁ Proportion of

face to face
communications

Time spent near ’#"‘—~—_‘—_’_d_—~__ﬂ_% rg-

a telephone [——_
3

PAverage priority
compatibility with
cthexr departments R = 32%

Figure 17.6 Causal model of proportion of task communications using
face to face interaction
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And finally at path 3,5 we see again the influence of the physical
availability of media on their usage with face to face.interaction
substituting in a fairly obvious way for telephone usage when little

time is spent near a telephone.

Lastly we consider the causal model of the proportion of supervisors
comnunications that involve paperwork and Figure 17.7 shows us that all
the causal paths basically represent straightforward influences of task
variables, We see that those jobs that have a low proportion of routine
problem solving tend to have a high proportion of baperwork, especially
when the jobs are geared quite a way into the future and there is poor
clarificatién of the distribution of responsibilities between departments.
Increasing use of paperwork by a particular department can thus be seen
as an attempt to formalise situations which are not explicitly covered by
existing plans or programmes, presumably in an attempt to protect their
own interests by putting on paper their definitions of situations which

are particularly uncertain or negotiable.

Type of 67 Time orientation
department |[———— [2]

[1] ' .26

Risk (amount of .

. Proportion of
routine problem -.24
solving ——————} | paperwork

5] S
Average c‘zwbisuxtﬂ
\n relationships .28
with other
departments 4 5
Ry =27%

Figure 17.7 . Causal model of proportion of task communications using

papexwork

1.4 Routineness of communications

We would expect that the routineness of.a supervisor's commmications would
bear a fairly straightforward relationship with somé of the task variables
developed in this research, and the causal model at Figure 17.8 indicates
that this is the case. Once again, however, we find a direct 1lirk

between the type of department a supervisor belongs to aud his communication
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activity that indicates that future investigétors of task characteristics

would do well to place more emphasis on categbrising the routine aspects

of tasks.

Type of

department

<

[

~__,

Risk (amount of
routine problem

solving) [———
2

Task novelty {3 -
.42
L d
Amount of ' :
_‘discussio

needed'

r_4_,

.17

%

Proportion of
communications

recorded as

routine

Range of subordinates

activities

((aveted Sade) 5

4

Figure 17.8 Causal model of proportion of communications recoxded as

routine

The model shows that supervisors whose taske involve a large amount of

routine problem solving, a low novelty, a large amount of procedure

following and a high range of subordinates activities tend to have a

higher proportion of routine communication.

Although the individual path

coefficients are fairly low the model explains a third of the variance in

the proportion of routine communications.

As noted above, path 1,6 indicates

that, in line with previous sections in this chaptex, an improved

‘conceptrualisation of types of routine activity may have resulted in a better

" model.

This model is entirely consisient with the analysis presented so far anc

needs nco further discussion.
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1.5 Time to action characteristics

We would expect the “average time to action" of a supervisor's communications
to have a straightforward relationship to both the time period over which

he receives feedback and the time period in the future to which most of

his actions are geared, and figure 17.9 shows us that this ié the case;
Communication behaviour in this instance can be seen as a direct result

of both task definition and the work orientation arising from it.

Type of .54 Feedback .27 Average time to
department[f time 12 action manifested
g in Communicationh

h 4
Y

.39

Time
orientation

[ R> = 40

Figure 17.9 Causal model of "average time to action"

As with the last model,vthis model is straightforward and powexrful, and

needs no further discussion at this stage.
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2. Matrix Results ‘

2.1 "Mismatch of cognitive/evaluative/affective structures

. It was mentioned Previoust that one of the "matrix" questions”asked'
supervisors abouttheease of "getting‘ideas across" te membexrs ofrother
departments 1n order to test the hypothesis: - ‘ R '
"that differences in assumptiodns (orientations) were related to
difficulties in achieving integration" (Lawrence & Lorsch, 1967 (a)).
Our findings throw some interesting light on this hYpothesis, because,
as the causal model at Figure 17.10 shows, we find'that overall task
analysability has an extremely strong influence on the difficulty that a
supervisor will have in getting ideas across to 'other members of the
organisation. In producing this model we also tested for the effect of
differentiation in orientations on the difficulty of getting ideas across,

but found in contrast to Lawrence & Loxsch, that their effect was not

significant.
Type of -.27 Overall task ~.56 N Difficulty in
department 7 analysability 7| getting ideas
1 5 across to other
supervisors
3
R® = 29%

3

Figure 17.10 cCausal model of "difficulty in getting ideas across"
to other organisational members

This model shows us then that supervisors with unanalysable jobs report
difficulty in getting ideas across to other supervisors and the

explanation we offer does support the idea of cognitive structure differences
causing difficulties in communication, but also embellishes it. We suggest
that the dlfflcultythat supervisors with unanalysable jobs experlence in
communicating with other supervisors derives from the contradlctron between
their tasks and the organisational assumptions that underly both mass
production and the interaction of members within the production core. These
contradictions are centred around the routinisability of tasks and the
existence of a stable, taken-for-granted, supercrdinate goal that are
manifested in mass production technology and its control systems. And, as

we have seen throughout this essay, some.tasks in the organisatien -
particularly, but not exclusively, in the departments away from . the technical
core - are not routinisable and experience superordinate goals as a complex

negotiated compromise between cost, quality and volume that may be
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anything but stable. We thus suggest that in a mass production

qrganisation, where the routine production rationale is physically and
socially all pervasive, difficulty in “"communication" willrarise not so mucn
from the conflict of definitions of reality between different subgroups of the
organisation as from the conflict between certain groups' definition of
reality and the dominant technological definiton of reality as stable, non-

problematic and routinisable.

March & Simon put forward a basically similar argument for difficulties in

communication between organisation members:
"The use of classification schemes in communication has further
consequences . . . . the technical vocabulary and classification
schemes in an organisation provide a set of concepts that can be
used in analysing and in communicating about its problems. Anything
that is easily described and discussed in terms of these concepts
can be communicated readily in the organisation; anything that does
not fit the system of concepts is communicated only with difficulty.
Hence, the world tends::to be perceived by the organisation members
in terms of the particular concepits that are reflected in the
organisations vocabulary. The particular categories and schemes of
classification it employs are reified and become, for members of the
organisation attributes of the world rather than mere conventions”

(March & Simon, 1958).

As we move away from the source of production and from the obvious impact
of the technolcgy so it may be that the dominance of this view of the

world is diminished and that, for instance in the boardroom, reality is

more negotiable and the difficulties in communication between groups are
more obviously related to their different assumptions about the organisation

and its goals.

So when we consider thét Lawrence & Lorsch's research ipvolved high level
managers in relatively (to ours) uncdertain envircnments where the‘dominance
of any particular set of assumptions is not so great, then we might expect
difficulties in communication to be related to the conflict in sub-group
assumptions; Our explanation of the difficulty experienced in getting
ideas across to other organisation members does not necessarily conflict
with theirs but extends it to cover lower level supervisors in a situation
where the technology is taken for granted, non-negotiable and proVides the

organisation's vocabulary.
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+2.2 Overall quality of communication

When we turn from differences in cognitive structures to supervisors'
reports of their overall quality of communication, however, we are

returned to the immediate practicalities of working in a large mass
pfdduction organisation for we find_that the supervisors themselves

“define problems of commmunication almost exclusively in terms of the
thSical difficulties of getting in contact with the people they need

to talk to. The causal model at Figure 17.11 shows -that the problems
associated with physically contacting other departments account for half
the variance in the overall reported quality of,communication between
departments with none of the task or Qrieﬁtation or differentiation
variables being significantly related to this variable. This said, it
should be noted (a) that the difficulty a supervisor has in contacting

the people he wants in other departments depends to some extent on the
"variety of people he wants to contact and the speed with thch he needs

to contact them - both of which could bé related to his task definition,
and (b) that the overall quality of communication question‘asked
supervisors about the quality of communication between his department and
other departments and in assessipg this a supervisor may be more likely to
think that the difficulties he experiences personally in getting ideas across
other departments are idiosyncratic, whereas his difficulties in contacting
particular other departments will be gensralisable to all supervisors.

This would naturally result in what supervisors regard as idiosyncratic
problems not being reflected in overall models of inter-departmental
communication. It is neverthelass interesting that aithough difficulties
are encountered in getting ideas across to other supervisors, this does

not seem to be of much.xrelevance to supervisors'evaluations of the overall

quality of communication.

Cifficulty of getting —0.69 Overall quality
in contact with other > of communication
departments
2
1
B = 48%
2

Figure 17.11 Causal model of overall quality of communication
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3. Communication pattern

In this final section of the chapter we turn to an analysis of the
relational aspects of the communications flows in the plant, looking
firstly at the inter-status flow pattern - in terms of the proportion

of their communications that supexrvisors addressed upwards, to their
peexs, and to lowexr statuses - and secondly looking'at inter-department .
communication - comparing the proportion of their communicafions that
supérvisors addressed to their own departménts with the proportion they

addressed to othexr departments.

In addition to the variables that were used when we were seeking
explainations of the attriﬁute communication variables, the causal models
in this final section also investigated the possible effect of those

task and orientation variables that referred to the relationships
bepween superyisors(s?. In the case of. the task ' f
variables these variables were called relational task variables earliex

in this thesis and in the case of orienfations the term differentiation was

used to describe the difference in orxientation between departments.

As our interest was in consideripg inter status communication in the
traditional terms of up/peer/down (rathexr than in texrms of flows to

foremen, flows to géﬁeral foremen, etc.) and in considering inter-department
communication in texms of inter-department and intra-department (rather than
flows to production, flows to ;ervicé, etc) we used the relational task

and orientation variables to form new wvariables which compared a supervisors
joint tasks with other departments with the tasks he pexformed with members
of his own type of department. So we derived variables for both task and
orientation factors that expressed a supervisors different experiencés vwhen
operating outside and inside his own department. In the case of the task
factors we created new variables that expressed the difference in task
characteristics between performing tasks with members of other departments
and the tasks he performed with members of his own type of department,

and in the case of each of the orienations the new variables expressed

bis overall differentiation in that oxientation from the members of other

types of departments.
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3.1 Communication between status levels

In Chapter 16, where the inter-status communication fiows.were described,
it was shown that there was some considerable variation between statuses
and departments in their proportions of upward, peer and déwnward
communication. Causal models were derived separately for the proportion
of upward communication, the proportion of peer communication and the
proportion of downWard communication, although some overlap is naturally

to be expected between the models as these proportions must add to unity.

Considering upward communication first Figure 17.12 gives the best causal
model that can be‘derived from the correlation matrices and this shows

that engineers, those supervisors concerned with plant goalé, those
supexrvisors who are relatively unconcerned with the social aspects of their
‘job and supervisors whose task relationships require discussion as opposed
to just following procedures all tend to have relatively high rate of

upward communication.

Type of Average need : ' Importance
.27 for discussion .22 of plant/
d t| ——— —l s
eparthE__ in task department
1 . .
. relationships ' goals [E;*
] 4
-.28
21
.38 ' _ .29 |
Age ._______.> Concern with 27
~.20 | social aspects N
03 of Jjob r;-“ﬁmh_hN‘\* Proportion of
: ' -.24 upward
communication
[

Relative differentiation
from other departments
on the importance of
plant or department goals

3

40%

W
N
i

Figure 17.12 Causal model of the proportion of upward communication

Paths 1,4,6,7 and 1,4,7 illustrate a situation that has been emphasised
throughout this thesis that as we move away from the technical core tasks

become more novel and varied aud organisational priorities are experienced
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as conflicting; decision makers in théée departments must consider
.objectives wider than those strictly associated with théir own departmental
performance. It is reasonable to expect that these situations will encourage
supervisors to communicate relatively frequently-upward, both for'feédbackv
~on decisions that they have made, for assessment of their supervisor's
preferences for future reference and for his knowledge of current higher

order organisational preferences.

When it is remembered that path 1,4 represents the influence of several
~ task variables on the need for discussion in task relationships (see figuzre
11.1) it can be seen that these two paths show that task characteristics

effect the direction of communication flow in guite an important fashion.

Path 2,6,7 has been referred to earlier (Model 15.3) and notes the .tendency
of older, more senior supervisors to be concerned with overall plant goals
and consequently to Pe in more frequent contact with higher status personnel.
Younger supervisors tended to be more geared to departmental objectives
(perhéps, we noted, because they are judged on departmental, not plant
performance criteria) and to ke in more frequent contact with their
‘subordinates. |

, :
Paths 1,7 and 2,5,7 in the mcdel are more conveniently discussed in the
model of downward communication (Figure 17.13) but it still remains to
explain path 3,7. . This path suggests that the differentiaticn between a
stipervisor's orientation on the plant/department goal dimension and the
typical orientation exhibited bj supervisors outside his own department
influences his proportion of upward communication. In other words,
supervisors in production who have an especially strong departmental
orientation, and engineers who have strong plant orientation, both tend to
over communicate upwards, while production supervisors who are concerned
with plant goals and engineers who are concerned with departmental gcals
tend to under communicate with their superiors. A possible explanatioin
for this finding, although one that would have to be investigated by future
research as there is no further evidence in this work, is that the high
differentiation frbm other departments represents over-conformity by
ambitious supervisors who might alsc tend to 'relatively oOver communicate
upward. The path 3,7 could thus be spurious dué to both variables being

"caused" by a supervisors high ambition.

 Considering downward communication next, from an analysis of the corrclation

matrix, we derive the causal model at Figure 17.13.
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Status |1 .24
.35
-.06 | Age |2 =.15 3| Concern with social
; aspects of job .
28 [———6 Q’L a
Type of Proportion of
department .40 downward
3 - | communication
' [ 7

Average need for
discussion with
other departments

[4]

Freedom to leave

work area — ’
[s 2

Figure 17.13 Causal model of:the proportion of downward communication

We will consider paths 3,7 and 2,6,7 of this model first as they are
mirror imaces of two paths in the model of upWard communication shown

at Figure 17.12.

Path 3,7 lends further support to the explanation that has already been
invoked several times in this chapter and the last one, that shop floor
(ie, especially service and production depqrtments) supervisors are

'involved in a good deal of routine, non-problematic communication of the
kind that is necessary just to monitor the physical activities in their

work areas.

First line supervisors in engineering departments have no immediate
subordinates and are not involved in this routine monitoring activity;
they consequently have a lower proportion of downward communication

activity.

There thus tends to be a variation in communications activity between
departments that is not “"explained" by our task uncertainty variables
(ie, they do not act as intervening variables in the causal model). It

has been suggested in this thesis that this routine monitoring aspect of
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task performance explains the direct relationship between department type
- and communications activity in the case of communication frequency,length
ef communication, routineness of communication and now the variation in
the proportion of downward communication between departments, and the
similarity in the strengths of the direct paths in each of these models is
such - 0.32, 0.33, 0.3l and 0.40 - that a single strong explanation like

the one offered may well cover all four cases.

This explanation can be seen to be similar to Bell's finding that:

"the more predictable the work demands the closer the SupeerSlOn
(Bell, 1965 ).

although it muet be said that our conception of predictability was
identical to Bell's (Chaper 2) and yet the items'we used to operationalise
predictability were not related to the proportion of downward communication
in the final causal model. We would suggest that this is likely to reflect
our admittedly inadequate operationalisation of the wvariable (see Chapter
9) and that our findings do essentially provide further support for his
findings. |

It is also possible that higher level managers in the engineexing departments
encourage a high rate of upward communication within their departments
because, as Blau noted:
"To encourage upward communication is particularly important for
organisations with a professional staff, because only by doing so

can they take full advantage of the contributions professionals
are capable of making" (Blau et al, 1966 ).

He also noted, and our findings substantiate this; that:

"the subdivision of labour among a staff lacking professional
qualifications, in contrast, makes downward communication
particularly important, without which the coordination of diverse
simple routines cannot be accomplished" (Blau et al, 1966),

Blau's ‘analysis, then, appears applicable to our situation, with engineexs
being encouraged to communicate upwards, both to keep management awarxe of
current shop floox contingencies and so that supervisors can keep track of
current management preferences, and nroductlon supexrvisors mairntairing a high

volume of downward communication foxr Smele monitoring purposes.

‘Path 2,6,7 similarly refers us back Lo an explanation considered ecrlier in
this thesis because the path 2,6 was explained in Chapter 15 as reflecting

the fact that younger supervisors would most recently have been operatcrs
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themselves and would, because of this and their nearness in age to the
operétors have an understandable concern for the social aspects of the
job, especially as far as the operators were concerned. Path 6,7 then
merely shows the manifestation of this iﬁ communications behaviour where
we find that-those younger supervisors who are more concerned with the
social aspects of their job tend to communicate relatively less upward

and reiatively more with their subordinates.

The direct path 1,7 has already been considered. in Chapter 16 as
illustrating both the sheer increase in number of subordinates beneath
high status supervisors and theirease<xftranécending several status levels -
especially downwards — just by virtue of their authority. The increase in
the number of subordinates with status level, however, is also reflected
in a decrease in both the number of peers and the number of superiors,

and fhe next model to be considered (Figure 17.14) indicates that to some
extent we can consider the increase in downward communication by higher
status levels as a substitute for the peer communication that is less

easy when there are fewer peers and they are physically more mobile and
less easily dvailable than the peers of lower level supervisors. We can
thus envisage some part of thé increase in downward.communication by

- higher status level supervisors as being "substitute" peer communication.

Finally the causal model at Figure 17.13 shows two indirect relationships
between-the type of department a supervisor works in and the proporfion

of his communication that is directed at lower status levels. The first of
these shows that supervisors with tasks that tend to need discussion

rather than procedure following tend to éommunicate more upward and less
downward, as was explained when the previous model was considered, and the
second indirect path shows us that supervisors whose mobility is restricted
by the fact that théir jobs will not easily allow them to leave their
immediate work area also tend to have a higher proportion of downward

communication.

Supervisors restricted in such a way almost inevitably work in close
proximity to their subordinates and a straightfoxrward physical explanation

of this path is appropriate and sufficient.

The last causal model to consider in this section is the model of the

proportion of peer communication, and this is shown at Figure 17.14.
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Figure 17.14 Causal model of the proportion of peer communication(6)

The principal path in this model - the one between status and the
proportion of peer communication - has just been considered in the
discussion of the model of the proportion of downward communication — and
the direct link between a supervisor's department and his propértion of
peer communication can be considered a "statistical consequence" of the
explanation given in the previous model. For if the proportion of

downward communication in engineeriﬁg departments is greatiy reduced
because engineers have no suordinates and have lesé routine monitoring
activity than other supervisors, then their relative proportion of
communication in other directions must increase and in this case it
increases in équal parts upwards (see Figure 17.12) and with peers. The

_ third path 3,5 is also simple and says that the more opportunity there is
to talk to other supervisors during the day the greater the proportlicn of
peer communication and the more interesting new path - 4,5 - shows us

that peer group discussion is incicased when the clarity of relaiionships
with other departments is low relative to the clarity of task relationships
within a supervisor's own department. As the majority of a supervisors
communications are directed within his own department it can be asswvmed
that this peer communication is aimed at evaluating with members cf his own
department the relative responsibilities of other departments in their task

relationships.
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We now move to a discussion of the relative proportion of communications
a supervisor directs inside and outside his own department. This
discussion will be briefer than the interstatus analysis as the “proportion
inside" is inversely related to the "proportion outside" and thus only one

'of the two needs to be discussed.

3.2 Communication between departments

We remember from Chapter 16 that the great majority of supervisors'
communications take place within their own department type - about three
quarters of production and service department supervisors' communications
are intra—départment and so are about half‘of engineéré' communications.,
Vhen we consider the variation in the proportion of inter-department
communications (the'causai model of the proportion of inter-department
communication is shown at Figure 17.15) we can see that some of the
variation derives in a fairly predictable way from task factors but there
is still some variation over department type that is left unexplained. The
task paths show that increased task novelty and difficulty in sortiﬁg out
what to do about problems increase the proportion of inter-department

communication,. and both these paths are fairly self—explanaﬁory.

The direct link 1,4 shows that some of the increase in inter-depaxrtment
communication that engineers exhibit is not explained by our task factors,

v”'and this possibly reflects the engineexs' views of themselves as planners

Type of .42 .| Task . novelty
depaxrtment 7
3
B H

-.08 , .25 : .29
- : '

Difficulty in 33 Proportion of inter- l

solving problems - - > | department. communication |

2] 4]

Figure 17.15 Causal model of proportion of inter-department communication
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and problem-solvers that has been mentioned previously. It also reflects
the indrease in variety of the informational environments as we move

awéy from the technical core and this increased variety of contacts
emphgsiSes the function peripheral departments provide in filterxing
information or absorbing uncertainty from the environment and thus

buffering the technical core of the organisation.

The causal models discussed in this chapter are complex but they have

given some considerable insights into the determinants of supervisor's
commuinications activity, and we should conclude this chapter by drawing
togethef its major findings. By no means all of the variation

“in dommunication activity from superviéor to supervisor )
in the plant has its roots in the diffgrences in tasks that exist beitween
supervisors, and by no means all the variation that can be put down to task
differences is actually attributable to the dimensions that were develooned
in this research. Nevertheless much of the communication behaviour has at
least been illuminated by a detailed consideration of these charaéteristics

either directly or indirectly in the examination of the models.

If we consider first gome of thelindirect ways in which the models heclped us
t¢ understand organisational communication, we can note that there were,

for instance, important instances in which major differences in communications
activity were found between supervisors in different departments and at
different status levels, but these could not be attributed to differences in
the task dimensions we developed. The models did indicate, however, that a
broader consideration of the tasks in the plant would provide some
‘explanations for .these variations. 1In particular a more detaiied

éxaminaﬁion of the routine activity of monitoring subordinates' work was
suggested as a fruitful area for future research in analysing communications
behaviour. This is indicated partly by the usefulness of the concept of

the "range of subordinates’ activities" in explaining the frequency of a
supervisor's communications and parfly by the nature of the diffexence in
types of communications in different departments. A distinct‘diffefence

in the type of communication was ifound between production departments

and engineering departments reflecting the former's'emphasis on high -
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frequency, routine, short, immediate "monitoring" communications, apd

the latter's emphasis on problem solving. -

It was suggested that in four of the models, strong direct paths between
the department to which a supervisor belonged and his commumication
activity could have been explained with an improved conceptualisation of

routine task activity.

It was also suggested that communications activity may be influenced by

the range of ‘issues covered at an organisational positicn and the éignificance
of these issues to the smooth functioning of the organisation. Supervisors away
from the immediate produétion process, particularly those in higher status .
positions, were involved in longer and more time consuming communicationé
activity than could be explained by the task characteristics considered

in this research and explanations of this could well lie with the

range of decisi?n making at these positions. JTndeed it is interesting
that task dimensions were found to vary very little from status level to
status level and yet therxe were large differences in total communicaticns
activity as we ascend the hierarchy. Future research could well examine

improved ways of including dimensions of decision making in this framework.

This is not to say that all the "unexplained" differences between communications
activity in production and engineering departments are directly attributable

to task dimensions that were left out cf the original framewcrk.. Some
considerable variation was due to variations in the "shape" of the

hierarchies in the departments ~ engineers have fewer subordinates, and

higher level supervisors have fgwér peers in their own department, for

instance, and this inevitably influences communications patterns.

If we attempt a crude guantitative assessment of the direct usefulness of

. the task dimensions developed in this research in explaining communiéations
.activity, we can note that the amount of variance explained by the task
diménsions in the models varied widely from seveh percent in the case of total
time in communication, to forty percent in the case of time to action
characteristics. The percentages indicated that technological differences
within an organisation, as considered here, may‘be expected to influence
communications activity in a significant fashion but they are by no means

the sole determinants of these diffevences.
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As far as the particular task dimensions are concerned no single dimension
emerged as the major determinant of communication activity, and this

supports the argument that a multi-dimensional approach to conceptualising
tasks and technologies is essential to reveal the full explanatory power

of these concepts. In addition to the range of his subordinates' activities
it seems important as far as communications behaviour is concerned to
consider a supervisoYs task at least in terms of its time scale of operation,
its analysability, the degree to which it requires routine procedure

following, and its novelty.

The time scale of a supervisor's job not only influences the uncertainty
attathed to it but also indicates the kind of time pressure under which a
supervisor works. A high time pressure in turn encourages a supervisor to
make his communications shorter, and to use paperwork less; it is assoclated
with the "routine monitoring" type of communication activity. The task
dimensions that measpred a task's routineness were also, naturally associated
with this kind of communication and supervisors with these tasks tended to
communicate relatively more down the hilerarchy and relatively less to their

superlors.

In contrast to thils supervisors with tasks involving more novelty and less
analysibility and needing more discussion and more consideration of plant
goals tended to have more varied communication contacts, to communicate
relatively more upwards and less downwards and to have a higher propcrticn
of interdepartment contacts. In general terms, then, a more "uncertaln”
task influenced communications aétivity in a definite way, making it more

discursive.

Again speaking generally, the discursive type of communication tended to be
associated with departments away from the production core, while the routine
monitoring type of communication was found in the departments closely involved
with shop floor production. There was some indication that higher Level
supervisors in production orientated departments became involved in both

types of communication and thus had an exceptionally high total communication

load.

As far as non-task variables were concerned, there was somne evidence that
younger supervisors were more closely involved in face to face contact with
their subordinates than their older colleagues, and that physical constraints

were an influence on communication patterns in terms of who was communlcated
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with and the medium used. Physical communication difficulties were also
shown to be strong determinants of supervisors perceptions of the overall
&dequacy of communication in the plant. This finding was especially
interesting in that although we found that the existence of a dominant
orgaﬁisational vocabulary made it very difficult for some groups (and vexry
easy for others) to communicate their ideas to other supervisors, yet the
supervisors themselves did not consider this difficulty in’transmitting
ideas as important when assessing the overall quality of communication in
the plant. It seems, at least in a busy mass production organisation, at
the level of supervision studied here, that difficulty in communication means
difficulty in contacting people and does not depend on the difficulty in

transmitting ideas.

In a similar vein the notion of "differentiation" in orientations betweeﬁ
super§isors in different groups was nct found to be useful in explaining
communications activity. It could be that differences in orientation between
employees and the di%ficulties they have in communicating ideas to each other
would be of more relevance in a different type of organisation coverihg a
wider range of activities but behaviour in a mass production plant seems

more strongly influenced by real conflicts and physical constraints than

by peoplc not understanding each other.

Briefly Ehen, a consideration of the many dimensions of organisational tasks
seems vseful in explairing communications at work. Future research in
organisational communication may do well to concentrate on developing
dimensions.of the routine monitoring éspects_of supervisors' work and on
examining characteristics of the range of their decision making activity,

in addition to considering the task dimensions developed here.
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CHAPTER 18

CONCLUSTIONS

In this final chapter we will return to the more significant findings

that the research has produced and try to enumerate some of the imnlications
they may have for future research in administration theory or the swucioclogy
of organisations. 1In the introduction we divided the empirical aims of

the research into four areas and it is convenient to draw the conclusions
under the same headings. The main empirical aims of the research as we
outlined them were, (1) to investigate the applicability of our refurbished
version of the task analysis framework in describing the tasks that
supervisors perform in a mass production organisation, (2) to examine in

a limited fashion supervisors'orientations to work and the influence of
tasks, as described by the framework, on them, (3) to describe the
communications activity that the supervisors were involved in, and ({4) to
assess the usefulness of the task analysis approach in explaining this

communications activity.

There weré perhaps four interesting groups of findings that came under the
heading ¢f the usefulness of the task analysis framework in describing
supervisors'jobs. The first of these was that broadly speaking the framework
was useful and the variables varied! We were able to isolate and
satisfactorily operationalise five major independent characteristics of
organisational tasks - novelty, analysability, risk, variety and feedback
time - and two further  important dimensions of task relationships -
dependence and priority compatibility. That the operationalisation worked
is not altogether trivial because the use of subjective rather than
'behavioura;' measures of task variables is not universally accepted,
although it does follow fairly naturally from any theoretical framework
which places importance on the role aspects of organisationai taskz- and
technologies. As will become clear as this conclusion progresses we feel
that the value this research may have derives fundamentally from its
concéﬁtration on work roles rather than looking simply at task behavicuxr
characteristics, so it is quite important that tasks are operationalised

satisfactorily from this perspective.

Having said that, however, there were aspects of the operationalisation
that do need improving and there were gaps in the original theoretical

froamework. As far as the former is concerned, complexity, predictability
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and sﬁbjectivity are the main variables that need improved indicators in
future'research,,although with the possible exception of complexity this
should not prove too difficult. As far as the latter is concerned we
feel that gaps in the theoretical framework were a consequence of a
concentration common among organisation theorists and in their literature
on the more interesting, problematic and non-routine” aspects of organisational
life - March & Simon's approach is a "decision-making" approach, not a
"no-decision-making” approach and the task analysis échool looks at role of
"uncertainty" in organisations at the expense of the role of "certainty" -
and thié concentration on the more interesting dynamics of organisations
can blind us from the far more pervasive routine non-decision-making side
of life at work. The theoretical framework developed here - and possibly
organisation theory as a whole - would benefit from a wider consideration
of the more routine aspects of tasks and decisions if its
concern 1s +to describe- work roles aé they -exist and influence
:life'in organisations.

¢
The second interesting finding to be considered under the heading of the
usefulness of the task analysis framewoik in describing supervisorg' jobs

revolves around the breadth of the concept of task analysability.

As conceptualised prior to the fieldwork analysability was considered

as. an aspect of the search procedures-that were invoked when
exceptional  occurences arose, and it

seemed thus confined to a specific aspect of task performance. What this
research seemed to show was that the concept is much more widely applicable

to a whole work role and, more important, that it was the most useful
characteristic of a work role when it comes to explaining the attitudes and
actions of task performers. The results of this research showed the analysabil-
ity of a task to include the analysaebility of search procedures but to go Leyrnc
this +to include the impact on the task of fhe essential conflicts that exist
between the operational goals of an crganisation. One of the taske that

faces powverful decision makers in a mass production organisation is that of
maintaining a balance between the stability that is necessary to capitalise

on the scale of production while leaving enough flexibility in the

organisation to adapt to the particular market situation that exists at any
time, and it was suggested that maintaining this balance is facilitated by

the use of role over-dafinition. Very generally the processes that are
involved are as follows. As Thompson pointed out, the production (or

technical) core is routinised and buffered from environmental variation
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by 'periphéral' departments. Production and its control are physically
and administratively all-pervasive and the 'ambience' on the shop floor

is one of a stable non-negotiable technical process geared to a clear
global organisation goal. The global organisation goal is representable
as maximum quantity, maximum guality, minimum cost and, as far as the
production core is concerned, this means producing up to or above schedule

following laid down job specifications. '

The situation in peripheral departments is somewhat different. As the
organisation's variable environment comes nearer so the essential conflicts
between quantity, quality and cost become more real for task performers

with the consequence that performers in these departments no longer adhere
simply to departmental goals but are bound to consider the compromises
necessary between the goals, and the complex negotiated nature of these
compromises. And the problem for peripheral departments lies. not just in
their having to conisider ovérall plant goals as well as their own
departmental goals,.but in their having to monitor the shifts in the balance
between objectives decided upon by top managpment'that occur as the
organisation's environment changes. 'Thé changing balance between various
organisational objectives can be seen, fér instance, in the different
definitions of 'OK quality' that are apparent for different market situations.
Departments concerned with quality must learn to lower their standards and
definitions of 'OK quality' as the market improves and the environment will
absorb more cars, and raise them as the environment contracts and buyers
beome more choosy. The over—definition of organisational tasks make these
opposite shifts "accountable" anhd justifiable to orxrganisation memberé by

top maﬁagement and assists in the strategic manipulation of quality standards

that goes under the name of flexibility.

The clarity of inter-department role relationships plays an interesting
part in this process of shif{ting the responsibility of coping with the
uncertainties in the environment oniov the shoulders of the peripheral
departmeats. On the one hand the clarity of these relationships was

a constituent of the analysability factor, but on the other hand it was
observed that throughout the plant inter-department relationships were
fairly clearly defined. It was considered that any additional flexibility
in these relationships would have resulted in conflicts between objectives
becoming manifest as conflicts between departments and could hgve Pcsed

an intolerable extra strain on the peripheral departments. If this

interpretation is true the relationship betweer the uncertainty of an



- 233 -

organisation's environment and the necessity for flexibility in inter-
department relationships becomes more complex than considered so far in

the contingency theory approach and merits further investigation.

The third interesting finding that concerns the task variables is the way
they indicated that tasks varied within the organisationQ Nearly all the
variation in our task variables came from department differences, and very
little from status differences. We saw novelty, analysability, risk and
several other variables show considerable variation as we moved away from
the technical core in a 'horizontal' direction, but to show no variation
as we moved up the status hierarchy to the level of third line supervisors.
Even feedback time showed no variation over status ievel and we suggest
that this supports those theorists who regard large motor car manufacturers
" as having apparent decentralisation - in that the decisions taken at
relatively low levels may involve many men and large sume of money - but
real centralisation in that the major decisions on new investment and

organisational straﬁegy are kept firmly in the hands of top management.

The inter~department task variation showed the relevance and importance of
Thompson's notion of the routinisation ard buffering of a technical core
with almost all the task variables showing a systematic increase in
"uncertainty" as we moved toward peripheral departments. It also shows the
simplification that is involved when a single technology is attributed to a
whole organisation, for it is guite apparent that there exists é significant
diversity of tasks even within a relatively small number of departments in

a mass production organisation. It would seem important in future research
to take cognizance of this fact, especially when intra-organisation
behaviour is being considered. The conceptual framework offered here seems
a useful starting point in examining task variations within an organisation
both in terms of the task dimensions that are suggested and in tbe importance

it attributes to the task relationchips between groups in the organisation.

The final finding about superviscr's tasks that is of some interest to organis
tion theorists concerns the replies that weré'given to questions‘oh inter~
dependence,which indicated that the degree and direction of perceived
dependence between departments is by no means a simple issue. The perceived
degree of dependence of one department on another seems to vary with the
saliency of whatever it is that one department sees itself as dependent on

the other for, and whereas production seems fairly uneguivocal about their

dependence on others for support and others' dependence on them for
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production, the peripheral departments, as we have just seen, perceive
amulti-goal organisation that has other aims than simply production in
vthe here and now, and this makes them relatively under—-emphasise both
production's dependence on them and their dependence on production. The
relétionships here merit considerable further attention not least because
of the Emersonian notion of an organisational power that many organisation
theorists employ (Emerson, 1962)., In passing we might also note that Mohr's
suggestion that: ' .
"observed relationships between technology and structure may be due
more to task interdependence than to routineness" (Mohr, 1971)
was not supported in this research and that interdependence played a
relatively minor role in the causal models of both orientations and

communications activity.

The ‘'oOrientations' aspect of the.researéh was less conclusive than the

work either on taskf or communications, but there were four areas in which
the findings are of some interest to organisation theorists. Firstly, we
found that supervisors with fairly analysable tasks - who tend to be found
in the production departments ‘- regard organisations as being primarily
concerned with efficient production, and the mass production system of
organisation is regarded as an appropriate and effective means to this end.
There is a general sympathy amongst these éupervisors with the aims of mass
production and an acceptance of the necessity of a mechanistic control
system to regqgularise this - indeed these supervisors favour the enlargement
of this process of 'rationalising' production. Concomitant with this,
however, is the feeling, particularly amongst the oldexr shop floor
supervisors who have remained as foremen, that work in this kind of
organisation is not something that is inherently satisfying or involving.
So, generalisihg, the acceptance of mass production.as a system is an

instrumental acceptance - a calculative rather than personal involvement.

In the peripheral departments we see the opposite situation as supervisors
here tend to have more interesting and involving work, but feel confronted
by a control system that is geared to routine task performance and is less
appropriate for their jobs. They encounter conflicts between objectives
that are not allowed for by the control system and consequently tend to
see the organisation —‘and mass production in general - as unnecessarily

bureaucratic.
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The second interesting finding in this part of the research threw some
light on the process by which.the goal iaentification that was mentioned
When the task results were being considered, arises. Supervisors in
production departments, with their view of the centrality of their work
to the well~-being of the organisation were committed in a fairly straight-
forward way to production as a goal and to their depariments objectives
in preference to overall plant objectives. This was especially true for
younger supervisors who see their performance with respect to departmental
objectives as a key to their promotion possibilities.

. '
In contrast to this the peripheral departments tend to define their roles
in terms of a service to production and see compromise as necessary between
their own interests and production's interests. This process is reinforced
by the task activities they are involved in. We suggested that the
conflicts they encounter between departmental objectives make“them more
aware‘of their own interests but that this is offset by the discussion with
other departments tﬁat is a characteristic of their job. In othexr words,
the amount of discussion that is necessary in some jobs encourages an
understanding and acceptance of the necéésity of compromise between different
departmental objectives. So,in line with lawrence & Lorsch's work, we found
that managers in any department regarded their own department's goals as more
central to their work than the gecals of any other single deﬁartment, and
that ﬁhe degree of goal conflict that is seen to exist, and the degree of
compromise that is regarded as necessary, also varies from department to

department.

The third finding in the orientations section is also related to Lawrence

& Lorsch's work and is simply that, like them, we found by far the largest
difference in orientation between departments'to be the difference in time
orientation . Production's short term time brientation is in line with the
importancz theéy attach to production goals, whereas the longer time nrientation
of peripheral departments allow for many objectives to assume prominence for

them at different stages, as Cyert & March note (1963).

Finally it is also interesting to note that except for differences in goal
orientations and time orientation there were no other large differences
between sapervisors in different departments in the Drientgﬁions to work
they exhibited. This and the fact that differentiation was.not found to be
a useful explanatory variakle, may be due to the relatively sicall range of

departments examined in the research, but nevertheless the findinag did not
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support Lawrence & Lorsch's contention that differences in orientations are,

per se, major obstacles to inter-department integration.

In the case of goai orientation and time orientation task characteristics
weré found to account well for differences between supervisors in different
departments, explaining approximately 25% and 55% respectively of the
variance of these orientations, but for the remainder of the orientations
only 10% to 15% of their variations could be put down to the influence of

a supervisor's task on his oriéntations to work. While this implies a
significant, if small, explanator§ power for task variables it also suggests
that differences in goals and time perspectives may bé the major differences

that arise between task performers dealing with different sub-environments.

The relationships that were found between task characteristics and orientations
to work also indicated that a multi-dimensional approach to technology is
appropriate, as no single dimension emerged as the best predictor of all

the orientations ané most of the dimensions developed in the research were

useful at one stage or another in the analysis.

The communications section produced several interesting findings, both
descriptively and in terms of the explahations of this activity that were
generated. As far as the descriptive part is concerned we found two very
distinct types of communication activity. In the production departments,

and especially on the floor itself, we found a predominance of a communication
pattern that involved high frequency, short,broutine, communicaticne that

were concerned with fairly predictable monitoring of the immediate production
process. As we moved away from production, especially in the engineering
departments we found sﬁpervisors involved in far fewer but longer
communications that were much less routine and were concerned with a time
period several days ahead at least. The first cf'these types of communication
was associated with a relatively greater proportion of downward communication
and the second with a greater proportion of upward énd, to a lesser extent,
peer communication. Again these cormmunications descriptions ar=z consistent
~with the view of prodﬁction core and peripheral tasks that have been

summarised in this chapter.

We also found, as we might expect from Thompson's work, that moving away
from the technical core in both a horisontal and a vertical direction
produced an increased variety of communication contacts. As a general

rule supervisors communicate most frequently with people who were
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organisationally near to them ~ members of their own department or
members of the same or édjacent status levels - and most of this
communication was face to face. In the peripheral departments, hbweVer,
engineers had a wider range of communications contacts and it was
suggested that they were involved in filtering and absorbing information
and uncertainty from other parts of the oréanisation and from the

environment.

‘The variety of communications contacts also increased wiﬁh status and it

was suggested that this could be attributed to the rénge(but not strategicness)
of decisions made at these levels and the need to transmit and explain these
decisioné. High level‘supervisors in particular had a wide variety of

vertical inter-status as well as inter-department contacts and, although we
suggésted that £his was partly an inevitable conéequence of ﬁhe relative
scarcity of peers at this level and that some of the vertical communication
could be considered as "substitute” peer communication, we also considered-
their activity as iﬁvolving a large degree of formal decision taking and

.transmitting.

The total amount of time spent in communication also increased rapidly with
increasing étatus, as previous studies have shown, but no difference was
.fOund retween different departments in the total amount of time they spent
in communication. This result, however, masks the fact that the type of
communication differed greatly between departments, as explained above,

and mzkes it imperative in studies of organisational communications for
a'clear distinction to be drawn-between communication frequency and the

total time spent in communication.

When explanations of communications. activity were derived from the causal

medels it was found that a supervisor's task characteristics, his

" orientations and the physical constraints on the facilities available to
him, all influenced his communicatioins pattexms. We also suggested that
the "shape" of the organisation - the number of peers, superiors and
subordinates he had - and some tagk characteristics that were not included
in the original framework,affected his behaviour and found that the
.relative importance of these influences varied considerably as different
aspects of communications behaviour were considered. The most straight-

- forward communication variable ~ time spent in communiéation - for instance,
varied significantly with task analysability, but its huge variation over
statuslevel was also suggested to be a consequence of the sheér'rahge of

decisions and necessity for transmitting them that exist at higher status
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leveis. Communication freguency on the ofher hand, was influenced by the
amount of routine monitoring necessary in a supervisor?s.task'and it was
éuggested that with an improved categorisation of a sﬁpervisor's,routine
work we could have explained mdre fully the reasons why shop floor

foremen had such a high communications frequency.

The task an@lysis framework was at its most usefﬁl when explaining the
straightﬁorward task aspects of communications - their routineness and the
time period to which they were addressed, for example - and least useful
when explaining media use and initiation/reception rates, where physical
constraints and supervisor's orientations were just as strong influences.
The amount of wvariance explained by the task variables vafied from about
10% to 40% so again it can be seen that task characteristiqs form a
significant facfor in explaining organiSational communications, but canﬁot
be -considered to provide exhaustive explanations. The picture was the same
when flows of communication from group to group in the organisation were
considered, with tas% characteristics providing significant but partial

explanations of these flows.

We had expected, following Lawrence & Lorsch's work, that differentiation

" between departments would have an adverse éffect on communications cuality
because of the lack of commdnality of cognitive structures tha* can arise
between departments. We did find that a "mismatched" cognitive structure
caused problems in "getting idess across" in our organisatior, but this was
connected with the confrontation of the tasks of peripheral depairtment
members and the dominant mass production control system rather than a
cénsequence of differentiation between sub-grours in the organisation. We
suggested that the differences between this finding and Lawrence & Lorsch's
work might be a result of the different range of departments and status
levels considerea in the two research designs, bat our scepticism of the
usefulness of "differentiation" as a major organisational concept in itself
(rather than considering the variation of particular task or orientation
characteristics across departments) was not allayed by this rescarch project.
In fact it was interesting that the overall quality ofAcommunication between
departments was seen by supervisor's as entirely a consequence of the
physical difficulties involved in contacfing department members and was
apparently unrelated to any difficulties experienced in getting ideas

across to them.
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As with orientation causal models the.models of communication indicated

that many aspects of organisational'tasks can influence communications
patterns‘and that a uni-dimensional approach to technology is inappropriate.
In particulai, it is recommended that future research considers at least

the énalysability, novelty, risk, variety,-feedback time, complexity and
-predictability of tasks at different positions within the organisation and
the priority compatibiiity and dependence that'exist between organisational

groups.

This research has shown the importance of considering the tasks that exist
in organisatioﬁs when investigating behaviour at work. In particular we
found Perrow's and Thompson's work to be of use in our analysis, not solely
in terms of increasing the variance explained in our causal models, but
also in terms of illuminating findings for which explanations were ﬁot'
immediately obvious. We hope to have added to this tradition particularly
in terms of showing-the importance of considering organisational tasks as a
system of more or léss well defined roles and in giving a systemztic
framework by which ,the more important characteristics of these roles can

" be identified.
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NWOTES

bNotes for Chapter 2

(1)

(2)

(3)

"It would be erroneous, of course, to assume that the "official"

tasks orx task decomposition structure - if there is one - are
necessarily identical to the hierarchical combination of tasks that is
taken for granted by any particular individual orxr group within the
organisation. As Levinson (1959) noted:

"In attempting to characterise the role regquirements for &
given position one must therefore guard against the assumption
that they are unified and logically coherent. There may be
major differences and even contradictions between official
norms, as defined by charter or by administrative authority,
and the 'informal' norms held by wvarious groupings within. the
organisation" .

Indeed, as Levinson also notes, the degree of consensus about role
requirements is among the most significant properties of any organisation.
It happens, howevexr, that the degree of decision about shop floor
supervigory tasks in a mass production organisation like the one at which

this research Wwas undertaken is relatively high and thus the negotiation of
role definitions that is an important facet of life in some crganisations

. {eg, mental hospitals) (Strauss: et al, 1263) is not so significant for

our analysis, -as we shall show.

In this research the "objective" definition of categories and strategies
is taken to mean that all task perfoimers would agree about what
constitutes each category or strategy - a'consensual'interpretation of
objectivity. ' ) ) ’ ’

In this research the term uncertainty is used to refer to the "state of
mind" of a task performer, and is not considered to be a characteristic
of an environment or a technologv. This use of the term is consistent
with the way it is used in the decision making approach to organisation
theoxry and is preferred here because it seems to us that the uncertainty
of an environment is not necessarily an inherent characteristic of an
environment but is a consequence of the categories that are used to
describe it. Thus two organisations acting in a given environment in
completely different ways can regard it as having completely different
amounts of uncertainty. ‘This seems to say more about ths
organisational definitions of the environment than about the environment
itself. It should be noted, however, that this use is in contrast to
the rather loose way the concept is used in the task analysis school,
viz: :
"The implication that variety or uncertainty in the organisational
task is a significant factor in relating technology to
organisational structre can be found in the work of most of the
social scientists adopting the task analysis approach to the study
or oganisation" : (Woodwaxrd, 1570)

and Lawrence & Lorsch's ucc of the term:-

"the certainty of the reievant sub-environment" (Lawrence & Torsch,
1967(a)).
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It is worth noting that the programmability of the task of an
organisation (or any group) is closely associated with what Perrow
has called:

e ' L.
"perceived nature of the raw material" (Perrow, 1967)

is that the task input categories are reflections of organisational
definitions of the raw matexrial. Perrow's "perceived nature .of the

rav material" dimension runs from "not well understood" to "well _
uncerstood”" and it can be seen-that organistions who consider themselves
to have a poor understanding of their raw matexrial will have relatively
un-programmable tasks.

The main difficulty with the concept of task complexity lies with the
level of generality of any task definition. For clearly, at one
extreme, the task definition could treat all input objects as unigque -
as in one sense they obviously are - and at the other extreme a task

- may be quite well described by using only a few very general input,

strategy and output categories. The problem, analytically, reduces to
one of finding the minimum number of categories commensurate with a

-complete descritpion of the task. In this research however we can,

in a way, by-pass this thomny problem because our interest lies in the
complexity as defined by the tash performer.

’ 1] - B
It is explained later in the chapter that this research is primarily
interested in task performers' definitions of their tasks rather than
in "objective" measures. This is partly a response to the criticism
of technological determinism that has been levelled at the task _
analysis approach to organisation theory, and partly hecause generalisable
objéctive measures of task characteristics are extremely hard to develop,
as the Woodward team discovered (Woodward, 1970).

The realisation that major -organisation priorities can be, and indeed
often are, in crucial contradiction to each other, throws into relief
the job of top managers to:

"settle conflicting claims in a maze of rules, (and) arbitrate
between opposing forms of rationality" (Crozier, 1964)

The conflicts are probably settled as often as not by power struggles
within the top management group rather than by reference to any
organisational need and the power and coalition relationships within
this group will influence an organisation's strategies and decisions
at any time. ‘

This shows the importance ©f the study of task bases of coalitions in
organisations and, although this is not studied in this research, the
theoretical framework developed here is currently being used as part
of a theory of intra-organisation power distribution and bargaining
processes (Abell, 1975). The study of task factors as sources of
power is now well established in organisation theory (see for example

‘Crozier, 1964; Perrow, 1961; Hickson et al, 1971) although it has

frequently been pointed ocut that the relationship between the two is
extremely complicated (see for example Cyert & March, 1963; Thompson,
1867) . .

An interesting point to note is that the genuine conflict that exists
between organisational priorities makes it possible for the powerful
coalition within the management group to justify almost any decison by
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reference to one or other of the priorities. This use of organisational
objectives as a resource in "accounting" for their behaviour has been
of particular interest to ethnomethodologists.

“Using Salaman's terminclogy, these conflicting objectives:

"are used and referred to by those persons who are, as it were,
licensed to employ them in everyday organisational life to
justify their actions" (Salaman, 1974).

In a similar way to the way that Bittner describes patrolmen's use of
the law on skid row: '

"it could be said that patrolmen do not really enforce the law,

even when they do invoke it, but merely use it as a resource to

solve certain pressing practical problems in keeping the peace"
(Bittner, 1967)

- Managers can use conflicting goal structures as a resource in their

explanations and justifications of solutions they implement to cope
with their own pressing practical problems.

Eg, the number of relationships between a set of groups rises fax
faster than the nunmber of groups itself necessitating more datsa
collection and at least two sets of data are needed - one for attribute
variables and one for relational ones.

Thomspon makes no specific mention of the fourth logical possibility
in our classification - indirect dependence - primarily because he is
concerned with an overall description of the level of inter~dependence

‘of the separate parts of an organisation, rather than looking at the

details of the dlrectlons of dependence between the parte of an
organisation.

An excellent example of the consequences of the perceptions »f key
participants was given by Perrow (1970) when he descrikcd the
different conceptions of juvenile delinguents that were held at two

. correcional institutions. The "objective”" envirconment of both

organisations could be considered similar but the instituionalised set
of meanings used in the two situations were entirely at odds with

one another, and resulted in. completely different forms of treatment
of the delinguents.

Notes for Chapter 3

(1)

Lawrence & Lorsch's measures of goal orientation and differerntiation
are shown below. It can be seen that the goal orientation measure is

a very general indicator and that the differentiation measure generated
from it is, of necessity, rather arbitrary.

"Goal Orientation

The wording of the question usad to measure goal orientation
was varied slightly depending upon the dominant issue in each
industry. The example below was used in the plastics industry.
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The part of the environment each item pertained to is
indicated in parentheses, but was not included on the.
questionnaire. The item referring to total company
profits was not utilized in our analysis.

In evaluating and considering the potentialitiés of a

new idea, there are many considerations about which persons

in different parts of the organisation must be concerned.

We recognise, while all of these concerns are important,

that certain concerns will be most important to you. In order
to learn which are most important in your personal opinion,

we would like you to rank the ten criteria listed below as
follows: ‘

(a) Place a "1" by the three criteria which are of most
concern to you personally. '

(b) Place a "2" by the next three criteria which are of
second most concern to you personally.

Criteria:

- The manufacturing costs associated with products
resulting from the proposed idea. (Techno-economic)

- Competition's response to products resulting from the
proposed idea. (Marketing)

- The potentialities for scientific publication which might
result from the proposed idea. (Science)

- The return on investment the company might gain from the
proposed idea. (Not used)

- The technical processing problems which might result from
' the proposed idea. (Techno-economic)

- The contribution which research on the proposed idea might
make to scientific knowledge. (Science)

- The capability of the sales organisation to sell a product
resulting from the proposed idea. (Marketing)

- fThe technical capability of the research staff to conduct
research on the proposed idea. (Science) '

- The plant facilities which would be required for a product
resulting from the proposed idea. (Techno-economic)

- The effect of products resulting from the proposed idea on
the sales of existing company products. (Market)

Degree of Di fferentiation

To determine the relative deqgree of differentiation between pairs
of units or among organisations it was necessary to dcvelop a
comparable differentiation score for all four attributes, ie,
structure and inter-personal, time and goal orientations. This

was done as follows. First, the differences in each attribure

for all ten organisations were divided into five classes. Each
class was next assigned a differentiation score from one (least
differentiated class) to five (most diffcrentiated class). These
five point units of differentiation scores for each attribute

made it possible to arrive at a rough measure of the relative total
differentiation between relevant units by summing the sccres for all
four attributes. The average differentiation scores wers computed
from the total differentiation scoras for comparable pairs of units
in each organisation." (Lawrence & Lorsch, 1967 (b))-.



(2)

The differentiation measure used by Lawrence & Lorsch is shown at

Note 1, above. Some idea of its arbitrariness can be gleaned fxom

the fact that the differentiation scores assumed} for instance, that

for a department to be highly differentiated from another department

on goal orientation was eguivalent to their being highly diffexentiated
on time orientation. The method also assumed that each of the dimensions
was equally important in constructing a total differentiation.score.

Notes for Chaptex 4

(1)

In this research each communication episode (ox communication, for short)
was defined in texms of the people involved in the interaction. If the
membership of an interaction situation changed, a new communication

was considered to have started. Burns (1954) used an identical method
of identifying each new communication and this is discussed in the
methodology section of the thesis (see chapter 6).

Notes for Chaptex 5

(1)

. L] i
Supervisoxs is the generxic term used in this thesis for the feremen,
general foremen and superintendents in production and service departments,
and for the engineers, senioxr engineers and superintendents in engineering
departments.

Notes for Chaptexr 6

(1)

Note

In this research each communication episode (or communication, for shoxt)
was defined in terms of the people involved in the intexaction. 1If

the membarship of an interaction situation changed, a new communication
was considered to have started - see Chapter 4.

for Chaptéer 9

(1)

(2)

The operationalisation of feedback time used in this reseaxch was very
similar to that used by Lawrence & Lorsch(i967 (g (b). As it had been
used before, and its form was complicated (see Appendix 1) it was not
considered desirable to use a muiliple indicatoxr approach for this
variable.

These variables were omitted zs they were intended to be indixect
indicators of a task performers knowledge of his task, and its
complexity (see Appendix 1) but did not woxk in this way. Including
them made little difference to the factor analysis but for clarity of
presentation they are omitted. )

It will be remembered that the "knowledge" a task pexrformexr felt he
had of his task definilion was investigated so that the effects cf
newness in a job on a task performex's uncertainty could be examined.
This is regarxded as a minor variable and is not discussed separately
in this thesis.
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For comparative purposes it can be noted that recent research on
operationalising Perrow's technology construct was based on a variable/
cases ratio of 1:4 and a factor lodding of 0.4 required for inclusion -
figures almost identical to ours (see Lynch, 1974).

The factor analyses showed that item KNO2 from the 'knowledye' dimension

" was also closely associated with this group. As discussed in the next

chapter this fits very neatly into the overall interpretation of the
factor, and was retained as a constituent of it.

Notes for Chapter 10

(1)

As was discussed at Chapter 8, the position adopted in this research is
that if previous research has demonstrated fairly conclusively the
existence of a particular causal link (as for instance the increase in
task routineness as we move toward the technical core of an organisation)
then repeating this finding can, for all practical purposes, be regarded
‘both as support for previous research and as a validity test for the
part particular measures adopted in this latest piece of research.

Notes for Chapter 11

(1)

(2)

3)

The inter-status data that was collected referred solely to the tasks
that a respondent performed with his colleagues within his own
department so-that although the results may be indicative of his overall
inter-status relationships throughout the plant, it was considered

safer to use the data as illustrative rather than to include it formally
in the causal models of overall inter-status communications patterns.

It should also be noted that a straightforward.calculation of the 'average'
characteristics of a supervisor's task relationships also ignores the

fact that, to the task performer, some relatlonshlps will be Ffar more
significant than others,

The signs of the path coefficients must obviously be considered in
relation to the direction of the scales of the original variables. It is
unnecessary, however, to continually refer to the original scales as all
the paths are discussed in detail in the text following each model.

‘Notes for Chapter 12

(1)

(2)

As with the orlglnal factor analysis, many separate analyses were
performed on this set of variables with varying parameters used in the
analysis procedure. It was found that reasonable alterations to the
barameters made no significant difference to the results and the factor
analysis shown at Table 12,1 is representative of them.

In general the factors produced in this second-order analysis are not used
in the causal models, but in two models the overall analvsability factor
is used for ease of presentation instead of putting in the three
constituent parts. Like all the other factors in the research the scale
was constructed by straightforward addition of the items - attribute
analysability, average relational task ambiguity and average priority
compatibility.
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Notes for Chapter 13

(L) As with feedback {time in the task section we used the Lawrence & Lorsch
measure of time orientation, which does not involve multiple indicators
and thus does not appear in the table below.

(2) "Complexity" is a texm uced to denote the number of factors of which a
variable is a significant member (see, eg, Harman, 1967).

Notes for Chapter 14

(1) BURl - TASK Correlation = -.37 sig. at 2%
(2) BSTRCT - TASk Correlation = ,25 sig. at 2%
(3) INT4 ~ TASK Correlation =-.27 sig. at 1%
(4) SOCIAL - TASK Correlation = =.29 sig. at 1%

(5) INT 1 - SEARCH (prior). Correiation = .31 sig. at <1%

il

(6) TASK - STRCT Correlation .25 sig. at 2%
(7) STRCT - BURL Correlation = ~.22 sig. at 3%
(8) SEARCH (PRIOR) - TIME Correlation = 0.24 sig. atv 3%

(9) SEARCH (DISC) - TIME Correlation

0.28 sig. at 1%

(10) SEARCH (PRIOR) - INT1 Correlation

il

0.31 =sig. at <1%
- (11) DEPARTMENT - SEARCH(DISC) Correlation = 0.26 sig. at 1%
(L2) STATUS -~ BUR3 Correlation = 0.25 sig. a£ 2%
(13) The ccrrelation between a supervisor}s mean time orientation and his

department type was 0.67 - by far the largest variation of any of the
orientations over horizontal or vertical location in the organisation.

(14) BUROC — TAS3 Correlation =--,42 sig. at <1%
(15) BUROC - TAS4 Correlation = .27 sig. at 1%
(16) BUROC - TAS5 Correlation = .25 sig. at 2%
(17) BUROC - S0CG Correlation ==.21 sig. at 4%
(18) BUROC - DEMOC Correlation =+.39 sig. at<1%

(19) DEMOC Scale_cqmbined DEM1, DEM4 and DEM2, which correlated as follows:
: DEML with DEM4: r = .35 sig. at <1%; DEM4 with DEM2: r = .31 sig.at <1%;
DEM1l with DEM2: r = .30 sig. at 1%

(20) DEMOC - BUROC correlation = -.39 cig. at <1%

il

(21) DEMOC - TAS3 correlation .25 sig. at 2%

Notes for Chapter 15

(1) The proccdures used for obtaining the 'best' causal model were outlined
in detail at Chapter 8.
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(2) It should be noted that the paths 1,2 and 2,3 are not statistically
significant. The high correlation between 1 and 2 introduces the
problem of multi-collinearity (see Palumbo, 1969; Wonnacott &
Wonnacott, 1970) into the final regression in the model and the paths
have been retained as the zero-order correlations — shown in brackets -
are significant.

(3) Correlation matrix of independent wvariables:

1 2 3 4
1.00
-.14 1.00

.18 -.05 1.00
.18 .04 .35 1l.00

WD

(4) The overall task analysability factor is also highly correlated with
the evaluation of bureaucracy (-.33 sig. at 0.3%) but does not provide
.the best causal model because of the strong correlation in the
opposite direction of one of its constituents - the priority
compatibility scale. This is also true in the causal model of the
'democracy' scale, and is discussed at note 5 below.

(5) It can be seen from the model at Figure 15.12 that the three
constituents of the overall analysability factor - analysability, A
prioxity compatibility and the clarity of task relationships are exactly
the three determinants of supervisors evalpations of the democraticness f
of the organisation. It can also be seen that the priority compatibility b
scale has an effect in the opposite direction to the other two scales
and this is why the overall analysability factor does not form a single
best determinant of this evaluation.

The same was true of the "bureaucracy" model and the explanation of the
apparent inconsistency of the scale lies in the ambiguity of the
priority compatibility item. This was dealt with fully in Chapter 11
where it was explained that in order not to make the item too abstract
it contained reference to the amount of bargaining in a task
relationship as well as reference to the priority incompatibility in
the relationship.

Notes for Chapter 16

(1) Two of the communication characteristics that were expected to provide
interesting information - media usage and initiation/reception
characteristics - in fact provided very little to contribute to the
central arguments of this chapter. Consequently they are not dealt
with as separate sections, but are referred to in the text where
appropriate. .

(2) As was explained in Chapter 6 communication behaviour was measured by
asking supervisors to use self record pads for four separate one hour
periods, but in the case of overall communication rates we can also
refer to one of the "matrix" interview items. AaAn initial question
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about fregquency of interaction with each of the departments in the
plant was used so that the relational task questions would only be
asked with reference to those departments with whom the respondent
had a regular task relationship. The exact question is shown at
Appendix 4 and it can be seen that it asks about " frequency of
communication" - rather than "time in communication" - with other
departments. There is some difficulty in reducing the information
derived from this question to a summary statistic that can be used

to validate the accuracy of the communication record book data, this
difficulty being primarily a consequence of the broadness of - -the label
attached to the answer representing the highest frequency of
communications - "all the time". It can be seen from the Appendix
that this answer is used for communication frequencies that range
from, say, once an hour (which might be the frequency of communication
between an engineer and production supervision) to fifteen or twenty
times an hour (which might be the rate between a production supervisor
and other personnel in his own department)}. In the end it was decided
to use the frequency of use of this response ("all-the-time") for each
respondent as a general indication of his communication fregquency, but
obviously this measure is crude. A correlation of 0.43 (sig. at 0.1%)
existed between this measure and the "corrected" average number of
communications per hour recorded in the CRB's, and this was deemed very
satisfactory given (a) the nature of the method of construction of the
"matrix"™ summary statistic just mentioned, and (b) the natural variation in
communication rates for individuals from hour to hour and day to day.
Other correlations will emerge as this chapter unfolds that support
the conclusion that the correlation between reported and recorded
communication activity is sufficient to use the CRB data as giving
reliable and accurate measures of this behaviour.

Corrected frequencies were used to allow for the time per hour that
the CRB was actually used for, and the. respondent's estimates of the
proportion of his communications that he managed to record in each
hour, as explained at Chapter 4. All CRB figures mentioned in this
chapter are "corrected" figures unless otherwise stated.

(3) The department-type scale used to calculate this correlation is the
scale used throughout this research - i.e. production = 1, service = 2,
engineexring = 3.

(4) In this research each communication episode (or communication, for short)
was defined in terms of the people involved in the interaction. If the
membership of an interaction situation changed, a new communication was
considered to have started - see Chapter 4.

(5) The correlation between communication frequency and the average length
of each communication is -0.51 (sig. at 0.01%).

(6) The status scale used to calculate this correlation is the scale used
_throughout this research - i.e. foremen/engineers = 1, general
foremen/senior engineers = 2, superintendents = 3.

A7) The scale used was identical to the 'Time orientation' scale described
at Chapter 14 and the expectation was that the time orientation
reported there would be manifested in the time period with which actual
communications were concerned. The correlation between supervisors'
time orientation and the time period to which their communications were
-addressed was 0.60 (sig. at 0.0l1%), a result that again provides
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support for an optimistic assessment of the reliability of the CRB's.
The scale used was: Action expected . . . . . .

. Immediately

. Later this shift —
. Later this week

. Later this month

. Further future

(S0 ROV S I o

and a mean for a supervisor of 1.2 is interpreted as his average time
to action is just shorter than "later this shift".

(8) For presentation purposes two modifications to the actual hierarchy
are made in the figures in this section. Firstly plant management
level and operations management level were combined because of the
necessarily small amount of communication to these levels from our
respondents; and secondly the departmental clerks, whose status is
intermediate between hourly paid employees and foremen, are included
separately as they were involved in a considerable amount of
communication with the status levels in our sample.

(9) We can gain some idea of the reliability of our CRB data by looking
at the communication flow between foremen, general foremen and
superintendents. For these supervisors we have estimates of the
amount of communication in a relationship from both ends of that
relationship. We have, for example, foremens' recorded time in
communication with general foremen and general foremens' recorded
time in communication with foremen and we can use these two figures,
adjusting the times to allow for the different number of foremen
and general foremen at the two ends of the relationship, to get a
very general idea of the reliability of the CRB's that will add to
the reliability details noted earlier in this chapter.

From Table 16.2 we can obtain our broad idea of the reliability of

the CRB's as follows. The "average" foreman interacts with general
foremen for 6.1 minutes per hour. The average general foreman
"interacts with foremen for 21.8 minutes per hour. But Appendix 11
shows that there are 3.8 times as many foremen as general foremen.

So we would expect the "average" general foreman to record approximately
four times as much communications as the "average" foreman records
communication with general foremen. The figures of 6.1 minutes per
hour and 21.8 minutes per hour (1:3.8) indicate this is exactly the
case although it must be said that this calculation would be much more
valid if there had been more reliable matching of the groups at either
end of the relationship. (In the perfect case one would like to match
pairs of individuals using the diaries for several days, as for
instance Burns (1954) did, instead of matching groups containing up to
500 individuals with an average of less than an hour's recorded
communication per group member). Notwithstanding this doubtfulness
surrounding this reliability calculation we report that the ratio of
foremen to superintendents was 10:1 and the ratio of time in
communication 1:7.6; the ratio of general foremen : superintendents
2.7:1 and the ratio of time in communication 1:1.5.

Consideration of Table 16.12 enables us to make similar calculations
for inter-department communication. The ratio of production supervisors
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(11)
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to service supervisors was 1.4:1 (see Appendix 11) and their

‘recorded communication was in the ratio 6.1 mins : 5.8 mins - 1 : 1;
"the ratio of production supervisors to engineering supervisors was

2:1 and their recorded communication was in the ratio 1.2 mins to

5.6 mins - 1 to 5; the ratio of service supervisors to engineering
supervisors was 1.4 to 1 and their recorded communication was in the -
ratio of 2.5 mins to 7.2 mins - 1 to 2.9.

Correlation between status and time spent w1th operators =
~-0.53 sig. at <0.01%

Correlation between status and time spent with departmental
management = 0.65 sig. at <0.01%

Communications in the plant are predominantly face-to-face, as the
table below shows, but there is a tendency for higher level
supervisors, who have immediate access to a telephone, to use the
telephone instead of face-to-face interaction.

Medium % communications using this medium

All supervisors Level 1 Level 2 Level 3

(N = 74) (N = 43) (N = 22) (N = 9)
Telephone 21 18 25 29
Face-to-face : 73 77 69 67
Writing 5 6 6 4

Media usage . '

Notes for Chapter 17

(1)
(2)

(3)

See Chapter 8 for definition of 'best' causal model.

It will be remembered that communication frequency showed a non-
linear variation over status and department and its linear correlation
co-efficients with other varlables may be of dubious status and
usefulness.

The causal model here is slightly different from the other causal models
presented in the thesis. In general for simplicity's sake it was not
considered that one communication variable could be regarded as

causally prior to another communication variable. It was shown in
Chapter 16, however, that the average 'time to action of a supervisor's
communications and their average length were highly correlated (0.57
sig. at <0.01%) and it seemed reasonable that his 'time to action' might
be. influencing the average length of his communication. Consequently

it was included in the set of possible predictor variables in the
stepwise regressions, and did indeed form an important part of the

final causal model.
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Figure 17.9 shows the causal model of the average 'time to action'
of a supervisor's communication and this model is summarised in path
1,3 in Figure 17.3.

(4) "Summary" causal models are used in this thesis for ease of presentation
where the number of variables in a model becomes diagramatically
unmanageable. These show the variables immediately preceding the
dependent variable but may not show prior variables. These prior
variables will in any case have been shown at least once previously
where the causal models of the variables they are prior to were
considered. The figyres shown on these diagrams use the/@
co-efficients and "R™" from the complete model, and the correlations
shown between the independent variables of the summary model are from
the original correlation matrix of variables. The full models can be
derived by adding the "prior" causal variables to the abbreviated model
shown in the diagram, and in all cases the full model will have been
tested and found to be significant.

In the case of the model at Figure 17.6, the raw correlations between
variables 1 to 4 are:

1 2 3 4
1 1.0 -0.14 -0.26 .06
2 1.0 -0.08 .17
3 1.0 -0.05
4 1.0

(5) This refers to the relationships between supervisors in different
departments. It will be remembered that the details that were
collected about inter-status task relationships were based on the
inter-status relationships within a supervisor's own department and
were not felt to be generalisable enough to a supervisor's more
global inter-status interactions to be formally included in the causal
models of inter-status communication, although the results are
illustrative and will be used to embellish the conclusions drawn from
the more formal statistical techniques.

(6) The correlations between the independent variables are as follows:

1 2 3 4
1 1.0 -.06 -.08 .04
2 1.0 -.13 =-.14
3 ) 1.0 .16
4 1.0



- 251 -

- APPENDTX -1

Task Items and Scale Construction

1l. Ttems used (Qrouped by the concept they were intended to measure) with
* (a) short hand name, (b) mode of asking, (c) mean and standard
deviation, and (d) sign. . : :

(Q) = guestionnaire item ; _ () = interview item
A. NOVELTY = more novel
NOV1 (I) - How often do you find yourself faced with completely
(~) " new problems in your Jjob?
Mean = 2.3 1. All the time
SD = 1.4 2. Often
’ 3. Sometimes
4. Not very often
5. Rarely, never
SNOV2 (@) What percentage of what goes on in a day in your Jjob
(-) . dp you know how to deal with "automatically"?
Mean = 73.5% o '
SD —_ 21-7 3 - = - - . . - - - o
NOV3 Q) How much of your time is spent working out ways to
(+) deal with problems you have not come across before?
Mean = 2.8 1. Hardly any, none
SD = 0.8 2. Not much
3. Some
4. Quite a lot
5. A great deal

B. AMBIGUITY + more ambiguous

AMB1 (Q) Supervisor's jobs often have several objectives - high
(-) productivity, good quality, low costs, fast service, etc.
Mean = 2.7 In your job how often do you find that you have to
SD = 0.9 sacrifice one objective slightly to achieve another?
1. Very often, all the time
2. Often

3. Sometimes
4. Not very often
5. Rarely, never

AMB2' Q) . Supposing you find that you can't satisfy all your

« (=) - objectives at once and you have to decide to concentrate
Mean = 3.3 on one objective and “forget" another. How difficult is
Sh = 0.8 in your job to decide which objective is more impcrtant?

1. Very difficult

« OQuite difficult

. Depends

. Not very difficult

. Not at all difficult

U w
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C. SUBJECTIVITY + more. subjective

SUB 2 (I) Is there somebody on another shift who does the same
) job as you? '

Mean = 2.6 1. Yes . 2. No

SD. = 1.3

. " If 'yes: Would you say he does the job the same way
' as you or differently from you?
1. Exactly the same
2. Quite similarly
3. In between
4. Quite differently
5. Completely differently

SUB 3 (I) Is there someone who can fill'in for you if necessary?
(+) 1. Yes 2. No
Mean = 2.6

SD + 1.2 "If yes: ‘Would you say he does your job in the same way

as you or differently from you?
’ 1. Exactly the same

2. Quite similarly

3. In between

4. Quite differently

5. Completely differently

D. COMPLEXITY + more complex

CMPL (1) How many men. or women report directly to you?
Mean = 14.3,

Sb = 12.7
CcCMP2  (Q) There are probably several factors that you have to check
(-+) -up on to make sure that your job is going OK. In some
Mean = 3.7 jobs it is possible to tell how the job is going by looking
Sh = 1.0 at a few general factors, while other jobs involve many
detailed measurements. .
In your Jjob do you need to look at a lot of factors or
only a few factors to know how your are doing?
1. One or two factors
2. A few
3. Some
4.  Quite a lot
5. Very many factors
CMP4 (T) The men you supervise - are they involved in.a wide range
(-) of activities or are their jobs much the same as each other?
Mean = 2.9 other? . Very wide range of activitics
SD = 1.2 . DQuite wide range of activities

. Same range of activities
. Note very wide range of activities
. Not at all wide range of activities

o wN P

" 'E. PREDICTABILITY + more predictable

PRE1 (I) I's like to know now to what extent it is possible to tell,
(++) : at the start of a shift, what your major problems will be
Mean = 34.7% . that day - so can you tell me roughly what percentage of

Sn = 28.3 the day's major proklems are foreseeable right Ziom the
start of the shift? ’



PRE2 (Q)
(+)

Mean = 35.

‘SD = 22.3
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You're probabkly solving routine problems and making
decisions of one kind or another most of the day. For
somé of these routine problems you will get no warning -
they just happen. For others you may have a good idea
that the problem will crop up for some time before it
actually happens. Roughly what percentage of your routine
problems are like this last type, where you get some early
warning that a problem is likely to arise?

‘F. RISK + more risky

RIS3 (I)
(+)

Mean = 50.1%

SD = 26.4

RIS4 (Q)

In your job what percentage of your time is spent solving

routine problems?

How much of your day is spent getting round routine

difficulties? ’ : :
: 1. 2 great deal

2. Quite a lot

3. Some
4. Not much

* 5. None, hardly any

G.INSTABILITY + more unstable

STB1 (I) The job you're doing now. How much has it changed over
(-) the past six months.
Mean = 3.7 1. A great deal
SD = 1.3 2. Quite a lot
3. A bit
4, Not much
5. None at all
STB2 ({Q) In your job how much wvariation is there between one week's
(+) activities and the next week's activities? '
Mean = 3.2 1. ©None, hardly any
8D = 1.0 2. Not much
3. Some
4, Quite a lot
- 5. A great deal

H. SEQUENCING UNCERTAINTY + more segquencing uncertainty

SEQ1 - (I)
)

Mean = 4.4

SD = 0.8

SEQ2 (I)
(+)

Mean = 2.4

Sh = 1.0

How often do you £find yourself in the position that you
have two or more important jobs to do and you must decide
which to do first?

1. Rarely, never

2. Not very often

3. Sometimes

4, Often

5. Very often, all the time

When you have to makz this decision about which jeb to do
first, is it usually a difficult decision or an easy decision
1. Very easy
2. Quite easy
3. So-so
4. yuite difficult
5. Very difficult
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'ANALYSABILITY + more analysable Seeveds

I. SEARCH
SEAL (1L -Suppose a problem.that. you haven't .seen before does arise
(=Y how difficult is it usually to find out the source of the
Meag = 2.6 problem? 1. Very easy
Sb = 1.0 2. Quite easy A
3. Sometimes easy, sometimes difficult
4. Not wvery easy
5. Not at all easy
SEA2 (I) And how difficult is it to sort out what to do about it?
(=) 1. Very easy
Mean = 2.4 2. Quite easy
SD = 1.0 3. So-so/depends
4. Not very easy
5. Not at all easy
SEA4  (Q) If things in your sections aren't going very well, how easy
(-) is it to find out what's wrong?
Mean = 2.4 1. Very easy
Sh = 0.9 2. Quite easy
3. So-so
4. Quite difficult
* 5. Very difficult
SEAS  (Q) Some jobs involve people in making inspired guesses about
(=) the best way to solve their problems; others involve
Mean = 1.9 mainly a logical scientific approach. When you have
SD = Q.6 problems to solve, how much guesswork or logic would you say
your Jjob requires?
1. Always logic
2. Usually logic
3. Both )
4. Usually guesswork
5. Always guesswoik
J. KNOWLEDGE OF ROLE + mor2 knowledge
XNO 1 (I) How long have you been in the job you're in now -~
(+) actially as @ . v 4 4 b 4 4 e e e 4 e v e e e
Mean = 4.0
SD = 3.0 e e e e e e years
XNO2  (Q) How often, when you're doing your job, is .it slightly
(+) unclear what the company expect you to do?
Mean = 3.3 1. Very often, all the time
SD = 1.0 2. Often
3. Sometimes
4, DNot very often
5. Rarely, never

K. FEEDBACK TIME + Loa\c:)ac feedback time

FTMN (Q)
(+)

There are probably several ways in which you assess how
your work's going. You may be able to tell immediately
how some parts of it are going but for other parts you

have to wait for some time before you know if action has

"been eflfective or not.
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Mean = 11.5% AQ{) For how much of your work do you have to wait for

SD = 18.2 " 'more than a month to know whether your actions have
been effective or not + .+ ¢ & ¢« ¢ ¢ 4 ¢ s e e . o F
Mean = 9.2% (4). For how much of your work do vou have to wait until
SD = 9,7 "ldater in the month to know whether your actions have
been effective or not . . . . . . ¢ 4 4.0 .. o0 B
Mean = 14.3% (d) For how much of your work do you have to wait until
SD = 12.9 “later in the week to know whether your actions have
been effective or not . . . . . .. . L0 00 .0 B
Mean = 26.6% (2) For how much of your work do you have to wait until
Sh = 19.6 ‘later 'in 'the shift to know whether your actions have
i been effective or not . . . . . . . ¢ v . . .. 0%
Mean = 38.5% (1) For how much of your work can you tell immediately
Sb = 27.2 whether your actions have been effective or not

o
- - » L3 - . - - . » - L3 » <

2. _Task Factors

The task factors derived from factor analyses of the items shown in sections
A. to J. above (see Chapter 9) are as shown below:

1. Analysability: "PTAN" = +AMB2-SEQ2 —~SEA4 +NOV2 ~SEAl +4AMBl +XNO2
(+ movse ecasily analysable)

2. Novelty: "PTNV" = NOV3 - NOV1
{+ more novel) '

3. Risk: "PTRS" = RIS3 - RIZ4
(+ more risky)

4. Subjectivity: "PTSU" = SUB2 + SUB3
(+ more subjective)

5. Variety: "PTVR" = CMP2 + STB2
(+more varied)
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Orientation Items and Scale Construction

1. Items used (grouped by the concept they were intended to measure) with

(a} shorthand name,

and (d) sign.

Q) =

questionnaire item

If a supervisor runs
his work efficiently
he won't have many
labour problems.

These days too much
importance is placed
on the need to
increase production.

The more cars we

produce, the better

it is for everyone.
[ 3

-Job efficiency must

always be a
supervisor's number

- one priority.

It's best for every-
one if supervisors
aren't too friendly
with operators.

(b) mode of asking,

() =

TASK ORIENTATION + more task oriented

interview item

{¢) mean & standard deviation,

ORIENTATION + more socially oriented

Business and pleasure - Strongly

shouldn't be mixed.

A supervisor 's most
important job is to
manage his men.

My job is concerned
with people more
than machines

Strongly Agree Neutral Disagree Strongly
Agree Disagree
. i ,2 3 4 BN
1 1 \ (1 1
Strongly Agree Neutral Disagree Strongly
Agree Disagree
T 2 3 4 S
L 1 1 1
Strongly Agree Neutral Disagrce Strongly
RAgree isagree
7 2 ¢ %
Strongly AgreeANeutral Disagree Strongly
Agree Disagres
95 2 3 s §
t ] 1 [} A
Strongly Agree Neutral Disagres Strongly
Agree ' Disagree
i 2 3 ¢ 7%
Agree Neutral Disaqgree Strongly
Agree : Disagree
1 3 & s
Strongly Agree Neutral Disagree Strongly
Agree : ) Disagree
i 3 ¢ %
- Strongly Agree Neutral Disagree Strongly
Agree ) Disagree
: 7 3 % s
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'C. INTER-DEPARTMENT ORIENTATION + more inter-~department oriented

INTL (+) At a pinch, which do you consider more important when you
(Q) make decisions - your department's performance or overall
Mean = 3.2 plant performance? ‘
S = 1.3 1. My department
' 2. Usually my department
3. Depends
4. Usually overall plant
5. Overall plant
INT3 (+) In the long run it's  Strongly Agree Neutral Disagree Strongly
(Q) best for everyone if Agree Disagree
Mean = 2.6 each supervisor looks >{ 2 3 B ¥ 5
SD = 1.2 after his own area of
responsibility and
leaves the other
supervisors to look -
after theirs.
INT4 (-) The Supervisors main Strongly ' Agree Neutral Disagree Strongly
(Q) job is ensuring that Agree : i Disagree
Mean = 3.1 different departments ! z 3 “
SD = 1.2 cooperate with him.
[ 3
INTS (+) Other departments Strongly Agree Neutral Disagree Strongly
(Q) often don't Agree ‘ Disagree
Mean = 2.6 pull their weight. ! z 1 4 ég
SD = 1.0 :
D. BUREAUCRATIC ORIENTATION + more bureaucratic
BUR1 (-) The more aspects of Strongly . Agree Neutral Disagree Strongly
Q) work that are covered Agree . Disagree
Mean = 2.4 by laid down procedures 1 2 4 “« =3
Sb = 0.9 the better.
BUR3 (-) It's not a good idea Strongly Agree Neutral Disagree Strongly
({e)] to get "personally Agﬁee 2 3 3 Disagree
Mean = 3.5 involved" in your job L I 3 “ &)
SD = 1.1 '
BUR4 (+) It often pays off to Strongly Agree Neutral Disagree Strongly
Q) think of unusual ways Agree Disigree
Mean = 2.6 of doing your job. I Fa 1 4 7
SD = 0.9
BURS (=) Communication between Strongly Agree Neutral Disagree Strongly
- (Q) . departments should take Ag%ee 5 3 o Dis%?ree
Mean = 3.6 place only through the 1 " ; L 1
SD = 1.0 official channels.
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SEARCH ORIENTATION + more inclined to seaxrch

If you have an important work problem do you prefer to discuss

it with one or two other supervisors or sort it out by yourself?
. -Always by myself ‘

. Usually by myself

. Depends \

. Usually discuss it

. Always discuss it

b WP

Decisions made quickly Strongly Agree Neutral Disagree Strongly
by one person are AgFee 5 3 @ Dlsa?ree
usually the best - L ¢ ! : i

It's important to

spend time looking

for all relevant
information before
making a decision, even
if it delays the
decision slightly.

Strongly Agree Neutral Disagree Strongly
Agree i Disagree
i 27 v ¥

A supervisor shouldn't Strongly Agree Neutral Disagree Strongly
need to get other Agree Disagree

coples’ ooini ] 2 2 4 5
peoples' opinions i 1 : ;
before making decisions

i

TIME ORIENTATION + longer time orientation

It is possible that some of your work involves solving minute

to minute problems and some involves anticipating proklems
further to the future. We would like to know roughly how much

of your work is involed with short term activities ana how much
with longer term activities. 8o, can you indicate below roughly
how much of your time you have to devote to each of the following
Your answers should total approximately 100%

« « « « . % minute by minute jobé and problems

% thinking about jobs and problems that will crop up
later in the shift. '

[)

. . . . % thinking about jobs ard problems that will crop up
later in the week

. . % thinking about jobs and problems that will crop up
later in the month

e« + « « « % planning for more than a month ahead

E.
. _SE.S (+)
(Q)
Mean = 3.4
SD = 0,8
SE3 (+)
(Q)
Mean = 3.7
SD = 0.9 decisions.
SE6 (-}
Q)
Mean = 1.6
SD = 0.7
SE7 (+)
(Q)
Mean = 3.5
Sb = 1.0
F.
TOMN (+)
time periods.
Mean = 43.8%
SD = 23.5
Mean = 21.4% . . . .
SD = 12.3
Mean = 14.7%
Sh = 9.6
Mean = 10.3% -
SD = 10.8
Mean == 9.8%
SD = 12.7
2.

Orientation Factors

The orientation factors derived from factor analyses of the above items
(see Chapter 13) are as shown below:
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1. Task Orientation, "ORITASK" =-TAS4 -- TASS
(higyhn Sceve = weork 1ol o eet)
2. Inter—department formality. oreitnation, "ORISTRCT" =-BURG — INT3
kgl scove = ivwort fov Y VIV
3. Search orientations (prior to decision making) "ORISE1" = SE7 - SE6
basyin Srove = nadre SZa vt oviedect) .
4. Search orientation (during decision making) "ORISE2" = SE5 + SE3
[P Seove T WMo Seotla wMI‘p{\ :
5. Self-estrangement "QRIROLAL" =-BUR3 — S0C4
(k,'..%;.‘ Stovt = et -~
6. Social orientation "ORISOCY™ = SOC3 + SOC4

Cka% SvevCo hagn SmuquD,OnJgib()

3. Evaluations of Social Structure

A. DEMOCRACY + more democractic

1

DEM1 (-) Do you feel that you get enough opportunity to give your views

(Q) to top management at (the company)
Mean = 3.3 1. Yes, plenty of opportunity
DS = 1.1 2. Yes, guite a lot of opportunity

3. Some opportunity

- 4. No, not much opportunity

5. ©No, hardly any opportunity
DEM2 (-) How often in (the company) are decisions made without consulting
(I) the people affected by those decisions?
Mean = 3.8 . 1. Never, rarely
Sb = 1.1 ’ 2. Not very often

3. Some of the time

4. Often

5. All the time, very often
DEM4 (+) Supervisors at (the Strongly Agree Neutral Disagree Strongly
(Q) company) are not given Aqree 5 1 4 Disggree
Mean = 2.3 enough say in the major ._ : : )
Sh = 0.9 decision making. ‘

B. BUREACRACY + more bureaucracy-

BUROC1 (-) Would you say that there was much "red tape" at.... ?
(T) 1. Yes, a great ceal
Mean = 3.1 2. Yes, quite a lot
SD = 1.2 3. Yes, some
4. No, not very much
5. No, none at all, hardly any
BUROZ3 (=) .+.. often treats its Strongly Agree Neutral Disagree Strongly
(Q) employees as faceless A?ree . 3 “« Disagree
Mean = 2.6 numbers rather than L ! A
Sb = 1.0 people.
BUROC4 (+) In .... do you find people will step outside the official
(I) procedure to get a job done, or do they generally insist on
Mean = 2.5 following the rules?
Sb = 0.9 1. 'Always step outside
2. Usually step outside
3. Depends
4. Usually follow rules .
5. Always follow rules
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APPENDIX '3

Departments involved in research:

Press, Shop

Model 'A' Sub-assembly
Model 'B' sub-assembly
Body~in-white line
Paint

Trim manufacture

Trim assembly

Final Assembly

Pre-delivery

Material handling
Scheduling & parts contxol
Méintenance

Tool & Die maintenance
Quality control

Material handling
Scheduling & parts conftrol
Maintenance

Quality control

Industrial engineering

%
|
%
?

Process engineering(assemblies)

Process engineering(stampings)

Industrial engineering

Process engineering

Metal stamping
and

Body plant

Paint, Trim
and

Assembly Plant

Metal stamping
and

Body Plant

Paint, Trim
and

Assembly Plant

Metal stamping
and

Body Plant

Paint Trim &

Assembly Plant
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APPENDIX 4

Relational Questions

Each respondent was asked the following questions with reference to each

of the departments with which he was in regular contact. The shorthand
computer names are shown against each question as well as the variable

name &3 they are sometimes used in the text. The table on which the answers
were recorded is also shown.

Now we get on the the most important part of the questionnaire - I want to

ask you some questions about those parts of your job that involve your working
with other departments.

FREQCON Firstly, I'd like to know how often you are involved in
working with the following departments: (hand R list).
I'11l read down the list of departments and I'd like you
to choose the appropriate answer from this card to say
for;each department, how often you have to speak with
someone from this department. You'll notice that the
answers on the card form a scale from Never (at the top)
to All the time (at the bottom). You'll also notice that
on the list of departments some departments, like material
handling, are shown separately in the PTA list and the

MS & B list. .

(Communication
frequency)

In this first question I would like to know how often you
have to speak (either face to face or by télephone) with
people from the paint department. '

Never

Once every few months
Once a month or less
Several times a' month
Several times a week
. Several times a day

. All the 1lime

N O W N

{(Then ask about trim manufacture, trim assembly and so on).
What about your boés - hoﬁ often do you see him?

And what about the other supervisors in your department?
And your operatives?

I'm now going to run through the departments you said you
had some contact with and I'd like you to say, for each
of them, whether you work with them on a wide variely of
M-CMP problems or vwhether it's always the same problem. So,
(Relational taking the first department - . . . . . « . « « « « « « -
task do you work with them on a wide variety of problems or is
complexity) it always the same problem?

(Repeat for departments in regular contact)

Very wide Quite wide Depends Usually the palways the
variety variety same problem same problem

- oy 3 2 [



M-PRCP
(Priority
compatibility)

M-MYDEP
(My dependence)

M-HSDEP
(His dependence)
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I'd now like to ask you the same question about your boss.
Do you vork with him on a wide variety of problems or is
it always about the same problem?

And what about the other supervisors in your department?
And the people who work immediately under you?

Now back to the beginning of the list again.

In some cases your department and another department will

have similar interests, but in other cases if you get what you
want it means the other department gives way and if they get
what they want their way you have to give way.

I'd like you to tell me now, for each of the departments

I mention, whether you generally have to bargain with each
other or whether you usually have common interests to start
with.

(Repeat, for each department in regular contact)

1. Always bargain

2. Usually bargain

3. Sometimes common interests, sometimes bargain/
compromise

4, Usually commen interests

5. Always common interests.

And what about with your boss.
And other supervisors in your department.
And your (subordinates)

Now I want to gb back to the list and ask you, for each
department, if they don't do their job satisfactorily, how
much does it affect you? ’

(Repeat for each department in regular contact)

1. Not at all

2. Not very much
3. Some

4. Quite a lot
5. A great deal

And what about your boss? If he doesn't do his job
satisfactorily, how much does it affect you?

And the other supervisors in your department?

And your subordinates - if they don't do their work
satisfactorily?

Now, for the same people, if you didn't do your job properly,
how much would it affect them?

(Repeat for each department in regular contact)

. Not at all
Not vexry much

Some
Quite a lot
. A great deal

U Ww N
«
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- Your boss., If you didn't do your job properly, how much
would it affect him?
And the other supervisors in your department?
And what about your subordinates?
I'm going to go through the list once more and I'd like to
know whether the matters you work with them on are mainly

routine problems or new and unusual problems?

(Repeat for each department in regular contact)

-

M-NOV 5 Always unusual
(Relational 4.Mainly unusual ’
task novelty) . 3.Both

2.Mainly routine
.. I.Always routine

And how about your boss?
And other supervisors in your department?
And your subordinates?

[

You may find that members of some departments are more

"on your wavelength" than others - they are easier to talk

to, even when they disagree with you. With other departments

it may be difficult to get your ideas or message across,
‘M-WAVE because they don't think along the same lines as you do.
(Ol in
transmitting
ideas)

Now, I'd like to go back again to the list of departments and
I'd like you to say for each department how easy or difficult
it is for you to get your ideas aciross to them.

(Repeat for each department in regular contact)

1. Very easy

2. Quite easy

3. So-so

4, Quite difficult
5. Very difficult

And what about your boss - how difficult is it to get ideas
across to him?

And the other (supexvisors) in your department?
And your (subordinates)?

Back to the list again, and I want to know this time for
each department whether your dealings with them are just a
matter of follouing set procedures or whether you need to
M--DISC discuss each matter fully with them as it arises.
(Need for i .
discussion) (Repeat for each department in regular contact)
1. Always just fcllow set procedures, no discussion needed
2. Usually, just follow set procedures, but discussion nzeded

. o . occasionally
3. Sometimes need discussion

4., Usually need full discussion
5. Always need full discussion



M-CONT
(Difficulty of
contact)

M-AMB
(Relational
task ambiguity)

- QUALCOM
(Overall
Communication
Cuality)
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And what about your boss - how much of your dealings with
him are a matter of following laid down procedures?

And the other superviscors in your department?

And your dealings with your operatives - to what extent is
discussion needed there?

I want to know now about how difficult it is to get in contact
with people in different departments. I'll read through the
departments again and you tell me how easy or difficult it is
to eontact them.

(Repeat for each department in regular contact)

1. Very easy

2. Quite easy

3. So-so

4, Quite difficult
5. Vexy difficult

And your boss?

And the other (supervisors) in your department?
[ 3

And your (subordinates)?

It is possible that, in your relationships with some departments
it is sometimes doubtful whether you oxr they should do a certain
job. With other departments it may always be ciear who should
do what. So I'd now like to know, for each of the departments,
how clear it is who does what when you have a jolnt proplem.

(Repeat for each department in regular contact)

1. Always clear

2, Usually clear
3. Sometimes clear
4., Usually unclear
5. A&Aliways unclear

And your boss? How clear is it usually wnether you or he should
do a particular job?
And the other supervisors in your department.

And (the hourly paids)?

I want to go through that list once more for the last time and
ask you how good or bad you think communications are between
your department and their department? Give me an overall
judgemeni: for each department.

(Repeat for each department in regular contact)

5. Very good
+ 4 Quite good
. 2. 8o-s0

4. Quite bhad

, I Very bad
And what about between you and your boss?
And you and other (supervisors) in your department?

And you and your subovdinates?
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b % 1y A
(@] O 2] m
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o I m S 7}
=R S F T
, S = = =
List of Departments Q.17 ?Q.zl 0.25 0.29 Q 33

M-AMB
QUALCOM

10

1. Paint 5 |
2. Trim manufacture
3. _Trim assemly
4. Pre-dellvery

5. Final assembly

6 Material handllng(Assy)

7. Scheaullng & parts
—__control (Assy)

8. Industrial engineering

. (assy) _ .
9. Layout & equlpment
(Assy)
10. Process Englneerlng
(Assy)

ll._Malntenance (Assy)

12. Cost analysis/
accounting (Assy)®

1 13. Quality control(Assy)

14. Labour relations/
personnel (Assy)

| 15. Stamping

16 _Escort sub- assembly

117, Caprl sub—assemly

| 18. Bady in white

19. Material handllng
(MS&B)

20. Scheduliﬁg & parts
control (MS&B)

21. Industrial engineering
___ (MS&B)

22, Layout & egquipment
(MS&B)

| 23. Process ‘engineering
(assemblies) (MS&B)

| 24. Process englneerlnghmﬂ
(stampings)

25. Malntenance (Mb&B)

| 26. Tool dlenﬁlntenancej_””"»”“'"

27. Cost analysis/
__accounting (MS&B)

Zé Quality control(MS&B)

29. Labour relations/
personnel (MS&B)

30. Powexr serv1ces

S 3%, Traffic services

32. safety

33 _Training

Boss

peers

subordinates
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APPENDIX 5

Computer program for extracting summary statistics.from CRB's

The program CMINST scans the contents of each communication that a supexrvisor
recorded and produces the following statistics:

CRAVCM: Average number of “corrected" communications per hour. The
number of communications recorded in each book is corrected
for the actual time the supervisor recorded using the book
for and the percentage of his communications that he estimated
he managed to record during that time. An average of these
figures is then taken.

PRIN: Proportion of communications initiated by the supervisor.
PRREC: Proportion of communications received by the supervisozr.
FREQIN: PRIN x CRAVCM

FREQREC: PRREC x CRAVCM

PRTEL, PRFAC, PRPAP: Proportion by telephone, face-to-face and paperwork.
FROTEL, FRQFAC, FRQPAP: PRTEL x CRAVCM, etc.

PRROU:: Proportion recorded as having routine content.

PRNRO : Proportion recorded as having non-routine content.

FRQROU., FRONRO: PRROU x CRAVCM, etc.

AVTACT : Average time to action of communications.

AVLGTH ; Average length of communications.

BKS: Number of books completed..
© COMJIOB: Total number of job communications (unccrrected)

RAWJICM: Average number of job communications per book {(uncorrected).

The data on which this program was performed is illustrated overpage (Figure
A5.1). .

This figure shows the way a supervisoi‘s CRB details were stored, with a
"leadexr" record showing, for each book,

(a) the day and time it was used,

(b) the number of minutes it was used for,

(c) the number of communication sheets completed,
and (d) the percentage of communications recorded.

After this leader card the information for all completed sheets is recorded
consequtively. Information in columis (6) and (8,9) shows the book number
“and communication number of each communication.
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Figure A5.1 A Supervisor's communicat;qn details
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SRCGRAM CHINSTIINAUTsOUTPUT « TAPES=INPUT s TAPEL=0JTSUT)

NIMENSTON MINUSE (43 sNSHEET (6) s COMGOT 1 4)

00 69 y=1978

READ(G,1G01) InODEZMINUSE(Y) s NSHEET L1 s CRMEOT (1)
MINUSEA(Z2Y s NSHEET (2) 2 COMERT(R) »

1 MINUSE{2) s NSHEET{3) yCOMGIT (3)

1 MINUSE (4) s NSHEET{4) s COMBOT (4)

10°1 FORMAT(3X2I3511%X92129F340:3(8X92122F3401)

[

45

46

CRURM=0.0

TOTEM=p W0

.ﬂNS'—'0.0

SINTIT=0,0

SRECT0, 0

TiL=0,0

FACErﬂ,ﬂ

PQIDER::HQU

CO“‘,OR:ODD

ROUT=0, 0

ONROUT=0,.0

TOTACT=0,0

NENOM=n, 0

DEMeNT=0.0

CTLGTH=0,0C

TLNGCMzN

CRAVCH=0,0

CORCOMz0,40

CREBK JA=0,0

DO 12 TA=144

IF (NSHEETI{IA}L #ERs. 99) GO TO 12
RXUOR=N. ()

NFNSHEET (I4)

DO 13 sf=laef

READIG,102) IROLESTMETHs IJOBPRIPCUT s ITHUTILLGTHCY
FORMAT (10KaT136M91292112212)

IF (1jowpR 2EQ, 2} GO TO 13

RRICH = pJip + 1.0

IF {(IpOLE LEN, 01y SINIT = SINIT » 1.0
IF (IR0OLE «Efe 002) B3REC = SREC + leu

[y
-~

IFCC THETH 3F0s D11 a0R L (TIYFTHGERNS02) 0P {IMETHLER.03) « OR,

-

(IMETH FEQa08) o DR (TMETHERR10) ) TEL=TEL + 1,0

TF ({IMETHEQoNS) 40Re (IMETH LG, 06) s ORs ([METH.EQ:07)
sODRL{INETH.EQ.Nn9)) FACE=FACE+]1,0 ’
IFTTMETH.EQ,06) .00, (TMETHL.EQ.06)) PAPFR=FAPIR+] 0
IFC(IROUT . ED Y200, ({IROUTFRs3)) ROST=ROUT® (40
TFILIROUTFOa2) 2 0R,LIROUT4£253)) OHROUT=ONR)UT+1,0
IF{UITACT 0T 00 AND {(TTACTLES18)) GO TO 45
G0 TO h7

IF{ITACToENOLY TOTACT=TOTACT 4140

TFLITACTENSN2) TOTACT=TOTAlT+2.0

IF((ITACTLED ,03),0R{ITACT ED,06))
1TOTACT=TOTALT+H6

I.".( tITI'=(‘.TaE{;‘.oO"¥) mDR’o (IT[\CF@EQQO{J) ) ¢
1TOTACT=TOTALLT+4 A
TFCCITECTENOR) w00 (ITACTEQaCT) wCR (TTACTHEDS123)
TTOTACT=TOTACT 2500

IFLITACTEQ209)
1TUTACT=TOTACT +5a i

—

5
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PROGRAM CMINST 74714 OPT=R) FTV 4,04P333

TP ITACT:EGs 11 o QRe {ITACTLEQaI3) 6 ORS (ITALT W Q.17
JTOTALCT=YOTACT + a0
&Y » IF(ITACTZ0,12)
1TOTACT=TOTACT+7a 0
17 (ITArT . FQA14)
1T2TACT=TOTACT+15.0
IF((ITACTAECGe1S) aORa (ITACTAERa]DY)
5 ITOVACT=TOTACT+ 70
IF{TITArTLEN.1R)
1TOTACT=TOTACT+1 1,0
IFUITACTEQaN1) adRa{ITACTEQaC2)a0Re (ITACT.EQ,03)60Rs
] (ITACTEQaDa) s DR (ITACTLEQ,05))
n 1NENOM=rEMOr+ 140
IF(UITACT F Q.00 e DR (ITACT,EQ,07) cORL(ITALT,E0,08),0R,
} {ITACTEWQo D) s DRo LITACT 4EGL 1) 2R (ITACT.Z22:13) +a0R
1 (ITACTFQalS) s ORa (ITACTAEQelO) sORW (ITACTAEQ,17))
INENOM=rENCM+Z a0
5 IF (I T 0T eE 0101 DR (ITACTEGaif) oORa(ITALCTLERS18))
: 1DENOM=nFNOM+3 40
IF(IY»‘\CTQE(‘JQ]_@)
INENOMer oM e5 0
DENCHNT=RENMHTH T 6
0 47 TF(LGTHCHMLMEZ0N) TLNGCM=TULNGCM+LETHLH
IFLGTHEMaMELOD) CTLGTH=CTLGTH+ 1,0
3 CONMTIMNUF
CORNEN=MIMNUSE (T a)
IFCMINUSECTIA) oK. 01) CORDEN=OGD .57
5 COHMIM=60.0/CORDEN
CORDNT=100,0/80450T(TA)
CREKJR=BKJIOERCORMIN®CORGOT
CORCOM=CORCOM+REK YR
NES=AKG+] 20
il COMIOR=COMJORYRKJOR
2 CONTInNUE
IFICOMU0E.EQ,0,4) 6O To 917
REw JCM=cOM ) 0B/aKS '
GO TO .4
Q17 PAUICH=09G,(
918 IF (- 0RAOMEQ,0,0) 6O To 17
CRAVCHM=CORCOM/AXS
GO TO R
197 CRAVCM=n,n
GO TO 14
18 ROLSUMLSTIMITLSREC
TEST=0,a#00MJ09.
IF(ROLSUM, LT, TESTY GO TO 19
PERIN=STMIT/ROLSUM
OERREC=SREC/ROL SUM
PRIMzIpnnaPERTH
PRECC=100.0%0ERRED
FRUQTIN=PERTIM®CD AV (M .
FREVRC=PERRECHPIRAYE 4
GY TO 20
12 PRI{N=ga0,
PREEC=699.0
FREQIN=999 .0
FREURC=999 .9

D

—
-,
T

~




[y}

Js

o}

21

£h

27

1011
w9

3

p

1
i

1

CPROGRAM SMINST 73/ 74 OPT=1 FTV Ga0+P35D

IFICRAVCMLFEQ.0.0) 6D TO 21
TOTHTH=TEL+FACF#PRPIR
IFITOTMTHLLTLTr5TY 0 0 21
PIRYTE =TEL/TOTHMTH

PERFACFACE/ZTOTITH
PERPAP=RPAPER/TNINTH

PRATTL 2100, 0¥ rERTEL
PRAFLC=100, n#PERF AT
PRPAP=1 00 0H#PEIPAD

FROTE L =RPERTEL®TRAYIM
FROUFAC=PERFACHCRAYCH
FRUPAP=PERSAPSCRAAY(M

G TQ 2p

p~ TEI_:‘.OQQ,(T

PRFAC=00G 40

PRIEPAR=GOIG .0

EHOTEL =993,0

FRUFAC=2SGS . D

FRIPAPZGQ9,.0
IFICRAYCH,EQ,G,¢) 6D To 23
TATROT=AOUT+ONPOUT '
IFITOTFOTLTToSTY GO TO 23
PERROUSROUT/TOTROT
PERMRO=OHROUT/TOTINT
PARNOU=T N0 %P 200
PANRG=1 00, 0#PFRIRY
FRAUOQU=PERRPOUR R Vo
FRUMRO=PERMROFCANYCM

G TO0 4

PREOU=09G, 0

PRYURO=D99, D0

FRURDURSO9, ¢
FROMROZ099,0
IF(CRAVCM,EQ, D, 0) GO 10 25

IFIDENCMNTLLTLTESTY 560 10 25

AVTACT=TOTACT/DENIN

GO TO -~«u

AVTACT=093,0

TFACHAVCMER,DN) O3 TO 56

CM.OGTH=TINGCH

IFArT LTt . TTESTY O 7O 26

AVIATH=CHMLGTHANTLETr

30 T 27

AVLGTH=G99 40

WAITF (3 1011) TCHDE sCHAVCM s PRINGPRREICHFREDINSFREIIN ;FRTELy

PREAC FRPAR GFFY T FROFAC ) FHUPAP sPRRAQU GPRNRD L FROZSU FRONRD,
AVTACT o AV GT oS 20N OB s P AW JOM

FORMATIAX T2, F D21, 14F60,192F7,2,F2,09F4,0:F6,1)

CONMTLHILE

SYOR

FYD
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APPENDIX 6

Reliability & Validity of Task Factors and Orientation Factors

Follow1ng Bohrnstedt (1969), the reliability of the composites (see Appendix
1 for the details of construction of the task facLors) was estimated using
the internal consistency method, and Cronbach's ¢ was the statistic used.

Validity was estimated using both discriminant validity (where the straight-
forward correlation between composites was used) and criterion validity. The
"external" criterion validity tests involve the covariation of the task
variables with the type of department of which the respondent was a member,
and these are discussed in detail in Cliapter 10. The "internal" criterion was
the total composite score excluding the item being tested and correlation

are repeated below between each of the items and the composite score excluding
- the item being tested (see Bohrnstedt op.cit)

A. TASK FACTORS

l. Analysability

Reliability: Cronmbach's o« = 0.76

Internal criterion validity: AMB2

r = 0.50
SEQ2 r = 0.59
SEA4 r = 0.43
SEAL r = 0.48
NOV2 r = 0.45
AMBL r = 0.46
KNO2 r = 0.39

Discriminant Validity:

Correlation with other composites derived from the factor analysis:
with: '

NOVELTY - - 0.23
RISK . —=0.14
SUBJECTIVITY - 0.27
VARIETY -~ 0.23
2. Novelty
Reliability: Cronbach's o = 0.69
Internal criterion validity: NOV1 = 0.53
=  0.53

NOV3

Discriminant Validity: Correlaticn with other composites derived from
the factor analysis:

ANALYSABILITY -~ 0.23
RISK -.01
SUBJECTIVITY ) 0.17

VARIETY 0.39
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3. Risk
Reliability: Cronbach's ¢ = 0.69
Internal Criterion Validity:. RIS3 = 0.52
RIS4 = 0.52
Discriminant Validity: Correlation with other composites derived from
the factor analysis:
ANALYSABILITY - 0.14
NOVELTY © - .01
SUBJECTIVITY 0.15
VARIETY 0.02
4., Subjectivity
Reliability: Cronbach's o = 0.46
Internal Criterion Validity: SUBZ = 0.30
SUB2 = 0.30
Discriminant Validity:
from the factor ahalysis:
' ANALYSABILITY  — 0.27
RISK | 0.15
NOVELTY : . 0.17
VARIETY ’ 0.32
5. Variety
Reliability: Cronbach's o = G.67
Internal Criterion Validity: CMP2 = 0.48
STB2 = 0.48
Discriminant validity: Correlation with other composites dervied from
the factor analysis: :
ANALYSABILITY - 0,23
RISK 0.02
NOVELTY 4 0.39
SUBJECTIVITY 0.32
B. ORIENTATION FACTORS
l. Task Orientation
Reliability: Cronbach's « = 0.58
Interral Criterion Validity: . TAS4 0.41
: TASS 0.41

Discriminant vValidity: Correlations with other composites dexived

from the factor analysis:

‘Correlations with other composites derived
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Correlations with othexr composites. derived

Correlations with other composites derived from

Correlations with other composites derived from

STRUCTURAL OR1l .25
SEARCH (1) ORL -.ol
SEARCH (2) OR1 - .07
SELF-ESTRANGEMENT .19
SOCIAL OR1 - .29
2. Structural Orientation
'Reliability: Cronbach's o = 0.51
Internal Criterion Validity: BURG 0.34
INT3 0.34
Discriminant Validity:
from factor analysis:
TASK OR1 .25
SEARCH (1) ORL .07
SEARCH (2) OR1l .09
SELF-ESTRANGEMENT -.05
SOCIAL ORL .11
3. Search Orientation (1)}
Reliability: Cronbach's o = .44
Internal Criterion Validity: SE7  -.29
SE6  ~-.29
Discriminant validity:
factor analysis:
TASK OR1 - .01
STRUCTURAL' ORL .07
SEARCH (2) ORL .20
SELF-ESTRANGEMENT --.07
SOCIAL OR1 -.17
4. Search Orientation (2)
Reliability: Cronbach's o = ,58
Internal Criterion Validity: SES .40
SE3 .40
Diszcriminant Validity:
factor analysis:
TASK OR1 .07
STRUCTURAL OR1l - - .09
SEARCH (1) ORL .20
SELF-ESTRANGEMENT —-.04
SOCIAL ORL -.09
5. Self-Estrangemcnt
Reliabilityv: Cronbach's « = ,46
Internal Criterion Validity: BUR3 .30

soc4 .20
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Discriminant Validity: Correlations with other composites derived
from factoxr analysis:
_TASK ORl .19
STRUCTURAL OR1 -.05
SEARCH (1) ORL .07
SEARCH (2) OR1 —-.04
SOCIAL OR1 -.62 (one item, S04, is
common to botl. factors)
Social Orientation
Reliability: Cronbach's « = .42
Internal Criterion Validity: s50C3 .27
s0C4 .27
Discriminant validity: Correlations. with other composites derived
from factor analysis: -
TASK ORL -~.29
STRUCTURAL ORL .11
SEARCH (1) OR1 -.17
SEARCH (2) ORLl ~-.08
e SELF-ESTRANGEMENT =-.62 (one item, S04, is common

to both factors)
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APPENDIX 7

List of all variables causally prior to orientations in the causal models

(See Appendix 1 and Appendix 4 for details of shorthand names)

M - CMP ' PRD1

M - PRICMP STB1

M - MYDEP KNO1 !
M - HSDEP . SEAZ2

M - NOV AGE

M - FPDC TYPEDEPT

M - AMB i ] STATUS

PTAN CMP4

PTNV ) SUB3

PTRI - DNO (number of people in department)
PRVR . - CMP1

FTMN

CMP2

STB2

SEQ1
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APPENDIX 8

Correlation matrices for (a) task variables

(b) orientation variables

(See Appendix 1,2 and Appendix 4 for details of shorthand names)



ITEM NOV1 NOV2 NOV3 AMBL AMB2 SUB2 SUB3 CMPl CMP2

NOVL 1.0
Nov2
NOV3
AMBL
AMB2
SuB2
SUB3
cMPL
CMP2
cp4
PREL
PRE2
RIS3
RIS4
STBL
STB2
SEQL
SEQ2
SEAL
SEA2
SEA4
SEAS
xNO1
KNO2
FTMN

.24 .53 .17
1.0 -.06 .24
1.0 -.06

‘1.0

.14 -.16
.32 -.32
-.13 .18
.23 -.20

1.0 -.01
1.0

-.12 .15 -.08
-.27 .09 -.01
.05 -.15 .31
~.21 =.00 -.07
—.24 .22 -.24
.30 -.21 .19
1.0 -.28 .13
1.0 -.34

1.0

(a)

TASK 1ITEMS

CMP4 PREL PRE2 RIS3 RIS4

.15
-.C1
-.15

.06
-.01
-.25
.20

1.0

.31
.13
-.15
.05
.02
-.04
-.02
-.22
-.01
.27
1.0

.05
.27
.14
.01
-.13
-.13
-.15
-.13
-.09
11
.00
1.0

.09 .11
.08 -.15
-.12 -.06
-.19 .28
-.08 .03
.28 -.42
-.05 .20
.08 .09
.04 -.07
.15 -.06
.13 -.26
-.09 -,04
1.0 -.52
1.0

STBL STB2 SEQL
.06 -.36 -.16
.03 -.30 .06

-.02 .42 .17

-.03 -.23 -.13
.13 -.29 .08

-.06 ~.14 .17

-.15 .24 .06
.17 -.48 -.28

-.12 .48 .00
.15 -.07 .04

-.00 .03 -.06
.04 ,03 .CO
.07 -.04 .10

-.01 .02 -.26

1.0 -.23 -.17

1.0 .12
1.0

SEQ2

SEAL

-.32
-.31
.19
-.19
-.34
.06
.08
-.11
.06
-.03
-.19
.16
-.03
-.05
.06
.22
.14
.38
1.0

SEA2 SEA4
17 -.02
—.11 -.32
-.19 .07
-.04 -.32
-.15 -.35
-.15 .08
.22 .16
.04 -.21
-.08 .12
.05 .11
-.14 .13
.04 -.08
.13 .08
-.06 -.06
.07 .0l
-.16 .24
-.15 .11
.20 .30
.15 .24
1.0 .02
1.0

SEAS5

.06
.04
.05

-.04

-.22

-.03

-.08

-.03
.01
.17

11
-.o1
-.21
-.10
-.12
=,03
.12
-.02
.19
.05
1.0

XNOol1

.06
.17

.04
=-.05
-.00

.16

.10
.21
.07
-.14
.17
.09
.09
.05
-.09
.15
.01
1.0

KNO2

.22
.26
-.02
.34
.16
.10
-.06
-.13
.09
.09
.16
.07
.01
.12
-.05
.15
.10

-.15
-.17
-.15

.07 .

FTMN

.24
-.14
-.31

.18

.15
.14
-.05
.01

=27

.26
.17
.48

.36

.19

LLT



IPEM TAS2

TAS2
TAS3
TAS4
TAS5
soc3
soc4
s0cC5
S0C6
INTL
INT3
INT 4
INT5
BURL
BUR3
BUR4
BUR6
SE3

SE5

SE6

SE7

TOMN

1.0

TAS3

-.06
1.0

.14
-.21
1.0

TAS5

.21
-.03

-39
1.0

SOC3

.16
-.06

.10

.03
1.0

.26
.27
1.0

-.07
1.0

()
S0C5

.11

.11

.20
1.0

INT1

-.14
.16
-.16
-.07
-.11
-.09
-.01
.03
1.0

INT3

.14
- .16
.10
.25
-.11
-.03
.16
~.05
.02
1.0

‘ORIENTATION ITEMS

INT4

.12
-.03
21
.24
.10
-.07
.05
J11

.13
1.0

INT5

.05
.18
14
.0l
.22°
-13
.10

.02

-.05
11
<17

1.0

BUR1

-.07

BUR3

.11
.21
.03
-.05
.02
.30
-.00
-.14
-.01
.04
.04
.25
13
1.0

BUR4

.21
-.11
-.03
-.03
.16
.04
.07
-.02
-.0L
.10
-.07
-.0l
-.09
-.01
1.0

BUR6

.09
.18
.ol
.32
-.13
-.03
-.16
-.25
-.08
.34
-.03
-.18
.12
.-.10
~.19
1.0

SE3

.04
-.04
-.05
.04
-.04
-.00
.01
.03
.15
.08
.15
-.05
-.11
~.02
.16

=27

1.0

.03
-.01
-.16
-.09
-.19
-.01

.05
-.02

.09

.09
-.0%
-.10

.01

.14
-.04
-.15

.40
1.0

" SE6

.13
.10

.05
.16
.25
.14
.24
-.24
.07
-.12

.18 .

.16

12
-.01

.07
-.28
-.06
1.0

SE7

-.06
-.19
.01

-.04
.02

-.14

TOMN
.11
.14
-.05
-.07
-.04
.11
.09
.24
.32
.07
~.08

8Le
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279

Number of Supervisory positions on day shift

Production Sexvice Engineering Total
Level 1 109 67 52 228
Level 2 23 23 15 61
Level 3 9 9 5 23
Total 141 72 312

99




éummary tables of variables:

(a)

(a)
(b)
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APPENDIX 10

Variables in original research design
Extra scales produced in analysis

Variables in original research design

Variable

.~ Shorthand name

Task Variables:

Attribute:

Novelty

Ambiguity
Subjectivity
Complexity
Predictability
Sequencing uncertainty
Instability

Risk

Search analysability
Knowledge of role
Feedback time

Relational:

Dependence

Priority compatibility
Need for discussion
Novelty

Ambiguity

Complexity

Orientation Variables:

Attribute:

Task orientation
Social orientation

Inter-department orientation

Bureaucratic orientation
. Search orientation

Time orientation

Relational:

. NOV

M-MYDEP ,M~HSDEP
" M-PRCP
M-DISC
M-NOV
M-AMB
M-CMP

TAS
- 8S0C
INT
BUR
SE

TOMN

Differentiation (in each of the orientations) DTAS,DSOC

organisation

Evaluation of bureaucracy in the

organisation

Also’included: Evaluation of democracy'in the

DINT,DBUR
DSE , DTOMN

DEM

BUROC
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Variable ) Shorthand name

Communication variables:

Attribute: .

© Overall time in communication . TOT
Frequency of communication FREQCON , AVCM
Average time spent on each communication LGTH
Initiation/response rates ' ' IN,REC
Routineness of communications ROU,NRO
Time~-to~action of communications TACT
Media used . PAP,TEL,FAC

Relational: )
Time spent in communication o TOT

Quality of communication - QUATLCOM

(b) Extra scales produced in analysis

Variable . . Shorthand name

Task variables:

Attribute: :
Analysability ) ' PTAN
Variety _ PTVR

Also included: Overall analysability scale
(combining attribute and relational

analysability) TA
Overall novelty scale (combining _
attribute and relational novelty) TN

Orientation variables:
Attribute:
Interdepartment formality ’ " ORISTRCT
Self-estrangement ) ~ORIROLAL
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