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In a recent paper (Knorr et aI., 1976b, and Chapter 3 of this 
volume), we have shown that supervisory status within a research 
laboratory is associated with higher productivity in terms of the 
quantity of published articles and books; in fact, position seems 
to be the major explanatory variable accounting for productivity 
differences in :icademic research settings. Although that analysis 
showed the differential advantages in terms of productivity asso
ciated with supervisory status for the supervisors, the present 
analysis addresses the somewhat complementary question as to 
how-and in which respects-supervisory scientists matter for 
those who are supervised by them. Switching the attention from 
the gain supervisors experience from their status to the gain 
scientists supervised experience from their supervisor implies 
that we no longer focus on individual data, but on group data, 
and that we have to introduce quality ratings of supervisory be
havior in order to differentiate leadership effects. Leadership dif
ferences, as measured by the subordinates' satisfaction, will be 
analyzed in terms of the impact they have on work organization, 
working climate, and group productivity, and will be discussed in 
the light of the controversial evidence on the meaning of the 
results. 
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1. Previous research 

The literature on leadership in organizations is large and domi
nated by what came to be called the human relations approach. 
Whereas purely sociological theories of organizations have 
tended to ignore the question of leadership, 1 human relations 
theory, which is mostly psychological in orientation, takes as its 
general focus the thesis that good leadership should lead to high 
morale, that high morale should lead to increased effort, and that 
increased effort should result in higher productivity by the mem
bers of an organization. 

Most of the studies presented so far constitute variations or 
elaborations of the two-factor theory of leadership style. They 
differentiate between "initiating structure" and "consideration," a 
result of the Ohio State studies (Fleishman, 1953a, 1953b; 
Fleishman, Harris, and Bum, 1955; Stogdill and Coons, 1957), 
or they differentiate between Likert's principle of "supportive 
leadership" and "instrumental" or "task-oriented" leadership 
styles (Katz, Maccoby, and Morse, 1950; Liken, 1961; Bowers 
and Seashore, 1966). Newer studies have been characterized by 
introducing progressively more complexities: Herzberg (1966) 
suggested that factors contributing to satisfaction and those con
tributing to dissatisfaction are independent, and House and Wig
dor (1967) found conside rable evidence that j ob satisfaction and 
climate depend on the alternatives perceived and accessible to 
the individual as well as on the individual's sex, age, education, 
culture, professional status, ete. Etzioni (1965), partly substanti
ated by Rossel (1970), related the level of commitment an organ
ization requires of its constituent groups to the kind of leader
ship that will be effective, proposing that the higher the required 
labor commitment the more the formal leadership roles tend to 
be expressive. 2 Fiedler's "contingency" theory of leadership 
(1967) demonstrated that the climate of a group had a considera
ble influence upon the effectiveness of leadership styles; his the
ory gave rise to a series of attempts to specify those moderating 
variables upon which the effect of leadership behavior is contin
gent (e.g., Hollander and Julian, 1969; Lawrence and Lorsch, 
1969; House, 1971; Wofford, 1971). 

If the history of research in this area is one of introducing 
progressively more complexities in terms of the contingencies 
and conditions that have to be taken into account, it is also one 
of "progressive disenchantment" (Perrow) with the possibility of 
any simple and easy understanding of the relationship between 
supervisory behavior, climate, and productivity.3 Consequently, 
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the human relations approach has increasingly come under criti
cism in the past decade, with two objections standing out particu
larly. The first says that "the literature is large but the findings 
are few" (Meyer, 1976: 516), referring to inconsistent empirical 
evidence or to the fact that emerging relationships tended to be 
very low (cf. Vroom, 1964; Korman, 1966; Hulin and Blood, 
1968; Campbell and Dunnette, 1968). The second objection 
centers around the underestimation of the conflict of interest 
between organizational goals and individual objectives linked to 
the assumption that organizations are moral4 and cooperative in 
nature (cf. Silverman, 1970: 76; Perrow, 1972: 145). The cri
tique implies that the relevance of leadership for climate and 
productivity should be determined theoretically, considering 
structural and environmental characteristics of a specific organ
izational setting and the significance they have for leadership 
roles. As noted by Hollander (1971: 1), the effect of leader 
characteristics and style as emphasized by industrial psychology 
must be gauged in the light of two sources of influence: (1) the 
attributes and the perceptions of the led, which should bring into 
play cognitive psychology; and (2) the structure and setting 
within which the leader and followers interact, as addressed by 
purely sociological approaches to organization. 

2. The leadership role in academic research units 

Although there is some empirical evidence and a series of theo
retical discussions referring to the special problems of managing 
the scientist in organizations (e.g., Pelz, 1956, 1957; Marcson, 
1960; Burns and Stalker, 1961; Kornhauser, 1962; Pelz and 
Andrews, 1966; Scott, 1966; Merton, 1968), most of this litera
ture addresses the situation of scientists in nonacademic and 
particularly industrial settings. Organizational theory has not un
til recently attempted to systematically consider different types 
of organizations (e.g., Parsons, 1960; Etzioni, 1961; Blau and 
Scott, 1962; Perrow, 1968); nevertheless, it is clear that univer
sities differ markedly both in terms of structure and goals from 
industrial or government institutions. 5 When attempting to sum
marize these differences, three points emerge as being of major 
significance : 

1. In contrast to industry, the legal organizational entity of the 
university must be considered an organizational umbrella hosting 
a variety of institutes or departments that in themselves consti
tute more or less independent small-scale organizations. Gener
ally, in most Western European countries most of the potential 
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structural power and authority of universities (in terms of bud
get, goal setting, resource allocation, and control) are held by the 
units formed by a single university professor and the assistant 
and service staff associated with his or her chair. 

2. In contrast to industry, there is less structural conflict of 
interest between organizational goals and individual objectives: 
Presumably, the goals of the academic organization are satisfied 
best if the individual scientist is given the autonomy to realize 
the aspirations that have been imparted to him or her by aca
demic socialization. 6 In accordance with this, academic organiza
tions have far more "slack" than industrial organizations, that is, 
an excess of time and ideas that remain at the exclusive disposal 
of the individual scientific members. 

3. Finally, the office (to borrow from Weber) of the supervisors 
or heads of the above-mentioned units is equipped with far more 
formal and factual power and adorned with far more symbolic 
insignia of power than any supervisory office at a comparable 
level in nonacademic institutions. As already implied by what we 
have said under point 1, the role of the university professor is 
hence much more similar in structural terms to the role of top 
management than to the role of a laboratory or department head 
in an industrial firm. 

In sum, academic units can be characterized as "truncated" 
organizations in which there is a combination of highest-level 
supervisory roles and traditional low-level subordinate positions, 
and where the research goals of the organizational umbrella (the 
university) are fulfilled if members follow their professional val
ues and interests. Seen this way, academic organizations exem
plify the cooperative and moral nature of organizations postu
lated by the human relations approach for industrial firms (and 
correctly rejected there by the critique that has come up): Aca
demic organizations are cooperative, because there is no necessary 
structural conflict of interest between the organization and its 
members, and they are moral, in Barnard's sense, because they 
rely upon intrinsic motivation 7 and because they fulfill nonprofit 
goals of se rvice to the society. 

The general thesis underlying the present analysis of academic 
units can consequently be summarized: In the light of the struc
ture and goals of academic organizations, and in the light of the 
power and authority granted to the leadership role, the basic 
assumption of the human relations approach of positive relation
ships between supervisory behavior, group climate, and group 
productivity should be verified. 

We will test an approximation of this thesis by relying on 
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measures of satisfaction linked to supervisory quality as experi
enced by subordinates. The analysis proceeds by first establish
ing the relationship between the latter and a measure of group 
climate. Second, the associations between group climate and 
several components of group performance- productiveness, 
innovativeness, and usefulness-are examined, and the multi
variate relationship between the predictor variables found most 
significant in the present data and performance is analyzed. Be
cause it is not clear whether perceived organizational climate 
and perceived leadership quality are attributes of the individuals 
or of the organizations (cf. Guion, 1973; Johnston, 1976), and 
because there is evidence that the causal relationships between 
supervisory behavior, climate , and productiveness might well be 
reversed (see below), there is no effort to definitely specify 
causal dependencies. We do, however, attempt to estimate the 
bias or halo effects that arise from our use of perceptual rating 
scales, and to derive specific estimates for different hierarchial 
levels. In doing so, we venture to specify a hypothetical struc
tural equation model. 

3. Data 

The data presented in this chapter are drawn from the Interna
tional Comparative Study on the Organization and Performance 
of Research Units. For this chapter's analysis, measures derived 
exclusively from answers of staff scientists of the units have been 
used, with the exception of the index of group performance 
(described below). Furthermore, scores of individual unit mem
bers were combined into average group scores and employed on 
the aggregate level, because the concepts and questionnaire items 
relevant here characterize organizational entities (the research 
unit or group) rather than individual scientists. Finally, all ana
lyses were conducted separately for academic natural and techno
logical sciences; results for industrial technological science 
groups are available as a check and will be referred to in notes 
where appropriate. The decision to look at natural and techno
logical sciences separately is based upon considerations of the 
potentially different technologies in both fields and upon a typo
logical analysis of quantitative and qualitative performance mea
sures in different disciplines and types of institutions in the pres
ent data. Chapter 13 shows that performance patterns differ 
markedly in the above settings, but that no significant gain is 
made by looking at single disciplines separately, for example, at 
academic chemistry. 
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4. Measures employed 

The following measures8 were used to capture the basic dimen
sions of supervisory quality, group climate, and group perfor
mance: 

1. an index of supervisory quality, which included the degree of 
satisfaction with the supervisor's technical competence, with his 
or her knowledge of the field, with his or her personality and 
character, with his or her leadership qualities, with the amount of 
work he or she does, and with his or her supportiveness for the 
researcher's work;9 a final item asked for the degree to which 
contacts with the supervisor had beneficial effects upon the sci
entific or technical performance of the respondent. 1 0 

2. an index of group climate, where group climate was mea
sured by seven items referring to the spirit of innovation in the 
unit, the degree of dedication to work, the degree to which new 
ideas in technical and nontechnical matters are given adequate 
consideration, the degree to which ideas from junior staff mem
bers are accepted, the degree of cooperation, and the frequency 
of staff meetings. With the items mentioned, the index basically 
comprises the dimensions of spirit-of-innovation, communica
tion, cooperation, and dedication. 

3. an index of group performance. Although our data include 
various assessments of the quantity and quality of research-unit 
performance, this chapter's analysis focuses mainly on "R & D 
effectiveness" as the most general measure of a group's contribu
tion to research and development. 1 1 The construction of this 
performance measure is described in Chapter 2. As noted there, 
the index is based upon qualitative ratings of the group's produc
tivity (in the sense of adding knowledge or inventions to its 
field), of its innovativeness (in terms of generating new ideas, 
approaches, methods, inventions, or applications in its field), and 
of the usefulness of the group in helping the organization to which 
it belongs to carry out its responsibilities with regard to R & D.12 

5. Perception of the supervisor and what it relates to 

Before systematically exploring the relationships between super
visory ratings, group climate, and performance, an attempt was 
made to identify those variables that account for most of the 
variance in supervisor's quality as perceived by those supervised 
in academic settings. Basically, four dimensions were found to 
yield significant associations: 

1. measures associated with the planning and coordinatingfunc-
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tions of the supervisor, that is, the rated quality of the research 
program!3 satisfaction with personnel policy, and satisfaction 
with the administrative and technical services at the disposal of 
the group. 

2. measures linked to the integrative functions of the supervi
sor, that is, the rated group climate,14 the attachment to the unit 
on the part of group members, and their degree of information 
on the research activities and research planning of the unit. 

3. a measure related to the career-promoting function the super
visor has for the scientists working with him or her. 

4. a measure of the supervisor's overall status and standing, as 
given by the total amount of influence he or she was perceived to 
have on various decisions. 

Exhibit 4.1 presents the results of a multiple classification 
analysis 15 of perceived supervisory quality using the above mea
sures as predictors . This exhibit and those that follow list the 
beta and eta-square parameters 16 as well as multiple correlation 
coefficients for both types of academic organizations. 

The beta coefficients show that measures related to the super
visor's planning function seem to be most important in academic 
natural science settings, whereas variables linked to his or her 
total influence, to group climate (integrative function), and to his 
or her career-promoting function predominate in academic tech
nological sciences. This set of variables explains about half of the 
variance in perception of supervisors in academic natural science 
units and somewhat more than one-third of the variance in aca
demic technological sciences. 

6. Perception of the supervisor and organizational climate 

When examining the bivariate relationship between supervisory 
quality as perceived by those supervised and group climate in the 
research units, a moderately strong, significant, and almost linear 
association appeared in academic units. 17 Exhibit 4.2 presents 
these results. As indicated by eta-square coefficients of .29 in 
natural science groups and .30 in technological sciences, super
visory quality, if considered alone, accounts for nearly one-third 
of the variance in perceptions of organizational climate. 

In order to validate this bivariate relationship, a series of 
structural and functional variables characterizing organizational 
units (such as the size of the unit, fluctuation in manpower, 
relative equipment lack, average time in research and adminis
tration) were examined for their bivariate and multivariate asso
ciations with group climate. None of the structural or functional 
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Exhibit 4.1. Multiple classification analysis of perceived supervisor's 
quality in academic natural and technological science units 

Academic natural Academic technological 
science units science units 

Predictor variables 
(N = 467) (N = 159) 

relating to : Beta Eta2 Beta Eta2 

Supervisory planning 
functions: 
Quality of research 

program .33 .36 .20 .21 
Personnel policy .25 .3 3 .18 .13 
Administrative and 

technical services .07 .05 .18 .01 

Supervisory integrative 
functions 
Group climate . 15 .27 .34 .28 
Attachment of scientist 

to unit . 12 .15 .19 .16 
Information on research 

planning and activities .08 .11 . 15 .12 

Supervisory career-promoting 
function 
Satisfaction with career 

opportunities .12 .13 .28 .12 

Supervisor's standing 
Total influence of head 

of unit .18 .14 .37 .09 

Multiple R2 unadjusted .55 .52 
Multiple R2 adjusted .50 .36 

variables examined showed a relationship as great as r = .20 
with group climate;18 nor did variables characterizing individual 
scientists, rather than the units, markedly improve· the predic
tive power. Rather, in the relatively small and independent or
ganizational units we are confronted with in academic settings, 
group climate apparently is best understood by looking at per
ceptions of supervisors and the rated quality of the planning 
and integrative functions performed by the supervisor. These 
predictors seem to account for most of the variance in group 
climate that can be explained in the present data. Exhibit 4.3 
presents the results. 
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Exhibit 4.2. Perceived supervisory quality and mean group climate in 
academic natural and technological science units. 

Exhibit 4.3. Multiple classification analysis of group climate in aca
demic natural and technological science units 

Predictor variable 

Information on research 
planning and activities 

Quality of research 
program 

Personnel policy 
Quality of supervisor 

Multiple R2 unadjusted 
Multiple R2 adjusted 

Academic natural 
science groups 
(N = 437) 

Beta Eta2 

.31 .27 

.26 .35 

.21 .28 

.19 .29 

.51 

.49 

Academic technological 
science groups 
(N = 155) 

Beta Eta2 

.22 .24 

.29 .33 

.23 .19 

.28 .30 

.51 

.45 

7. Supervisory perception, group climate, and performance 

When the variables used so far were explored for their bivariate 
and multivariate association, with R & D effectiveness as our 
main performance measure, the most pronounced relationships 
in all organizational settings involved the group climate experi
enced, the rated quality of the research program, and the per
ceived quality of the supervisor. Exhibit 4.4 gives an example of 
the strength of the association between climate and performance. 
As indicated by the eta coefficients, group climate explains be
tween 10-20% of the variance in R & D effectiveness. 
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Exhibit 4.4. Group climate and mean R & D effectiveness in academic 
natural and technological science units. 

Exhibit 4 .5. Multiple classification analysis of R & D effectiveness in 
academic natural and technological science units 

Academic natural Academic technological 
science units science units 
(N = 473) (N = 164) 

Predictor variable Beta Eta2 Beta Eta2 

Group climate 
experienced .28 . 12 .30 .19 

Quality of supervisor .19 .10 .22 . 14 
Quality of research 

program .17 .09 .50 .25 
Personnel policy . 15 .05 .15 . 11 
Information on research 

planning and activities . 11 .02 .21 .23 

Multiple R2 unadjusted .19 .41 
Multiple R2 adjusted . 15 .30 



105 

When the full set of variables employed above is introduced, 
this percentage rises moderately, to 15-30% . See Exhibit 4.5. 

Among the interesting results in this exhibit are (1) that there 
is at least a moderate association between R & D effectiveness 
(rated productivity, innovativeness, and usefulness) on the one 
hand and supervisory behavior and group climate on the other 
hand, in accordance with assumptions of the human relations 
approach (but contrary to the axiomatic theory of organizations 
as proposed by Hage, 1965); and (2) that the size of this associa
tion varies considerably between the two organizational settings, 
with the more pronounced relationships occurring in the aca
demic technological science units. The latter result can perhaps 
best be understood in the light of Woodward's finding (1965) 
that more integrated production technologies tend to have better 
interpersonal relationships. Presumably, the degree of variability 
and uncertainty (Perrow, 1968) is lower in technological than in 
natural sciences; consequently, "technologies" in technological 
science institutes should be more integrated and productivity 
more dependent upon interpersonal relations and group climate 
than is to be expected in natural science organizations. 19 

8. A model including measurement error 

When evaluating the moderate association found between rated 
supervisory quality, group climate, and research planning on the 
one hand, and R & D effectiveness on the other hand, one 
should recall that the performance measure combines equally 
weighted ratings from three different sources (the supervisor, the 
staff scientists, and external evaluators), whereas all predictor 
variables are based on ratings by staff scientists only. If a multi
variate analysis with the above predictor variables is used to ac
count for R & D effectiveness as judged solely by staff scientists, 
the amount of explained variance in R & D effectiveness rises to 
27% in academic natural sciences and to 42% in academic tech
nological sciences. Although such a procedure could be rejected 
on the ground that the increase in explained variance may be due 
to an increase in measurement/halo effects because of the use of 
the same kind of subjective rating scales for the same kind of 
subjects on all variables, it could also be argued that perceptual 
ratings always depend on the respondents' positions and their 
relationships to what is being rated, and cannot be attributed to 
measurement error induced by the instrument used. 20 If this is 
true, we cannot argue in favor of a measure combining the rat
ings of different groups at different levels without giving a theo-
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Exhibir 4.6. Presumed causal dependencies in academic serrings. 

retical justification for the assumption that group- or level
specific perception differences do wipe each other out when 
scores are aggregated . Because there is no theory of the social 
perception of reality specific enough for the present purpose 
currently available, no decision can be made as to the desirability 
of one or the other measurement approach. 

In the present data, an attempt was made to estimate the 
amount of response bias for different groups of respondents (i.e., 
supervisors or unit heads and staff scientists), where response 
bias can be understood as measurement error induced by the use 
of the same rating scales or as a social perception effect presum
ably identical for respondents of the same hierarchical level. To 
accomplish this, we ventured to specify a minimum of causal 
relationships between the predictor variables so far identified as 
most important, restricting our attention to one indicator of su
pervisory planning functions (quality of research program, ne
glecting personnel policy). With respect to supervisory power 
and authority in academic settings, the causal dependencies 
among the above variable set can be presumed to be as shown in 
Exhibit 4.6. 21 

However, it should also be noted that results such as those by 
Fiedler (1967) and Lawler and Porter (1967) would put into 
question the causal flow suggested in Exhibit 4 .6: Fiedler showed 
that the climate of a group had a substantial impact upon the 
effectiveness of leadership styles, and Lawler and Porter- after 
examining over 30 studies of performance-reached the conclu
sion that satisfaction and climate might result from high perfor
mance rather than being a cause of itY Both studies imply that 
the main causal sequence might well be reversed in Exhibit 4.6. 

In view of this, the following Lisre}23 model of the relation
ships between the quality of the supervisor, his or her planning 
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and integrating functions, group climate, and R & D effective
ness should primarily be evaluated for the information it pro
vides about the amount of response bias in the data. Exhibit 4.7 
presents parameters showing the strength of linkages among the 
above concepts when no bias estimation was attempted.2 4 The 
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Exhibir 4.8. iisrel model of R & D effecriveness (response bias in
cluded) for academic narural science unirs. 
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model in Exhibit 4.8 adds three measures covering different sec
tions of the questionnaire in order to provide for estimating bias 
effects. 

Introducing bias variables into a model that contains only con
cepts that are quite strongly related to each other poses a meth
odological problem in that one has to ensure that only the com
mon variance due to perceptual "bias" is taken into account by 
the bias variables, whereas common variance giving substance to 
the model is left for explanation by the substantive concepts. The 
solution adopted here is to provide for a broader basis of vari
ables from which the bias factors can be estimated. Hence, the 
inclusion of three additional dimensions from the questionnaire, 
which, being measured in the same way as the concepts used so 
far, should be subject to the same response bias. The dimensions 
used are those of the degree of "attachment of scientists to the 
unit" (described in the Annex to this chapter), an indicator of the 
amount of nontechnical conflict in the unit, and an index of the 
overall evaluation of the "facilities and services" at the disposal of 
the group, composed of items such as the degree to which the 
unit is well equipped scientifically, the satisfaction with the ad
ministrative and secretarial assistance and with the technical assis
tance and services, and the adequacy of the current budget of the 
unit for completion of the group's research and/or scientific 
tasks. The penalty for this kind of solution is that relatively high 
residuals (e.g., around .4) between these additional variables, 
which are only linked to the bias variables, remains. (No atten
tion is given to their interrelationship or to their being related to 
other dimensions in the model.) 

The model in Exhibit 4.7 is characterized by a relatively high 
relationship between supervisory quality and the quality of plan
ning and degree of information in the unit, and an equivalently 
high relationship between the latter and perceived group climate. 
The model explains 33% of the variance in R & D effective
ness;25 additionally, supervisory quality and the quality of plan
ning and integrating account for more than half the variance in 
group climate. Although most residuals are satisfactorily low 
(average residual = .070, as shown in Exhibit 4.7), this model 
produces a few high residuals,26 indicating a less-than-optional 
fit. 

In contrast to Exhibit 4.7, the model in Exhibit 4.8 includes 
two bias variables, linked to supervisory ratings and staff ratings 
in the respective observed indicators. Allowing the bias factors to 
be different for supervisors and staff scientists results in a much 
better fit of the model: The highest residual relating to indicators 
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of the four main concepts of the model is now .214, the average 
residual is .061. 27 A further comparison of the parameter esti
mates of Exhibits 4. 7 and 4.8 also shows a moderate reduction of 
all the direct effects in the model and a reduction in explained 
variance in R & D effectiveness due to the common perceptual 
bias in the original variables having been removed; only the link 
between the quality of supervision and group climate seems un
affected by bias factors. Finally, the perceptual bias effects are 
estimated at .4 5 for supervisors and at .42 for staff scientists. 
These figures closely replicate bias estimates of .43 and .41, 
respectively, that were developed as part of a large attempt to 
estimate the construct validity of the rated-performance mea
sures used in the International Study (cf. Chapter 14). 

As would be expected from the previous multiple classification 
analyses, applying the model to academic technological sciences 
results in a much higher explanatory power than obtained in the 
natural science models described so far. According to Exhibit 
4.9, 51 % of the variance in R & D effectiveness is accounted for 
by supervisory quality, planning and information, and group cli
mate, whereas bias effects are only slightly reduced (to .37 for 
unit heads and to .41 for staff scientists) . 

Again, the effect of the quality of planning and information 
shows a predominant influence on group climate; yet the direct 
effect of group climate on pe rformance turns out nearly twice as 
high as in the case of natural sciences. Both the relatively high 
amount of variance explained in the performance measure and 
the significantly higher contribution of group climate presumably 
substantiate the assumptions that work in technological science 
involves more integrated production technologies and is asso
ciated with a lower degree of variability and uncertainty than 
does research in natural science. Consequently, in technological 
science groups performance will be more directly dependent 
upon the factors specified in the model (especially group climate) 
than in natural science units. 

9. Discussion 

The main interest of this chapter's analysis, which confirms the 
positive association between supervisory behavior, group cli
mate, and productivity postulated by the human relations ap
proach, derives from the fact that the study was not designed to 
investigate this particular relationship. In other words, the pre
dominant importance of the above variables for explaining group 
performance was the result of close investigations of a large vari-



112 

ety of organizational variables and their relationship to group 
performance rather than the inevitable side effect of a continuing 
research focus on the above relationship. 

In connection with this, it may be worthwhile to point once 
more to other organizational variables, in addition to the main 
concepts just mentioned, that also related to R & D effective
ness. In order of importance they were: the quality of the re
search program, information on research planning and activities, 
and personnel policy. Assuming that the flow of causality is as 
specified in the Lisrel models, these three variables confirm the 
importance of the planning and integrating functions (through 
information) of the supervisor in research laboratories. 

The results of this chapter can be contrasted with the results of 
the preceding one: There it was shown that supervisory status 
and a series of intervening concepts linked to it account for most 
of the variance in productivity as measured by quantity of publi
cations, here it is shown that supervisory quality and a series of 
intervening factors linked to it account for most of the variance 
in rated quality of performance. Both analyses imply that super
visors (unit heads) are of preeminent importance in academic 
settings as far as productivity in general is concerned. The rela
tion between these two kinds of performance is presumably me
diated by the recognition a research unit receives in the scientific 
community. The question, however, as to how this relationship 
manifests itself must await further research. 

10. Summary 

The literature on leadership in organizations is dominated by the 
human relations thesis that good leadership should lead to high 
morale and that high morale should lead to increased productiv
ity of group members. Although the moral and cooperative na
ture of organizations presupposed by this thesis might be 
rejected for industrial settings, university organizations may war
rant a description in those terms because of their special struc
tural characteristics. In this chapter, it is shown that the above 
relationships, if measured by satisfaction with supervisory quality 
and perception of group climate, do indeed hold for academic 
institutions; additionally, planning and integrating functions of 
the supervisor emerge as important intervening variables. As 
compared with the natural sciences, the relationship is signifi
cantly stronger in the technological science groups, pointing to 

the fact that more integrated production technologies may be 
more dependent upon leadership functions and group morale 
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than technologies associated with a higher degree of uncertainty 
and variability, as in the natural sciences. Finally, with the help of 
the Lisrel technique, an arrempt is made to estimate the amount 
of response bias in the perceptual raring scales. Although the 
adjustment for bias results in a reduction of the variance ex
plained in performance, the main substantive variables remain of 
substantial explanatory value. 

Annex 

This annex lists the components of various indices used in the analysis. 

The indices that were related to perceptions of supervisory quality, as de
scribed in Section 5, tided "Perception of the supervisor and what it relates to,"' 
and used in Exhibit 4.1, include the following: 

The index quality 0/ the research program includes the items: quality of the 
conception of the research program, interest of the research activities, and the 
degree of coherence of the research program. 

The index of satisfaction with personnel policy includes two items: the degree 
of satisfaction with the manpower recruitment system of the unit, and the 
degree of satisfaction with training and career development facilities available to 
group members. 

The measure of satisfaction with administrative and technical services includes 
the items: satisfaction with administrative secretarial assistance received by the 
unit, and satisfaction with technical assistance and services. 

The measure of attachment to the unit on the part of group members is based 
on the items: degree of feeling of high job security, degree to which leaving the 
unit is considered or would be done if there were a suitable opportunity, and 
degree to which the work the researcher was doing was interesting. 

The index information on research planning and activities includes the compo
nents: degree to which the group members are kept informed about all aspects 
of the research carried out by the unit, degree of information on all aspects of 
the research planning, and degree of participation (at every stage) in the plan
ning of the research. 

The measure of career opportunities is based upon the items: degree to which 
advancement opportunities seem to be essentially dependent upon the perfor
mance of the researcher, and degree of satisfaction with advancement opportu
nities in relation to those of others with comparable qualifications, training, and 
experience. 

The index total amount 0/ influence 0/ the head 0/ the unit is based upon ratings 
of the head's influence over the following matters: choice of specific research 
tasks, choice of methods used, publication and circulation of research results, 
allocation of work within the unit, coordination and/or cooperation with other 
units, use of training and career development facilities, hiring personnel for a 
definite period, termination of employment of personnel, and hiring or buying 
low-cost equipment. 

The latent dimensions (concepts) in Exhibit 4.7 were measured as follows: 

The latent dimension quality 0/ supervisor is measured by three indicators 
referring to the supervisor's supportive ness, his or her technical knowledge, 
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and his or her personality; the three indicators cover exactly the same items as 
listed for the overall supervisor's quality index (as described in Section 4, titled 
"Measures employed") but leave OUt the question on his or her workload for 
conceptual reasons. The latent dimension planning and integration uses the twO 
indices quality 0/ research program and information on research planning and activi
ties employed in previous analyses as observed indicators of the fulfillment of 
planning and integrating functions. The dimensions group climate and R & D 
effectiveness are based upon indicators stemming from different groups: indices 
of the supervisor's and staff's ratings in the case of group climate, both in terms 
of items identical to the index used prior to Exhibit 4.7, and supervisor's and 
Staff's ratings on the items productiveness, innovativeness, and usefulness in the 
case of R & D effectiveness in addition to an overall measure of R & D 
effectiveness based upon external evaluator ratings. 
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Notes 
1. Meyer (1976: 517) derives this tendency from the nature of the organiza

tional theories available: Whereas Weberian theory overlooks leadership on the 
grounds that organizations that are rational (bureaucratic) are efficient and 
stable because of their structure, which overpowers the single official's action 
potential, contemporary organizational theory overlooks leadership because ra
tional organizations have to be responsive to environmental uncertainties, 
which can only partly be handled by (and attributed to) a single leader. 

2. Etzioni 's propositions are based upon his earlier (1961 : 89-126) differen
tiation between an organization's primary goals and the bases of compliance. 
Examples of organizations requiring little commitment or compliance are pri
sons or mental hospitals ; moderate commitment, according to Etzioni, is neces
sary in production and service organizations; high commitment is required in 
religious socializing organizations. Taking into account different kinds and ori
gins of compliance, in addition to organizational goals, remedies some of the 
critical objections raised against goal-approach organizational theories (compare 
Silverman, 1970; Perrow, 1972). 

3. Some might even want to go so far as to reject the concept of leadership 
altogether, deriving the popular emphasis on leadership from the feeling of 
indirect control generated through the belief in a leader's ability, and from the 
scapegoat function served by the possibility of locating guilt and responsibility 
in a specific role (compare Leberson and O 'Connor, 1972). 

4. "Moral" as used by Barnard refers to the assumption that the common 
purpose of organizations is the purpose of all . Organizations are legitimized 
here by their very definition (cf. Perrow, 1972: 93) . 

5. They may also differ in terms of what has come to be called technology 
(cf. Woodward, 1965, 1970), i.e ., in terms of the kinds of tasks that are per
formed, which presumably affect the structure and to some extent organiza
tional goals. 

6. The term structural is crucial here : It refers to the definition of roles and 
to compliance, i.e ., to the fact that participant involvement in universities 
should as a rule be neither alienated nor calculative (as in industry, where 
members calculate whether the wages are worth it), to use Etzioni's distinction 
(1961) . Running a university institute in order to make a reputation should be 
in accordance with the no-conflict-of-interest thesis ; running it in order to make 
private money (e.g., money not used for investments in equipment, etc.) clearly 
would not be in accordance. Teaching goals, if they become predominant as in 
the case of many German universities at present, may become the origin of 
structural conflict. Consequently, the thesis should hold on the aggregate and 
with respect to the formal structure of university organizations; it may not hold 
in single cases. 

7. The validity of the distinction between extrinsic and intrinsic interests has 
been questioned recently by Bourdieu (1976), who points to the fact that 
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invescments are always organized by reference co conscious or unconscious 
anticipacion of average chances of profic (which may be symbolic, as in che case 
of scientiscs scriving for recognicion and prescige). Alchough chis is crue, che 
analytic discinccion between degrees of intrinsic mocivacion may scill be war
ranted bue should perhaps be couched in cerms of che concepc of alienacion 
from work. 

8. All measures were addicive combinations of icems measured on five-poine 
liken racings. The icems co be combined were ideneified by mulcidimensional 
scalings and correlacion analyses. Because we were working wich aggregace daca, 
original scores were group mean values, che direccion of which was reversed as 
compared co che quescionnaire before index conscruccion. 

9. The quescion asked for a racing of che immediace supervisor; conse
quencly, in che case of a very large unic che head (usually a universicy professor) 
and che supervisor who was raced mighc noc be ideneical. However, because che 
largesc unics proved noc co comprise more ch an six scientiscs, che problem can 
be ignored. 

10. The quescion included one more icem, which asked for che frequency of 
contaccs wich che supervisor, bue chis was noc included in che index because ic 
did noc correlace sufficiencly wich che ocher icems (see icem SB:Mla in che 
quescionnaire in che Appendix). 

11. The ocher raced qualicy measures developed in che lneernacional Study 
capture somewhac different dimensions: "social" effecciveness, "craining" effec
civeness, "adminiscracive" effectiveness, and ·'recognicion.'· The laccer dimen
sion, albeic potentially suiced for che presenc purpose, refers more co che feed
back of che (incernacional) scientific communicy on che work of che unic because 
chis dimension was assessed by the degree co which che unic has a high incerna
cional repucacion and che degree co which che publicacions of che unic are in 
high demand and ofcen ciced in che liceracure. 

12. In using qualicy racings of compecence by peers, we follow a frequene 
procedure chac presumably conscicuces che mosc valid assessmenc of a contribu
cion of science despice ics increasing replacemene by che more convenienc use of 
cication councs as a quality measure (see Melczer, 1949, 1956; Dennis, 1954; 
Clark, 1957; Pelz and Andrews, 1966; Thomasson and Scanley, 1966; J. Cole 
and S. Cole, 1967, 1971; Blume and Sinclair, 1973). Because che presenc study 
includes councries chac are not adequacely or noc ac all represeneed in che 
Science Cicacion Index, and because cication counes refer co individual racher 
than co group produccivicy, che use of the index was noc feasible. 

13. All measures were conscrucced as described in che previous seccion. The 
Annex co chis chapcer identifies che componencs from which each of che follow
ing indices were composed. 

14. For che measure of perceived "group climate," see che previous seccion. 
15. Mulciple classificacion analysis is a mulcivariace cechnique for examining 

che raw, adjusted, and mulciple effeccs of several prediccor variables on a de
pendene variable based on an addicive model. In contrasc CO craditional regres
sion analysis, che cechnique can handle prediccors wich no beccer chan nominal 
measuremene and wich nonlinear incerrelacionships, buc cannot handle direccly 
inceraccion effeccs. See Andrews ec al. (1973) for a full discussion of che cech
nique . 

16. "Becas" are analogous co scandardized regression coefficienes; see An
drews ec al. (1973: 47 ff.) for a full discussion. "Eca-square" is che correlacion 
racio and indicaces che proporcion of the cocal variance in che dependene vari
able chac is explainable by che prediccor. 
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17. In industrial units, the relationship is less pronounced, as indicated by an 
eta-square of .19. 

18. This is especially noteworthy in the case of size of the unit and size of the 
organization, because according to a well-known theory and some empirical 
evidence, size should be negatively related to the climate and atmosphere in an 
organization (e.g., Worthy, 1950; Pugh et aI., 1968; Payne and Mansfield, 
1973). In general, the argument runs that larger size leads to increased bureau
cratization, which in turn enhances a climate where interpersonal aggression, 
emotional control, and leaders' psychological distance, as well as the number of 
rules and concern with following rules, are all higher. It should be noted, 
however, that the sign of the relationship depends on the aspects of "climate" 
measured. Although the correlation berween size and the above-mentioned 
dimensions should come out negative, large size has been assumed to be posi
tively related to scientific and intellectual diversity, readiness to innovate, and 
concern for the involvement of employees in the above-mentioned studies. 
Because the index of group climate used in this chapter is somewhat biased 
toward measuring innovative orientation (as thought appropriate for a measure 
developed for research organizations), we might as well have expected a posi
tive correlation between group climate and size in the present data. This possi
bility has been checked by using a subindex including only those items of our 
general climate index that refer to innovation-orientation; again, no substan
tially significant correlations were obtained. 

19. Degree of "variability" and "uncertainty" point to the distinction between 
basic and applied research, and this may be a distinction between the natural 
and technological sciences. If the technological sciences more or less coincide 
with applied sciences, routinization of tasks and hence needs of integration and 
cooperation will be higher than in natural sciences. 

20. As mentioned above, there is some evidence that climate perceptions 
depend on position in the organizational hierarchy, as recently suggested by 
Pay ne and Mansfield (1973: 525) and explained by Thompson (1967). Johnston 
(1976: 101) expects that climate varies with the level of uncertainty absorbed at 
different organizational levels, and Pritchard and Karasick (1973) found that 
climate in regional offices of an organization is a function of overall organiza
tional climate and the demands of local environments. Theoretically most inter
esting, Bourdieu has recently made a point in showing that "judgments on a 
student's or a researcher's scientific capacities are always contaminated at all 
stages of academic life by knowledge of the position he occupies in the instit
uted hierarchies" (1976: 20). 

21. This model has also been examined using path analysis and the Goodman 
technique (cf. Knorr et aI., 1976a; Aichholzer, 1976). 

22. According to Lawler and Porter (1967), this would be the case if the 
employee was rewarded for high performance. 

23. Lisrel is a computer program for estimating general linear structural 
equation models with the specific advantage of allowing for unmeasured hypo
thetical constructs or latent variables, each of which may be measured by sev
eral observed indicators. The method allows for differentiation berween errors 
in equations (disturbances), and errors in the observed variables (measurement 
errors) and yields estimates for both (Joreskog and Van Thillo, 1972; Joreskog, 
1974). 

24. In order to estimate level-specific response bias, the model includes, 
where possible (i.e., where the respective questions had been asked in the 
questionnaire), measures based upon data from the unit heads in addition to the 
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measures based upon data from staff scientists. The Annex to this chapter lists 
the indicators used to measure various concepts included in Exhibit 4. 7. 

25. The increase in variance explained as compared to the results of multiple 
classification analysis (see Exhibit 4 .5) is due to the fact that here we estimate 
errors in eq uations only (attributing measurement error to the special error 
terms for observed indicators), whereas traditional techniques yield one estima
tor combining both kinds of errors. 

26. The high residuals originate from discrepancies between ratings by unit 
heads and ratings by staff scientists. This is in accordance with the assumed 
dependence of perception and experience on hierarchicalleve!' 

27. These figures exclude residuals originating from variables introduced 
solely for the purpose of bias estimation. 
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