- AD=AQS56 950

UNCLASSIFIED

—_—

WASHINGTON UNIV SEATTLE DEPT OF PSYCHOLOGY F/6 S5/1

THE ROLE OF ENVIRONMENTAL AND BEHAVIORAL UNCERTAINTY AS A MODER=--ETC(U) .

JUN 78 S E WEED: T R MITCHELL N00014=76=C=0193
TR=78-15 : NL

. N




T SV SN ——y

Vel

DECISION MAKING
RESEARCH 1

DEPARTMENT OF PSYCHOLOGY
DEPARTMENT OF MANAGEMENT AND ORGANIZATION
UNIVERSITY OF WASHINGTON, SEATTLE, WASHINGTON

ADAOS56950

E COPY;

*,

m _
DDC AL

T bl R s SRR e R
2
3 p— .
Nu' . A

DISTRIBUTION STATEMENT A

Approved for public release;
Distribution Unlimited




IR (g

DECISION MAKING RESEARCH
DEPARTMENT OF PSYCHOLOGY
UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON

THE ROLE OF ENVIRONMENTAL AND'
BEHAVINRAL LHCERTAI'TY AS A MODERATOR
OF SITUATIONAL-PERFORMANCE
RELATIONSHIPS

ADA0S6950

Stanley E. lleed
Utah State University
Logan, Utah

Terence R. Mitchell | 4
University of Washington

Seattle, l!ashington
Technical Report 73-15

June 1978

Office of Naval Research Contract H00014-76-C-0193

(Terence R. ititchell and Lee Roy Beach, Investigators) e D
REPRODUCTION Il WHOLE OR IN PART IS PERMITTED FOR AtY

m o me PURPOSE OF THE UNITED STATES GOVERNMENT

SARROORCED . DISTRIBUTION OF THIS DOCUMEIT IS UNLIMITED

......

e e o e A R T P P B a2




UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

'REPORT DOCUMENTATION PAGE PRt Lyt g S

2. GOVT ACCESSION NO.| 3. RECIPIENT’'S CATALOG NUMBER

nvironmental and Behavioral dncer
derator of Situational-

. (and Subtitle)
Jhe Role of
Tainty as a

_Performance Relationships% | |
2 -
— 8. CONTRACT OR GRANT NUMBER(s)
tanley £./Meed ,
Terence R. Mitchell 75 Ngpip14-76-C 6193
4 9. PERFORMING ORGANIZATI‘OTNrAME AND ADDRESS 10. ::ggR.AzOERLKESE:‘TT.NPUR“O.J!E.CJ, TASK

Decision Making Research /
Department of Psychology NI-25
University of Washington, Seattle, WA 98195 /

1. CONTROLLING OFFICE NAME AND ADDRESS
Organizational Effectiveness Research Programs { Jung P78
Office of Naval Research (Code 452) s

| Arlington, VA 22217 40
. MONITORING AGENCY NAME & ADDRESS(if different from Controlling Office) 1S. SECURITY CLASS. (of this report)
UNCLASSIFIED

1Sa. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

6. DISTRIBUTION STATEMENT (of this Report)

Appmvéd for public release; distribution unlimited

7. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)

. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if y and identify by block der)
Structuring Leader Environmental Uncertainty Leadership Style
Considerate Leader Behavioral Uncertainty Moderator-Criterion
Structured Task Job Satisfaction Relationships
Unstructured Task Job Performance
, Goal Condition Task Structure

ABSTRACT (Continue on reverse side If neceseary and identily by block mmmber)
% causes and consequences of two types of uncertainty (environmental and be-
havioral) were investigated in a simulated job environment. Employees worked
with a structuring or considerate ]eader‘q:#»a structured or unstructured task
g and with or without a goal. The structu" g leader and structured task pro-
duced greater certainty than the considerate leader or the unstructured task.
Goal setting had no effect. The same independent variables and increased cer-

tainty resulted in higher performance. The implications of the results are
i f f i i rformance. )6
DD ," 5% 1473  eoition oF 1 nov &8 13 OBsOLETE UNCLASSIFIED

S/N 0102-LF-014.6601
3 g 7 7g 3 SECURITY CLASSIFICATION OF THIS PAG




The Role of Environmental and Behavioral Uncertainty as a Moderator of

Situational-Performance Relationships]

Some of the most 1mportant factors which have been suggested to influence
an individual's job satisfaction and job performance are the uncertainties %
one has about the surrounding environment and the uncertainties about the
consequences of his behavior. Uncertainty about the surrounding environment
is described as unpleasant and detrimental to effect1ve decision making and —
performance. [lacCrimmon and Taylor s (1976) recent review discusses these
issues and the ways in which people attempt to reduce this uncertainty.

Behavioral uncertainty also seems to limit effectiveness. For example, a
number of studies have shown that people with an internal Jocus of control
(people who see the environment as responsive to their actions) have higher
satisfaction and better performance than those with an external locus of
control (people who see little relationship between their actions and what
happens to them (e.g;, Mitchell, Smyser & lleed, 1975). The purpose of the
following research was to investigate more thoroughly the'causes and the
consequences of these two types of uncertainty (i.e., environmental and

behavioral).

BACKGROUMD RESEARCH

There are at least three major sets of variables that influence per- =

formance and satisfaction for which a reduction in uncertainty may serve as
a mediating psychological explanation. First, there are those variables
which might be described as organizational policies Included here would be
factors such as goals, targets and objectives. The research on goal setting
(Locke, 1968) shows that a specific goa1 results in better performance than
a vague or ambiguous goal (Latham & Yukl, 1975, Steers & Porter. 1974)

While no studies have explicitly examined measures of uncertainty reduction
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as one of the mediéting psychological explanations.for these results, it
seems fairly obvious that clear, specific goals redqce uncertainty.

A second set of variables that is important for satisfaction and
performahce is the'charécteristics of ihe task. Fdr example, a number of
studies have shown that a highly ambiguous task leads to dissatisfaction and
lower performance (é.g., Brief & Aldag, 1976, Szilaagyi, Sims & Keller, 1976;
Miles, 1976). Other theories, such as Fiedler's Cdntingency'rbdel define
low task structure as less favorable for a leader than high task structure
(Fiedler, 1967). Thﬁs, there is agreement in the lftérature that low task
structure may cause aﬁbiguity énd uncertainty, and that these factors may
limit job satisfaction and performance. '

Finally. there are some interpersonal factors fhét influence satisfaction
and performance. Probably the most important of these is the behavior of
the leader. Given the major dicﬁotomy of a task orieﬁted style or an inter-
personally oriented style, it would seem that a task orientation affects
uncértainty variables more than an interpersonal style. It 1$:c1ear that
the task oriented style positively influences performance. ‘Stogd111's
(1974) handbook reports that out of 25 studies reviewed, 20 showed a bositive
relationship between structuring behavior on the part of the leader and the
subordinates' performance. Again, however, psychological uncertainty has not
been explicitly studied as a potential moderator of this relationship;

In reviewing the researéh on all of the factors that affect satisfaction
and performance and for which uncertainty might serve as a moderazing explana-
tion we were struck by a number of research omissions. First, few studies
attempted to ascertain the additjve or interactive effecté df Eombinatiohs:

of these variables. For example, we do not know whether 96&1 setting
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combined with a task orfented style is more effective than goal setting
combined with a considerate style. A second probléh is that most of the
studies reviewed are correlational in nature. Very few studies, for example,
manipulate leadership style or the structure of tﬁe task. This methodology
limits our ability to make'éausal inferences about these relationships. A
third issue is that very few studies have actually Tooked at the uncertainty
variables as moderators. UWhat is needed is reSearch that shows the causes of
uncertainty and its consequences.

With these omissions in mind, we developed a model to describe the
relationships that might exist, and designed an organizational simulation to

test the model. Figure 1 shows the model.

-— v — — - - —— —— — —— — — —— — —
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What we are suggesting is that all three of the input factors will
influence satisfaction and performance (1ink #1). That is, specific goafs
(when compared to no goals), a structured t&sk (when compared to an unstruc-
tured task) and a structuring leadership style (when compared to a style with
1ittle structure) increase performance primarfly and satisfaction secondarily.
Moreover, it is hypothesized that these three input factors influence our
psychological moderators (1ink #2). Goals should have a major effect on
environmental uncertainty, while the leader's behavior should have its main
effect on behavioral uncertainty. Task étﬁcture should influence both
variables. Finally, we would expect the uncertainty variables to influence
the performance and satisfaction criteria (1ink #3). A high level of uncer-

tainty should result in Tow satisfaction and performance.

Pp—————
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Subjects

The employees were solicited through newspaper advertisements offering
part-time employment. The work involved looking at blueprints of houses and
making calculations and measurement conversions for raw material estimates.
A preliminary screening test was administered in order to eliminate the
extremely high and low ability candidates. The ability measure was also
used in the data analysis as a covariate in order to adjust within-cell and
between-cell variance in performance due to ability differenceé. In addition,
only those candidates who were between the ages of 18 and 25 were hired.
From that pool, 64 subjects were randomly selected and then randomly
assiﬁned to the eight experimental conditions. There were two levels of ;
task structure (ambiguous, structured), two levels of leader style (hiéh.ls -
low CONS, and low IS - high CONS), andAtwo levels of goal setting (no goal,'
specific goal) resulting 1ﬁ a2 x 2 x 2 factorial design. ' 3
Procedure

After the employees were screened, hired, and assigned to their respec-
tive treatment conditions, their supervisor (a confederate) made a telephone
contact and arranged the employees® work schedule. The work setting consisted
of tables, chatrs, and partitions with no‘fore than two employees working at
any one given time. 'Although the two employees were assigned to the same
combination of treatment conditions, they worked independently of one
another, with a partition between them. This allowed the employees to
observe and perceive the leader's style and interaction with other subor-
dinates as well as :experiencing the impact of that style personally. Each

work session.was dividéd'intO'two parts, the first being a learning period
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(LP) in which the subjects were able to become familiar with the task and
master the operations and calculations. Pilot testing of the task indicated
that the average worker required two and one-half hours to acquaint himself
with the materials and procedures, after which performance was less dependeiit
upon his learning of the task. The second phase of the work condition,
hereafter called the goal period (GP) introduced the goal-setting treatment.
Here half the subjectsnﬁere given the general instruction of "“do your best"
and the other half were assigned specific and moderately difficult goals.

At the completion of the second work session the employees were given a
questionnaire as part of the work assignment. 'The questionnaire ésked them
to respond to conditions about the work, the organization, their supervisor,
etc. Included were manipulation checks for leader style and task structure,
measures of satisfaction,_and perceptions of uncertainty and expectancy.
They were paid $2.50 per hour for their work. Debriefihgs‘occurred after all
sixty-four employees had completed their work assignments.

Description of Tasks

The task vas designed specifically for this stddy, énd consisted of a
set of five simple blue print drawings (see Figure 2 for a sample). Each of
the five drawings had three alternative floor plans, as well as a side view
and an end view. The work assignment for the drawings had three basic
components: (a) to draw one of the floor plans on to thé “"top view" to
scale, (b) to calculate the floor spaée. wall space,'and totalffor each room
and house, and (c) to convert those to full scale (square feeg) values and

then to foreign measurement units.

—————— ———— — —— ——— —
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| Each drawing had a.work sheet attached. Figure 3 illustrates the work

sheet for the ambiguous task.

The description given was that "the b]ugprints are simple designs for
the construction of low cost hoﬁsing for underdeveloped countries. l!le are
attempting to determine if advisors in those countries who have no training
or skill in this area will be able to read, understand,‘and he]p people
utilize the given information. Your work on these blueprints and your
response to questions afterwards will enable us to make befter decisions
about how to design blueprints and present information in these underdeveloped
countries."

As an additional source of help, the employees were given an information

sheet which contained conversions from (a) fractions to decimals, (b) scale
measures to square feet and (c) inches and feet to foreign measurement units.
Independent Variable Kanipulations

Task Structure--The same set of plans was used in both the structured

and ambiguous conditions, with the differences in structure being accomplished
by providing (or not providing) speci%ic cues that correspond with pfeviously
established criteria for tﬁe structure dimension (Shaw, Note 1). The

specific cues were: (a) feedback, (b) multiplicity of solutions, (c)
solution verifiability, and (d) direction c]arity. Feedback was built into
the work sheets (see Figure 3) aéd varied between theutwo tasks as fo how
frequently it occurred in the work process. The strucihred task condition

had feedback at each step 1n'thg performance of their task, whereas the

ambiguous condition received it only at the completion of major blocks in

R e




FIGURE 2
An Example of a Blueprint

PLAN |

SIDE SIDE
1 2

FRONT

TOP VIEW
SCALE: 1/8"= 1'-0"

B, K B L B8 82

8, L B, K K L

FLOOR PLANS
SCALE: 1/4 OF TOP VIEW SCALE

'DHZ Vi

FRONT ‘Vle SIDE VIEW
SCALE 1/16"= 1'-0" SCALE: I716"= 1'-0"
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FIGURE 3
Work Sheet for the Ambiguous Task

WORK SHLET
Country - Plan 1

I. Floor space Verification Range
B, 8y 13.0 - 30.0
8, B, 25.0 - 60.0
K s K 15.0 - 40,0
b i s S L 300-700_
Total Total £0.0 - 200.0

II. Interior Wall Space

B, 8, _30.0 - 90.0
Bt phtit Wl B, 50.0 - 140,0
K K 40,0 - 1100
Eo g e L _60.0 - 150.0

Total Total 200.0 - 500.0

I1I. Exterior Wall Area

Sides (Total) Sides (Total) 100.0 - 250,0

Triangle area Triangle area 15.0 - 35.0

Total exterior Total exterior

Wal) area Wall area 115.0 - 280.0

ol
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the task process (i.e., after the completion of five or six task computations).

Solution verifiability for the structured task was provided at frequent

intervals and within narrow and specific parameters. For the ambiguous tasks,
verifiability was within very broad and gené#a] parameters. Direction and
product clarity for the structured task was ﬁued.by defining specifically
what should be done first, second, etc., and by.g1ving a déf.nite description

of what the finished product would look like.

In the structured task condition employees were also told which house
plan to start on, which floor plan to use, and which foreign measurement to
convert to. A step-by-step set of instructions accompanied each drawing,
and the work sheet allowed for a filling-in of the blénks throughout the
task. The ambiguous task allowed for many optfons and let the employees
choose where to start, how to proceed, etc.

A major purpose of this study was to provide tasks that'differed with
respect to ambiguity but were constant on all other dimensions and had
performance scores that were comparable for purposes of analysis. AAcheck
for homogeneity of variance for performance scores on each task was conducted
and this test supported the performance score comparability intention.

Leadership Style--The leadership style was manipulated by training

three different leaders to each role-play two different leadership styles:

(a) high on consideration, low on initiation of structure, hereafter called
the considerate leader (CONS) and (b) low on consideration, high on Structure,
hereafter described as the structuring leader (IS). In order to maintain
independence between the structure inherent in the task itself and the
structure imposed by the leader on the task, it was necessary that the

leader's behavior generate a climate or atmosphere of structure rather than
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creating any actual changes in the task itself. For example, the condition
consisting of specific assigned goals, a structured task, and initiation of
structure leadership differed from the condition with specific goals, a
structured task and the considerate leader only on the leader dimension.

In this way, confounding of the independent variables was minimized. For

TP PIER

this reason, the IS and CONS behavior on the part of the leader was limited
to where to sit, when to start, a push for production, etc. Each of the
three leaders served in the same number of IS and CONS conditions.

. Goal Setting--Pretesting with the task established that nearly all
employees could learn the procedure, computations, etc.'during a learning
period of 2 1/2 hours. In addition, about 35% could complete the same
number of drawings and computations in the goal period as they had in the ;
learning period plus one and one-half additional drawings (and the related
computations). Therefore, the goal manipulation was accomplished by
assigning the goal condition subjects a number of drawings and related
computations equal to the first phase (LP) performance plus an additional
one and one-half drawings, all to be completed in the goal period (GP).

‘ In the no-goal condition, subjects were told to “do your best" on

the task. This goal was presented without mention of a specific degree of

accomplishment. Order effects were controlled by assigning the structured

condition the same sequence of drawings selected by a matched person in the
ambiguous task condition.
Measures: ilethodological Checks

Ability--This variable was measured by the londerlic'Personnel Test

(Form V). The test was used both as a screening technique and as a covariate

in the analysis of covariance procedure. Test-retest reliabilities with

|
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different forms of the 'onderlic have yielded correlations ranging from .82
to .99, and split-half correlations of .88 to .94. ilith educa;ion,level as

the criterion, validity coefficients rangihg from .95 to .99 are reported

(Wonderlic, 1970). The employees were told that taking this test was part of
their job application.

Manipulation Checks--The task structure-ambiguity conditiOns were com-

pared by looking at the subjects' perceptions of task structure using the E

following scale items:

1. How clear and understandable were the instructions for your tasks?

Very unclear. /__/ [/ [/ [/ __/ _/__/__/ Very clear and under- |

I was unsure b o4 "7 "8  standable. I could | §

what to do. : tell exactly what 13
: to do.

2. To what extent were you able to tell immediately what to do first,
second, etc.? :

ot at all. /_/ / [/ [__/__/ A very great deal.
1 2 '3'/ s R AR

3. Was the finished product of this task something that was clearly
definable and easily identified?

Not at all. /—T-/_ﬁ'!ZTTJLTF‘/ - / . /_7_/ 5 / Very much so. -

4. Mas it possible to reach this end product in more than one way?

ot at all. / : / /__/__/ Very much so.
+ :

5. Was the task one that changed and varied to any extent?

Hot at all. /_TJTJT/'TJ'T/TJ—H_B'J Very much so.

6. To what extent is the job arranged in a particular order or seqdénce?

ilot at all. /1JT/_3J_IJ_5JTJT/_Q_/ Very'muchéo.‘ "' 3-
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7. To what degree are there several possible solutions to the task
problems? :

Only one cor- / R /__/ liany solutions
; rect solution. o available for
; the same job.
8. How often were you able to verify the correctness of a solution?

Never able / / / /__/__/__/ A1l of the time.

{ todetemine_‘l_T T Sy A
a for sure.

9. How soon were you able to determine if your solution was correct?

Immediately. /__ /[ /[ [/ [/ __[/__ [ A very great
: 1. 2 3 4 5 6 7 8 Ilength of time.

The measure of leadership style was a modified form of the LBDQ XII.

This modification was based on some previous analysis (Brown, 1967; leed,
ilitchell & Moffitt, 1975). Five-point Likert-type scales.were used. Examples
from the IS dimension are:

He needles members for greater effort.

He pushes for increased production.

He asks that group members follow standard rules and regulétibns, etc.
Examples of those items from the CONS dimension are:

| He allows members complete freedom in their work.

He permits the members to use their own judgment in solving problems.
He is reluctant to allow the members any freedom of action (negatively
scored), etc.
There were seven consideration items (alpha = .80) and eight initiating
structure items (alpha = .22).
Performance Heasures .
Performance was scored‘on the basis of (a) compfetion, (b) accuracy, ;

and (c) error. The completion measure was simply a tally of all completed
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numerical responses, with those responses being weiciited by the difficulty

(number of operations or calculations required) of arriving at the answer.

This weighting procedure was based on the number of operations and calcula-
tions required to obtain an answer on the work sheet, and disallowed any
advantage to those employees who woulu skip over the more laborious and
time-consuming portions in order to complete the less difficult portions.

For example, an answer that was arrfved at by converting.from inches to feet
for two measures (the length and width of a room) and then multiplying

length times width was worth one point. However, one‘that required obtaining

the area of a triangle (the roof slopes and ceiling joists on an end wall

[see Figure 1]), converting that area to square feet and then converting it
again into square meters and adding that area to the other exterior wall

area obtained in a similar way was worth three points. The item completion

values were estimated by taking the number of calculations (three versus
nine).

Completion, however., is a function of two things, those being the number
of computations completed correctly (accuracy) as well as the number complete!
incorrectly (error), analogous to a quality and quantity distinction. Com-
pletion by itself masks certain infermation that would be available if one
were to look at, in addition to completion, both accuracy and error separately. Ef
For example, (see Figure 4), three employees might score 100, 60, and 60
(completion), with individuals one and two getting Jifferent accuracy

proportions. Employees two and three have the same completion scores but

ittt 7 ) ol 2

different accuracy and error proportions. This distinction becomes imnortant
when the independent variable contributions to performance'are examined, as

will be noted later.

PO RS TN = PENI-E SETCY VPR SIPI S FORS
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Completion then was determined by simply summing all the completed
operations on the work sheets weighted by their difficulty. Accuracy was
determined by first examining the distribution of all possible answers for
each completed item, and then assigning some percentage of the poésible
points available for that item (its difficulty weight) for each item
depending upon how close the employee's ansver was to the true score. For
example, & three-point item may have had a "true" score of 196.5 square
meters. For the 35 employees attempting and conpleting that item, a

range of scores was obtained with 131.5 on the low end and 233.8 on the

high end. The distribution of employees' scores about the true score was
normal, and a percentage of the possible three points was assigned accqrding
to the distance of the individual's obtained score from the true score.
Those who were within + .25 standard deviations received 100% (three points)
for accuracy on that item. Those who were within + .50 standard deviations
received 75% of three, or 2.25 points. Those within + .75 standard deviations
received 50%, or 1.50 points for that 1§em. Those.within :_1.09 received
25% of three, or .75 points. Those‘wfth scores beyond 1.00 standard deyia-
tions received 0 points for accuracy on that item. The.same standard |
deviation cut-off points were used for each 1tem.‘ These scores were then
summed for a total accuracy score. The remainder of tﬁé cﬁnpletion score
that had not been accounted for in the accuracy bortion for an i;ém was

labeled error score. These were then summed across items for a total error §

score.
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Partitioning of Performance Completion into Accuracy and Error Components

Subject 1

« Error 50

FIGURE 4

Subject 2

Accurate 50 .

Completion 100
Accuracy 50
Error 50

Error Rate .50

Error 10

Accurate 50

Subject 3

Error 50

60 -«

Accurate 10

60

<

50
10

v

10

A7

— 50
.83

ey et —
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The partitioning of completion into the two components results in twe
independent components of completion. An iqqependent variable could,
therefore, contribute to fhe variaﬁcé id}goal period accuracy (GPA), goal
period error (GPE), or both.

' Performance was measured for two phases of the experiment. The first
phase was labeled the learning period (LP), and the second phase was termed
the goal period (GP). The learning period was designed to gllow subjects an -
adequate amount of time to learn the task. It was anticipated (and confirmed
in a pilot test) that the learning curve for the majority of subjects would
have peaked in a two and one-half hour ;ime period. The goal period began,
therefore, after two and one-half hours.

Satisfaction Measures

The Job Descriptive Index (Smith, Kendall & Hulin, 1969) was used as a
measure of satisfaction, with only those subscales relating to the job and
to the supervisor being utilized. Corrected split-half internal consistency:
coefficients are reported to exceed .80 for each of the scales.

Perceptual lleasures: Environmental Uncertainty

This variable was measured on two dimensions: information and predic-
tability. The first dimension was measured with three items, each on a
nine-point scale. The item content was related to organizational goals, the
supervisor, and the task. For example, the item related to the supervisor
reads:

"To what extent is the information provided by your supervisor adequate

for the successful accomplishment of your work?"

880 gyl gyl 21
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The task and goal items were similarly constructed. The three predictability
questions were asked the same way and a six-scale composite was formed. The
option of using all six items without the information-predictability portion
was used since the factor analysis of those six items produced only one
factor, and the coefficient alpha was .33 for the six-item composite.
A sum of the six scores was used to reflect EU.
Perceptual Measures: Behavioral Uncertainty

Expectancy is defined in the literature as a behavior-outcome probability.
The higher the probability the more certain an individual is that a particular
behavior will result in a particular outcome. In the following study, ‘11
behaviors and three outcomes vere used. These behaviors and outcomes were

generated from past research and are listed below:

BEHAVIORS

1. Just getting started,
2. Knowing what to do first,
3. Getting along with the boss,
4. Getting along with my work group,
5. Organizing my work,
6. Seeking help,
7. Putting in extra time,
8. Utilizing outside resources,
9. Planning my work,

i 10. Just keeping at it, and

é 11. Horking hard.

DR ———
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OUTCOMES
a. A good performance rating,
b. Acceptance by fellow workers, and

c. A sense of accomplishment.

The subject was asked to indicate the probability for each of the 33
behavior-outcome relationships on a 100-point calibrated scale. A sum of
the 11 probability estimétés for each outcome was used to reflect the
subject's expectancy that outcomes follow behavior.

Data Analysis :

The combination of three independent variables resulted in a three
factor design--2 x 2 x 2, with the first factor'répfesenting the two task
types, the second factor representing the two leadership styles, and the
two goal-setting conditions representing the third factor. The data were
first examined for homogeneity of variance between tasks, and there vas
nonsignificant divergence in these variances. This eliminated the need for
any transformation procedures. Analysis of variance was used to test for
the effects of the independent variables on the dependent variables (1ink i1
in Figure 1). Examination of the moderator variables included a tvo-stage
process where the moderators were treated -as dependent variables in the
2 x 2 x 2 mouel just mentioned and then as predictors of performance and
satisfaction using correlational procedures.

RESULTS
ilanipulation Checks :
Leader Behavior--The twd leadership dimensions exhibited by the confed-

erates were tested against the perceptions of the subordinates with whom the
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leaders worked by using the modified version of Stogdill's LEDQ XII (1963)
described in the methodology section.

The composite scale for each of these dimensions was used as the
dependent variable in a 2 x 2 x 2 design with an analysis of variance
procedure. Since we were treating the lcadership dimensions as independent
constructs, two separate analyses were conducted, one for each dimension.

A successful manipulation would be evidenced by a main-effect for leaders on
both of the measured dimensions.

For the IS dimension there was a main effect for leadership style
i (F = 53.66, p < .001) but not for goal setting or task structure. The
employees in the structured leadership style condition saw their leader as
significantly more structuring than those in the considerate condition
(X = 31.7 and 17.7, respectively). For the CO/lS dimension there was a main
effect for leadership style (F = 32.33, p < .01) but not for goal setting
or task structure. The employees in the structured leadership style
condition saw their leader as significantly less considerate than those in
the considerate condition (X = &.0 and 14.9, respectively). These results
suggest that the manipulation of leadership style was effective.

Task Structure--The task structure manipulation was checked against

subordinate perceptions by using the scale items discussed in the methodology

section. (line items were used in the composite scale, and the results of
the analysis of variance supported the manipulation. There was a significant
main effect for the task factor (F = 17.75, p < .001). The differences in

means were in the expected direction and give confirmation to the anticipated

= 26.6, xstr = 36.6).

effect ( alb




9.

We should also add that there was a significant ecffect of leadership
style on the task structure items as well (F = 5,20, p < .05). UWhile this
result is substantially weaker than the task structure manipulation it does
suggest that the structuring leader's behavior'had some effect on the
perceptions of task structure and that these two variables (leadership style
and task structure) may not be entirely independent.

Since questions about the specificity of goai setting would make little
sense to the no goals group, no queStions‘were asked about this factor.

Link #1: Performance

The primary focus of our analysis will be for the goal period (GP)
performance measures, inasmuch as this condition includes all of the inde-
pendent variables whereas the 1earning period did npt include the goal-
setting manipulation. lle should mention, however, that the covariate adjust-
ments for ability resulted in no main effects for any of the performance
measures and no further discussion of the ability measure is presented.

For the total completion meaSure, there was a significant main effect
for task structure (F = 10.96, p < .002) and leadership style (F = 14.44,

p < .001). People completed more items on the ambiguous task than on the
structured task (igmb = 26.19, Ygtr = 17.43) and they completed more items

with the IS leader than with the COilS leader (X;q = 25.61, Xoquc = 18.05).
In addition, the three-way interaction was significant (F = 5.11, p 5_.028)
but uninterpretable.

The source of the performance completion (GP-C) variance can be further
examined by looking at performance when it is partitioned into accuracy
(GP-A) and errors (GP-E). The analysis of variance indicated that the

accuracy portion of completion was the primary source of variance for leader
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effects (F = 14.36, p < .001), whereas the error portion of completion was
the primary source of variance for task differences (F = 34.76, p < .001).
In other words, the IS leader produced higher accuracy than the CONS leader
(7&5 = 15.97, 7b0”5 = 9.65), while a strﬁctured task had fewer errors than
the ambiguous task (Y;tr = 3.79, x;mb = 13.94). These were the only main
effects or two-way interactions that were significant.

One surprising result was the lack of a goal-setting cffect. One
possible explanation for this lack of a main effect was that scores between
the goal and no gcal groups might not have been equivalent in the learning
period, as is assumed with random assignment. Examination of the column
means in Table 1 between these two groups confirms that suspicion. The
no goal group started out with significantly higher performance than the

goal group.

Since the gains made from the learning period to the goal period seemed
greater for the assigned goal condition than for the no goal condition, one
could examine the significance of that increase by treating the learning
period and goal period as repeated measures, and doing a repeated measures

analysis of covariance. If the goal setting treatment were to produce an

effect, one would expect it to show up as a period x goal interaction effect.

This P x G effect was not significant. There was, however, a significant
period effect (F = 72.93, p < .001) suggesting that both the specific and
general goai conditiohs increased significantly rather than the specific

goal condition showing a significantly greater increase than the increasc

cbtained in the general qoal condition.

e e i o e o e et o
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TABLE 1

Colunin ifeans of Performance for Goal Conditions

Learning Period Goal Period

Goals No Goals Goals llo Goals

Group Group Group Group
Completion 9.34 13.19 t = 2.40% 20.95 22.20 n.s.
Accuracy 5.1¢ 7.16 t = 1.58% 12.92 12.91 n.s.
Error 4.15 6.03 t=1.47% 8.02 9.99 n.s.

Note: The score is performance units per hour within the designated
period. '

* < .05

=p <.
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An alternative check for a goal effect was to treat the no goal group ard
the goal group as separate. e did a "t" test for their performance scores
during the LP and GP for each goal éondition, and anticipated a nonsignificant
“t" value for the general goal group and a significant "“t" for the specific
goal group. In this analysis, all six comparisons (three performance
measures for each of the two goal-setting conditions) were significant. That
is, both groups showed significant increases. And, although the gains were
greater for the specific goal group, they apparently were not significantly
greater than the general goal conditions as noted by the lack of effects for
the P x G interaction in the repeated measures analysis.

Link #1: Satisfaction

The JDI measure of satisfaction produced no between-cell differences
that were significant, nor was satisfaction related to performance to a
significant degree. The development and validation of the JDI has occurred
primarily in ongoing work settings, and may not have been sensitive enough
for the short-term job experienced by the employeas in this research.

In summary, the resuits for link #1 show that structuring leaders
produce higher accuracy than considerate leaders and a structured task
results in fewer errors than an ambiguous task. There was no effect for
goal setting and there were no significant relationships between the
independent variables and job satisfaction or satisfaction with supervision.
Link #2: Perceptions of Subordinates

Environmental Uncertainty--Although environmental uncertainty (EU) is

treated in this study as a potentially important moderator variable, it will
be treated here first as a dependeat variable in the analysis to clarify our

understanding of the impact of task structure, leadership style, and coais

on EU.
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Hith EU as a dependent variable in a 2 x 2 x 2 analysis of variance
there was a main effect for task structure (F = 12.30,.p < .008) and a two-
way leader x goal interaction effect (F = 8.75, p < .019). The main effect
demonstrates that structured tasks produce higher cerfainty than do unstruc-
tured tasks (i;tr = 23.44, i;mb = 19.15) as one would expect. (A higher
score on EU means more certainty). The graph in Figure 5 illustrates the

interaction effect.

Insert Figure 5 about here

. —————— — — — — — — — — —

The interaction pattern in Figure 5 is consistent for both the structurecd

and unstructured task. Regardless of the task, CONS leaders obtain increases
in certainty under goal conditions, and IS leaders produce decreases in
certainty under goal conditions. It appears that haying a goal with a
structuring leader produces less certainty (on either task) than when either
the goal is general of the leader is considerate.

Behavioral Uncertainty--This construct was measured by summing 11

behavior-outcome expectancy scores for each of three outcomes. A 2 x 2 x 2
analysis of variance vas conducted for each}of these composites. For
outcome A (good performance rating), there was a marginally significant
effect for leadership style (F = 3.42, p < .0RS). For outcome R (peer
acceptance) there was a main effect for leadership sty]e,(F = 9.57, p < .01)
and a two-way T x G interaction effect (F = 4.82, p < .05). For outcome C
(sense of accomplishment) there was a near significant effect for task
structure (F = 4.96, p < .059), a significant leadership style effect
(F=5.19, p < .03) and a two-way (T x L) interaction effect (F = 4.04,

p < .05).
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: A1l three sets of behavioral uncertainty measures were significantly
decreased by a structuring leadership style. The groups led by IS leaders
had means of &2.07, 48.26, and 64.71, respectively for outcomes A, B and C,
and the CONS leader groups had means of 72.25, 27.80, and 54.76 for the sano

three outcomes (note again that high scores mean a high probability and

therefore less uncertainty).
The marginally significant task structure effect for outcome C suggested

that the structured task produced more certainty than the ambiguous task

(Xstr 5
variance and require a more lengthy explanation than space permits. A mcr2

= 63.74). The two-way interactions accounted for little

detailed discussion is available elsewhere (ileed, 1978).
In summary, the results are generally supportive of the hypotheses.

Environmental uncertainty was primarily affected by the structure of the

task; less uncertainty resulted from a structured task. Behavioral uncertaint,
on the other hand, vias most affected by the leader's style. The more struc-
turing the leader the lower the uncertainty. Goal setting had little impact

on either uncertainty measure.

Link #3: Uncertainty-Criterion Relationships

Having learned something about the effects of the situational factors
on environmental and behavioral uncertainty, the next section examines the
relationship of these same perceptual measiures to satisfaction and the
performance measures: GP-C, GP-A, and GP-E. These relationships are
reported in Table 2, and the analysis gives some support for the hypothesized
linkage between the cognitive measures and the performance and satisfaction
criteria. In general, the analysis suggests that as EU decreases (employees g

perceive more certainty) accuracy is. higher, error is lower, and employees




FIGURE 5
§ Leader by Goal Interaction Effects for Environmental
Uncertainty in Each Task Condition
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are more satisfied with the fask and the supervisor. Increases in expectancy
"A" yere = ated to increases in satisfaction with supervision, increases in
expectancy "C" were related *o reduced errors and satisfaction with the task
and supervision. Using all 23 expectancies as a sum, increased certainty was
related to increased accuracy and increased satisfaction with the task and

supervision.

- - e - —— o - —— — —— — — — —

These results, while not terribly strong do support the hypothesis that
uncertainty can serve as a potential moderator of the environmental-outcome
relationships. In general, a structuring leadership style and a structured
task increase behavioral and environmental certainty. This increase in
certainty results in higher performance and satisfaction.

DISCUSSIOi!

The intent of this study was to examine the differential and causal
contribution of situational factors to psychological uncertainty and subc: -
dinate performance. We also examined the impact of the psychological variabies
on performance. For the most part the intent of the study was successfully
realized. 'ie found that performance differences between groups occurred as
a result of the systematic variation of the three dichotomized situational
factors (eight combinations). These findings lend support to the interac-
tionist approach to understanding work performance. Attention to specific
performance dimensions helped to identify the effects of those situational
factors. In addition, there vas moderate support for the predicted relation-
ship between the situational factors and psychological variables, as well as

the psychological variables-performance 1ink.




\
,5

TABLE 2

Correlation Analysis: [loderator-Criterion Relationships

Performance . Satisfaction
Completion Accuracy Error  Supervisor Task
GP-C)  (GP-A) (€P-E)

Environmental & -.01 27hk L 27 23%% g%k
Uncertainty |
Expectancy A .07 13 -.02 A7 .04
(performance rating)
Expectancy B ‘ .10 .12 .04 .06 .15 ?
(peer acceptance) : '
Expectancy C ' -2 .07 - . 23%x A7 L20%*
(sense of accomp?ishment) -
Al1 33 Expectancies .09 P e | Clogee 9%

*» < .10 d

**p < 05 4 3




Leadership Style, Task Characteristics, and Goal-Settipg.Effects on Performance
lle set out to détefmine the causél relationship‘of the three independent

variables to performance. By ;facing the task structuré, leadership style,

and interaction effects to the accuracy and error components of performance,

we were able to make an accurate assessment of the independent variable

effects. In that context, the main effect for leadersnip style occurred

with the accuracy performance score. Structuring leaders had higher accuracy
than considerate leaders. Apparently, the close supervision increased the |
employees' attention to their work.

The task structure effects were evident in the error performance score
and can most easily be explained by stating that the structured task,
through allowing for fewer personal degrees of freedom, had,féwerAerrors
but equivalent accuracy sco}es. That is, there was not higher accuracy, but
rather a lower error score for the structured task condition than the unstruc-
tured condition. The employees working on the unstructured task moved at a
more rapid pace, but this increase compared to the structured task group was
gained at the expense of the quaiitj of work produced. ‘An uqstructured

task resulted in greater quantity but lower quality performance than the

structured task.
One of the most surprising findings was the lack of a significant main
effect for differences between the two goal-setting conditions. One possi-

bility 1s suggested by the fact‘that both conditions showed a significant

increase over their performance in thé learning period; and therefore both

the general "do your best" and the specific/set goal had a positive effect.

In 1ight of the accumulation of evidence in the literature that specific
’ goals do better than general ones this explanation doesn't seem very

plausible.
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A second possibility is that the increase for both goal conditions was
due to continued learning that was occurring during the goal period, and
that both groups were simply getting better by practice. This argument is
tempered somewhat by the fact that in the pretesting of the task, nearly all
the employees obtained an adequate proficiency level, mastered the operations
and procedures, and were able to work on their own without asking questions
or receiving assistance by the end of the learning period. In addition, to
the extent that our measure of ability is related to the ability required to
learn this task, the analyses suggests that learning differences were in
effect during the learning period but were minimized in the goal period.
That is, performance measures were correlated with our ability measure in
the learning period but not in the goal period.

A third explanation for the non-effect of goal setting is that there
may well be contingencies to goal-setting efficacy. Although we had stated
only a general hypothesis that goals do better than no goals it appears we
have some evidence now which will encourage us to look more closely and
systematically at goal-setting effects .. moderated by other situational
factors.

Finally, there is the chance that the manipulation did not work. Since
we failed to obtain a manipulation check we cannot directly address this
possibility although the use of similar manipulations have proven effective
in other studies (e.g., Umstot, Bell & Mitchell, 1976; thite, [litchell &
Bell, 1977).

Environmental Uncertainty and Behavioral Uncertainty
The second set of relationships in which we were interested were those

which existed in a causal way between the situational factors and the

TN e st e -
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psychoiogical variables of environmental and behavioral uncertainty. The
perceptual/psychological measures were obtained with the expectation that they
would (a) be responsive to situational differences, and (b) provide an
explanation of performance variance. The measures were in fact responsive to
situational variation, and in a manner that had been predicted relative to
leadership style and task structure. The results obtained for goal-setting,
however, were not as predicted nor vere they easily interpretable.

llore specifically, the prediction that structured tasks would lead to
lower environmental uncertainty was supported. Also, IS leaders produced
higher levels of certainty on the behavioral uncertainty measures as predicted.
Theoretically, this makes sense in that the task structure (an external variable)

was related to environmental uncertainty, and the leader behavior (an inter-

personal, behavioral measure) was related to behavioral uncertainty which
focused on behavior.

The goal-setting treatment did not produce main effect differences in-
any of the psychological/perceptual measures. It had been anticipated that
systematic differences in the psychological measures would be concomitant witni
the systematic variation in the situational variables. Inasmuch as the pre-
dicted effect did not occur, this could mean (a) that the goal-setting didn't
have any impact, or (b) that it didn't register any impact on the constructs
and measures utilized in this study. The latter explanation would fit Locke's
(1975) interpretation of the psychological process associated with gbal-
setting. He maintains that behavioral intention (established by gbal-
setting) is the salient psychological construct. Mot having measufed that é
construct in this study, we have no basis for supporting or refuting Locke's ,
explanation. Also, without a manipulation check ve cannot'be sdéé of the

strength of our manipulation. In summary, the.goal-setting treatment does
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not produce a simple increase in certainty and expectancy as had been
predicted, and apparently the psychological impact may be more complex than
had been envisioned.
Moderator-Criterion Relationships

The third set of relationships attended to in this study were those
which were predicted to exist between the perceptual/psychological measures
and the performance measures. Although we cannot infer the causal direction
with these relationships as we could with the situation-performance and
situation-perception relationships, it is nevertheless instructive to see
that the relationships at least exist for this work setting. It allows us
to describe more fully the chain of events, both situational and psychologi-
cal, that lead to the performance differences we initially set out to under-
stand. Although many subtleties could be drawn from the data, and the
interaction effects complicate the interpretation, the primary linkages

established by the main effects are diagrammed in Figure €.

e — — — o —— —— — - — — — — — —

Insert Figure G about here

— " ——— — ——— —— —— ——— — — —

Although this figure oversimplifies the data, it shows the pattern for

the main relationships. Overall, the treatments, measurements, and theoretical

support generated from the analyses were encouraging. The independent vari-
ables of a structured task and a structuring leadership stvle reduced percep-
tions of uncertainty. This reduced uncertainty vas in turn related to higher
performance and satisfaction. A desirable next step would be to study these

variables in a field setting over extended time periods.
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