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!OREWOR D

In 1975 the Army Research Institute for the Behavioral and Social
Sciences C ARl) was requested by the Army Military Personnel Center
(MILPERCEN) to examine for potential Army application a theoretical model
of training priorities developed by the Air Force. ARI’S Personnel and
Manpower Technical Area tested the original model with enlisted personnel
in a specific Military Occupational Specialty CMOS), as the initial re-
search on the problem of task criticality now being investigated in API’s
Training Technical Area. The technological base research was done under
Army Project 2Q762717A766.

¶ The contents of this Technical Paper were presented at the 18th an—

• nual. meeting of the Military Testing Asaociation, October 1976. - -

e hnical Director
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EFFICACY OF A TRAINING PRIORITIES MODEL IN AN ARMY ENVIRONMENT

BRIEF

Requirement:

To determine whether a four—factor model for determining task criti-
cality can be used to establish training priorities and preferred type of
training for the separate tasks in an Army supply Military Occupational
Specialty CMOS 76V). The four factors were Task Learning Difficulty,
Task Delay Tolerance, Consequence of Inadequate Performance, and Percent-
age of Members of the MOS who perform the tasks.

Procedure:

Data were collected by asking 80 supervisors and instructors in MOS
76V to rate each of the 183 tasks in the MOS on task learning difficulty,
task delay tolerance, and consequences of inadequate performance. These
data were combined with previously collected information on the percent—
age of MOS personnel performing each task. Raters also judged the best
type of training for each task from a list ranging from “resident school
training” to “no training.”

The four sets of factor data were tested to determine their effi—
ciency in predicting supervisors’ and instructors’ opinions on the type
of training most appropriate for each task. Statistical analysis estab-
lished how well the different types of training were predicted from the
four factors.

Findings:

• The four—factor model can be used to develop task criticality in-
dices for establishing training priorities in this MOS. The most parsi—
monious solution used the four factors to predict type of training at
three levels (resident school training, other training at the unit , and
no training). The most useful single variable in determining training

• priorities was task learning difficulty——the tasks considered hardest
to learn should be taught in the most formal setting.

Utilization of Findings:

The general applicability of the model for MOS 76V, Equipment Stor—
age Specialist, has been demonstrated in this research. Further research
is needed prior to Army adaptation or implementation, in other 1406.

L . 

- - ~~~~~~~ -
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EFFICACY OF A TRAINING PRIORITIES MODEL IN AN ARMY ENVI RONMENT

INTRODUCTION

Deriving training priorities for different job tasks is ess’~ntial
to effective curriculum design. Thus, tasks are defined that should be
included in, or excluded from, the instructional program. Training time
and costs are reduced when only job-specific tasks are included. Another
consideration is the level at which the knowledge should be imparted.
The level should be related to the sophistication required for satisfac-
tory job performance. Further savings in time and cost will result when
the most favorable instructional setting for each of the various job
tasks is specified.

The curriculum designer should have information on the instructional
xr~ dality or combination of modalities most appropriate in each instance.
Will the task be taught better in a resident school setting or in corres-
pondence t raining? Is a combination of on—the—job training and corres-
pondence appropriate? The timespan that elapses from the actual training
to the point of application of the knowledge acquired has to be evalu—
ated. If the timespan is such that the knowledge acquired in the train—
ing course is archaic, or forgotten by the job incumbent at the point of
application, then it should be excluded from the training curriculum.

An adequate system of establishing training priorities will deter—
mine what should be included in the training curriculum and the level at
which the training should be conducted. In addition, it should identify
when the training should occur and what is the most advantageous training
strategy. From a training viewpoint, an adequate system of establishing
training priorities will determine what knowledge should be taught and at
which level, and where and when the knowledge should be imparted. Tech-
nical training objectives can then be adequately assessed by such a sys-
tem, under the s asor.ed judgment of training specialists, and reviewed
according to given doctrine and training policies.

The training priorities model used in this research was adapted from
the task criticality model developed in the U.S. Air Force.1 Research
results indicated the potential utility of a four—factor model of estab—
lishing training priorities. These four factors were Task Learning Dif-
ficulty (TLD), Consequences of Inadequate Performance (CIP), Task Delay
Tolerance (TDT), and Percentage of Members (PCT) who perform the task in
a particular Military Occupational Specialty (MOS). These factors are

‘Mead, D. F. Determining Training Priorities for Job Tasks. Paper pre—
sented at the 17th Annual Conference of the Military Testing Association,
Indianapolis, m d . , 16—19 September 1975.
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similar to those recognized in designs for human engineering.2 The pur—
pos~ of this research was to explore the potential value of a rev ised
version of the model for Army application.

PROCEDURE

As a result of an operational requirement, the MOS selected for a
test of the utility of the tc’u-factor model was 76V, Equipment Storage
Specialist. A task list and rating Rcalea were developed and adntini~ —
tered to a representative sample of 80 supervisors and instructors in
this MOS. This sant~l. was uaed for exploratory purposes, and the col-
lected judgments were assumed to be qualified responses based on direct
experience and participation.

The task list consisted of 183 tasks defined by the Army Military
Personnel Center (MILPERCEN ) from the Comprehensive Occupational Data
Analysis Program (CODAP) survey booklets (Appendix A). The task list
contained on ly those tasks that were performed by personnel in grades

( up through E—5 and excluded those duties that were strictly military
in na ture .

Scales were developed to measure three of the four factors——TDT,
TLD , and CIP——to obtain judgments on the type of training considered most
appropriate for each task. Results of these measures, plus information
on the fourth factor (PCT), constituted the variables used in analyzing
the predictive effectiveness of the four—factor model.

Task Rating Scales

Four scales (Appendix B ) were developed. One r a t i ng  scale was the
training priority criterion measure. The other three involved measure-
ment of variables considered to be predictive of the training priority
evaluation (i.e., TDT , TLD, CI P ) .

Type of Training. The type of training scale——the criterion measure
——required the rater to evaluate the 183 tasks on a 5—point scale as to
the type of training considered most appropriate for each task. The rat-
ing categories were as follows:

1. No t r a in ing  required ,

2. On-the—job training (OJT),

2Lintz, L. M., Loy , S. L., Hopper, R., & Potempa , E. W. Relationship
Between Design of Avionics Subsystem Cost, Training Difficulty, and Job
Performance (AD 759 583). St. Louis, Mo.: McDonnell Astronautics Com
pany , 1972.

2



3. Formal unit training, 

4. Nonresident school training, and 

5. Resident school training. 

The raters were informed that the scale was a measure of the most appro
priate type of training for the successful performance of a task. Each 
rater was asked to select the one option of the five judged to be the 
best method of training for that task. The training categories are de
fined in terma of increasing levels of structured, well-developed teach
ing methods. 

Task Learning Difficulty. This scale was defined as "measure of the 
need for lengthy systematic training before a new member of the appro
priate Army specialty could perform the task adequately." The scale was 
defined further in terms of the "difficulty involved in picking up the 
task on the job without any systematic trai~ing." This scale was a 7-
poi nt s cale. 

Consequences o f Inadequate Performance. This scale was defined as a 
measure o f the probable consequences of i nadequate performance of a task. 
The instructions stated that such consequences could be possible injury 
o r death, wasted supplies, damaqeci equipment, or wasted man-hours of work. 
A 7-point scale was used. The scale value of 1 corresponded to the least 
serious consequences of inadequate performancP. defined as "extremely 
l ow--if the task is not done correctly, the possible consequences of in
adequate performance are negligible." The high end of the scale, corre
sponding to a scale value of 7, was defined as "extremely high--if the 
task is not done correctly, the possible consequences of inadequate per
formance are disastrous." 

Task Delay Tolerance. This scale was defined as a measure of how 
much delay of task performance can be tolerated between the time the 
soldier becomes aware that the task must be performed and the time at 
whi c h he must start doing it. In other words, does he have to perform 
the task immediately? Does he have time to call his supervi s o r? Does he 
have time to read a field or technical manual? Or, will the time permit 
h ~s actually being taught how to perform the particular task? The rat
in~ were obtained on a 7-point scale; the scale value of 1 was defined 
as "extremely low--the task must be performed immediately whenever it is 
encountered." The scale value of 7 was defined as "extremely high--task 
performance is almost never urgent." 

Subjects 

Subjects were 80 noncommissioned officers (NCOs) in MOS 76V, Equip
ment Storage Specialist. These NCOs were instructors or supe1·visors. In 
the sampling plan, an attempt was made to obtain a sample as representa
tive as possible in terms of both geographical location and type of unit 
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(i.e., operational type unit, or support unit such as a supply depot). 
Table 1 shows the number of subjects at each location. OVerseas loca
tions were not used because of the ti-. constraints. 

Table 1 

Location and Presentation Group of Subjects 

Presentation Groue 
Location 1 2 3 4 5 Total 

Fort Ord 2 1 1 1 1 6 

Fort Hood 2 2 2 2 2 10 

Fort Devens 0 2 1 1 0 4 

Fort Lee 5 5 5 5 5 25 

Letterkenny 

Army Depot, Pa. 2 1 1 1 2 7 

Fort McClellan 1 1 2 2 1 7 

Fort Campbell 2 2 2 1 2 9 

Fort Jackson 1 2 2 2 1 8 

Fort Bragg 1 1 1 1 0 4 

Total 16 17 17 16 14 80 

Administration 

Subjects were divided into five groups on the basis of order of 
administration of the scales. The orders of presentation of the scales 
are shown in Table 2. SUbjects in four groups were required to rate the 
tasks on the four scales in the order shown and were not allowed to refer 
to the ratings given to a task on a scale completed earlier than the one 
which they were then completing. In the fifth group, all the scales were 
presented simultaneously, and subjects were required to rate each task on 
all four scales before proceeding to the next. After completion of the 
rating tasks, subjects were required to complete a questionnaire contain
ing items dealing with training and personnel management. 

4 



Table 2 

Order of Preaentation of the Rating Scales to 
Each of the Five Groups of Subject& 

Order of ,2reaentation 
Gro~p 2 ) 

•roT TLD TOT 

2 TLD TOT CIP 

) TD'J' CIP TOT 

CIP TO'r TLD 

5 (Each task rated on all scales 
continuing to the noxt task) 

Note . TOT • Type of Training. 
TLD a Task Learni ng Difficulty. 
'l'()T .. Task Delay Tolerance. 

IP .. Consequences of Inadequate 
Performance. 

4 

CIP 

'l'OT 

TLD 

TOT 

before 

After ompleting the rating tasks and questionnaire, the subjects 
were interviewed either individually or in groups . The interview was 
unstructured but focused on such issues as the adequacy of the task list, 
problems encountered in the rating task, personnel utilization practices, 
and possible improvement of training. 

RESULTS 

Data were first analyzed to determine the reliabi lity or the amount 
of agreement among the raters tor each of the three predictive scales. 
1'hese reliabilitiea were coau>uted using the data from all 80 subjects. 

The reliability estimate was derived from the CODAP program. For 
the Task Learning Difficulty scale it was .92, the hight'lat reliability 
estimate obtained. Reliability estimates of .7 5 and .72 were obtained 
for the Consequences of Inadequate Performance and the Task Delay Toler
ance, reapectively. A poasible explanation of the relatively low relia
bilities of theae two scalea is that the instructions may have been some
what ambiguoua. Alao, values on the Task Delay Tolerance acale were 
reveraed in comparison with the other two scales. In other worda, 1 on 
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this scale was encoded for “extremely low——the task must be performed
immediately whenever it is encountered.” Thus the most important task
on this scale had a value of 1 whereas the most important value was 7 on
the other two scales.

After the reliability estimates among raters for each of the four
scales were established, the mean rat ing given each task by those who
rated that task was comç zted for each of the four scales. The mean rat-
ing for the Type of Training scale was computed for a 3—point scale in
which a value of 3 was assigned to a rating corresponding to “resident
school training.” A value of 2 was assigned to those tasks for which
the rater evaluated the training method most appropriate as being in one
of the three following categories: on—the—job training, formal un it
training, and nonresident school training. A value of 1 was encoded for
the eva lua tive category cor responding to “no training required.”

A second Type of Training scale was a 5—point scale. The scale val-
ues were derived by assigning a value of 5 to the category corresponding
to “resident school training,” a va lue of 4 to “formal unit training,”
a value of 3 to “nonres ident school tra ining, ” a value of 2 to “on—the—
job training,” and a va lue of 1 to “no t r a in ing  r equired. ”

A third Type of Train ing scale value was generated by assigning a
value of 1 to those tasks where the majority of the raters felt that resi-
dent school training or formal unit training was most appropriate, and a
value of 0 to all cther tasks.

The fourth factor of the model and the final variable in the analy-
ses was the percentage of members of the t4DS who perform each task (PeT).
These data were acquired from previously collected information processed
by CODAP.

Three other variables were generated in accordance with the proce—
‘1 dure outlined by Mead ( Mead , 1975). These variables were the TLD percent

values, the squared TDT values, and the squared PCT values. Generation
of these new variables appeared desirable to investigate their possible
utility in an Army setting. The correlation matrix resulting from the
10 variables is shown in Table 3.

Six analyses of regression were performed, using ratings on the Type
• of Training scale as the criterion (Table 4). In the first two analyses,

as stated previously , the ratings were trichotomized; in the second two
• analyses, a S—point scale was used; and in the third two analyses, a

dichotomized scale was used as the criterion variable. The first analy-
sis in each pair used four predictor variables: three of these variables
were the average ratings of each task on the TLD scale, CI? scale, the
TOT scale , and the fourth variable was the percentage of incumbents per—
forming (PcT) each task in the MOS. The second analysis in each pair of
analyses employed three generated variables. One of these generated var—
lables was the value of the TLD variable if less than 5% of the members
performed the task: otherwise, a value of zero was assigned to the value

6 1
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Table 3

Correlation Among the Three Type . of Training Scales
and the Seven Predictor Variables

I
Variable

J Var Ia- TOT TOT TOT TLD CIP TOT POT TLD TOT PCT
ble 3 5 1 PCT SQ SQ

• TOT 3 1.00 •97** .62** $7** •5j ** — .11 _ .32** .13* — .12 _ .27**

TOT 5 1.00 .67** .88 ’ .52** — .12 _ .38** .t4 — .12 _ •34**

TOT 1 1.00 .50~~ .30** — .01 _ .22** .18 — .01 _ .21**

TLD 1.00 .56** — .11 ..,39** .15* ~ .13 ~33**

CI? 1 .00 _ ,59** _ .16* .02 _ .61** -~~19~~

TOT 1.00 _ .17* •15~~ 
_~ 99** .09

PCT 1.00 — .35 _ .16* 94**

TLD PCT 1.00 .17* _ .20**

TOT SQ 1.00 — .08

PCT SQ 1.00

Note. TOT 3 — Three—point Type of Training Scale.
TOT S — Five—point Type of Training Scale.
TOT I — Two—point Type of Training Scale.
TLD Task Learning D i f f i c u l t y .
CI? — Consequences of Inadequate Performance.
TOT — Task Delay Tolerance.
POT — Percent of Members Performing.
TLD PCT — Task Delay Tolerance value if PCT < 5% of PCT ; otherwise 0.
TOT SQ — Task Delay Tolerance Squared.
PCT SQ — Percent of Members Performing Squared.

*p <  .05.
**p < 01
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of the va r i ab le  for  that task.  The two other variables were th. squared
TDT r a t in gs and the squared PC? va lues for each task.

The beta weights obtained in each of th. six analyses are shown in
Table 4 accompanied by the corresponding mul t iple correlat ion coeffi-
cients  and the squared mult iple  correlation coe f f i c i en t s .

The highest  mul t i ple correlat ion coeff ic ient  was obtained using the
S—point  Type of T ra in ing  scale as the c r i te r ion, and using all  seven pre-
dictor variables. HoweveL , there was only a negl ig ib le  increase in th i s
ins tance, as compared wi th  the result obtained in using the four origina l
var iab les .  Also , a negl ig ib le  d i f f e r ence  existed between the m u l t i p le
correlation of the 3—point Type of T r a i n i n g  scale and the S—point Type of
T r a i n i n g  scale, and the d i f f e r ence  in predicting the former from the tour
or the seven predictor var iables  was not of substant ial  importance. A
subs tan t ia l  d i f f e r e n c e  was evident when a t tempts  ware made to predict the
dichotomized Type of T ra in ing  r a t i n g  f rom ei ther  the fou r or f r om  the
seven prediction var iables .  I t  appears that  the most parsimonious solu—
t ion can be achieved by predictinq the tr i chotomized Type of T ra in ing
Mcale f rom the four origi nal variables.

The results of the interviews indicated that the task listing and
inst ructions for the use of the scales were adequate. However, there
appeared to be some problem with the scale reflecting Task Delay Toler—
ance. As noted previously, this scale was reversed in terms of impor—
tance from the direction of the other scales. The problem of being
assigned to duty in an MOS other than their primary MOS was of concern
to some of the NCOs , pa r t i cu l a r ly  in view of the fact that they were re-
quired to take their proficiency test in their primary MOS. Many NCOs
were trained in this Pt~S by on—the—job training (OJT). Some of these
NCO5 were partial to the OJT t r a i n i n g  strategy . Some NCOs f e l t  that
school—acquired training was not as well utilized as it should be, be-
cause of locally developed procedures or because supervisors were not
fully aware of the school curriculum. Another reason for not fully uti-
lizing school—acquired information was that supervisors were not aware
of the current curriculum in the school.

DI SCUSSION

• Results  of th is  research indicated that the four—fac tor  model of de-
t.nn ining trainin g priorit ies can have reasonable app l ication to MOS 76V ,
Equipment Storage Specialist. The single most useful  variable in deter-
min ing  training priorities was the Task Learning Difficulty scale. Tasks
that are rated as difficult to learn are judged better taught in a more
formal environment. Again , the most parsimonious approach to assessing
tentative training priorities appears to result from segmenting Type of
Training into a 3—point scale that corresponds to resident school in—
struction, other types of training, and no training. The four basic vari-
ables (Task Learning Difficulty, Consequences of Inadequate Performance,
Task Delay Tolerance , and Percentage of Members Performing) are highly

S



‘~~ 
•__ _

~
—•_

~~~~
,•,.:i-.I_• -_•~

• —~
,
~ - ‘ - ~~~~~~~~~7 ‘‘~~~~~~~ 

a

Table 4

8.ta Weights of the Different Variables in the Six Regression
Ana ly ses for Predi cting Training Priorities

Type of Training Type of Training Type of Training
Variable 3—p oint scale 5—point scale 2—point scale

• TLD .85644 .85186 .83094 .83393 .44552 .46658

CIP .04597 .05615 .05028 .07647 .11853 .11459

TOT .01765 — .35526 — .00236 1.25900 .10873 — .48737

PC? .01909 — .07334 — .04890 — .08289 — .00728 .35399

TLD PC? — .00576 — .00380 .14626

TOT SQ .37276 1.27285 .60386

- t PC~’ SQ .09161 .02835 — .32794

R .87330** ,87393** .88019** .88392 k .51012** .53106**

R2 .76266 .76375 .77473 .78131 .26022 .28203

-
‘ Note. TLD — Task Learning D i f f i c u l t y .
• CI? — Consequences of Inadequate Performance.

TOT — Task Delay Tolerance.
PC? — Percentage of Members Performing.
TLD PC? - TLD of < 5%; otherwise TLD.
TOT SQ - TOT Squared.
PCT SQ — Percentage of Members Performing, Squared.

‘ .05.
**p < .0

1 . 9
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predictive of the Type of Training when categorized in this fashion.
There is no apparent need for the three generated variables , since they
do not add sufficiently to the prediction equation.

The relatively low correlations of the Task Delay Tolerance scale
with the Type of Training criterion scales may be attributed to possible
rater confusion because this scale had step values that were reversed in
comparison w ith the Task Learning Di ff iculty scale and the Consequences
of Inadequate Performance scale. Further research could be conducted to
determine whether this scale has greater utility when the step values
are in the same direct ion as the other scales.

Other analyses of the data obtained in this research will aim toward
isolating the differences in the ratings provided by supervisors and in-
structors , as well as differences that may be attributable to the order
of presentation of the scales. It would be interesting to explore the
increase in prediction that may result from different scaling strategies.
It is recommended that the utility of the four—factor model be examined
in other MOS before the system is recommended for operational use in the
Army . 

S~~MARY

The purpose of th is  research was to explore the feasibil ity of a
strategy for assigning training priorities in an Army supply MOS. Data
were collected from 80 supervisors and instructors for each of the 183
tasks in the MOS on four rating scales: Task Learning Difficulty, Con-
sequences of Inadequate Performance , Need for Immediate Performance , and
the most appropriate Type of Training. Additional data were obtained
for the tasks that reflected the percentage of members performing each
task in the MOS.

Data were analyzed in terms of the reliabilities of the four scales,
and regression analyses were performed to establish the degree to which
d i f f e r e n t  types of t r a i n i n g  could be predicted from the four variables,
i .e. ,  Task Learning D i f f i c u l t y , Consequences of Inadequate Performance ,
Need for Immediate Performance, and Percentage of Members Performing. A

-
• mul t iple correlat ion coeff icient  of .87 was obtained between the Type of

T r a i n i n g  scale and these four variables in the most parsimonious solution.

Additional analyses of these data wi l l  be performed to isolate cer-
t a in  effects  that may lead to increased u t i l i t y  of the model. Further
research w i l l  involve exploring the value of the model in other Army MOS
and examining  the f e a s ib i l i t y  for operational use for Army —wide applica-
tion in diagnosing t r a i n i n g  or work design problems .

10
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APPENDIX B

TASK RATI NG SCALE S

Subj.cts were given a copy of the task inventory . Subject s in Groups
1— 4 were given one rating scale at a time, on separate sheets, and asked
to rate each task of the inventory according to instructions on the scale.

4 Subjects in Group 5 were given all rating scales at once and asked to rate
•ach task on all tour scales before going on to the next task. Answers
were mar ked on separate answer sheets.

TYPE OF TRAINING

This scale is a measure of the most appropr iate type of t ra ining for
the successful petormance of a task. Each task is to be assigned one of
the following f ive  options which in your judgment seems best:

1. No t r a in ing  required

2. On—the—job training

3. Forma l uni t  t r a i n i n g

4. Nonresident school training

5. Resident school training

TASK LEARNING DIFFI CULTY

This scale is a measure of the need for lengthy, systematic t raining
before a new member of the appropriate A rmy specialty could perform the
task adequately. It may be thought of as the difficulty involved in
“picking up” the task on the job without any systematic training. Each
task is to be rated on a scale from 1 (Least Difficul t to Learn ) to 7
( Moa t D i f f i c u l t  to Learn) with intermediate levels defined as follows:

1. Extr.maly Low——No training is required to perform the task.

2. Low

3. Somewhat below av.rage

4. Average

5.  Somewhat above average

6. High

7. Extrui.ly high——Lengthy, systematic training is essential to
perform the task .
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CONSEQUENCES OF INADEQUATE PERFORMANCE

This scale is a measure of the seriousness of probable consequences
of inadequate performance of a task. It is defined in terms such as
possible injury or death, wasted supplies, damaged equipment , and wasted
man—hours of work . Each task is to be rated on a scale from 1 (Least
Serious Consequences of Inadequate Performance) to 7 ( Most Serious Con-
sequences of Inadequate Performance ) with intermediate levels defined as
follows :

1. Extremely low——If the task is not done correctly , the probable
consequences of inadequate performance are
negligible.

H 2. Low

3. Somewhat be low average

4. Average

5. Somewhat above average

6. High

7. Extremely high——If the task is not done correctly, the probable
consequences of inadequate performance are

fl disastrous.

TASK DELAY TOLERANCE

This scale is a measure of how much delay of task performance can be
tolerated between the time the soldier becomes aware that the task must

4 be performed and the time he must begin doing it. Must the soldier begin
immediately, or does he have time to consult a manual, seek guidance, or
even be taught to do it? Each task is to be rated on a scale from 1
(Least Task Delay Tolerance) to 7 (Most Task Delay Tolerance) with inter—
mediate levels defined as follows:

1. Extremely low——The task must be performed immediately whenever
it is encountered.

:: ::ewhat below average

• 4. Average

5. Somewhat above average

6. High

7. Extremely high——Task performance is almost never urgent.
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