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C Al 'iVEt CCUPATIONALSURVEY_ CIVILIANAND`..;
MILITARY MEMBERS IN THE PAVEMENTSMAINTENANCE AND

CONSTRUCTION EQUIPMENTOPERATOR SPECIALTIES

N

1:

Joh information collected (remit military merit-
bets, using methodologies prescribed by AFM
35-2,' has proven to be highly accurate. The.

act of the occupational analysis program on
throughout the= - .

For i 'h been `sut stantial, resulting in millions of
dollars of docurremted training cost avoidance. In
addition, career fields.have been restructured and
Air Force specialty clescfiptions have been revised
to be more indidative of actual. job performance.

Within the civilian employee area, an initial
effort by Garza (1972) in collecting and analyzing
data from General Schedule employees in the
Accou ting and Finance field proved successful,

indicati tharparticipation in job surveys by civil-
ian fede employees is feasible. The successfUl
job analyses performed by Garza (1972) and a .
request by HO USAF/PREM (Civil Engineering) to
include civilians in future occupational surveys
formed the basis for this study. Since it is the
desire of the Directorate of Civil Engineering to
attempt to define upgrade training requirements,
and to understand civilian utilization patterns in
tonjunction with military personnel, the best
appr ach is to include civilians in joint civilian/

mili ry job inventories.

CI .1 Engineering organizations ate structured in
a ni Cr that provides a force that is approx-
inlaid 070 "civilian. However, it was not known if

-civilian and military members perform nearly`iden-
tical duties and tasks. AFM 26-1, Manpower
Policies and Procedures, provides only limited
guidance in the sise of civilian employees within
Air. Force specialties (AFS) and specifies that the
Air Force specialty codes (AFSC) are intended as
broad indicators of civilian skills and skill levels
'required. There is a snia .amount of empirical
evidence (Stacy, 1973) that differences in job
assignment or level of responsibility do. exist
between military and civilian 'members in the Pave-
ments Maintenance and Construction Equipment
Operator career ladders, as indicated by reports
from the field and felt utilization of training and
talents as reported by incumbents. The goal of this
study was to identify any significant differences
between the two groups in functional areas of

' AIM 35 -2
Dvcem her 1`976.

revised and \reissued W.. Al R35 6

assignment, duties and responsibi i , u
of equipmenti and expressed job satisfaction as
measured by reported job interest and jot? utrtiza-
tion. Other- variables in whit* diffetentei,werP
expected are the 'number of tasks performed,
average task difficulty, job difficulty; and job
tenure. Garza andCaspenter1.1274):rep2M4 sig
oificant differences between military and`Oitier
Schedule Civil Service employees with respect to
such variables. These' variables were = treated in
difference comparisons between the civilian
employees within the four civil service claisifica-
tions (General Schedule, Wage Supervisor, Wage
Leader, and Wage Grade) and their snailry coun-
terparts in the Pavelnents Maintenance and
Construction Equipment Operator career ladders.

In -addition, limited comparative' analysis was
performed between mili9ry data collected in 1969
and the present data.

II, METHOD

Development of the Job Iiiventnries

Military Version. Air Force job inventories were
developed by the USAF Occupational Measure-
ment Center, Lackland AFB, Texas. Each.invere-
tory was composed of two parts, one containing a
personal information section in *hich job incum-
bents provide information about themselves, and
another, a duty-task listing which requires that the
incumbent rate each task he performs using a rela-
tive time spent scale. In this specific case, the.-
duty -task listing consisted of 26 major duties (en-
compassing 927 task statements) construtted from
data gained from research of publications and
directives, personal intervi6ws with subject-matter

6 specialists, and written field reviews from .100
experienced military Pavements Maintenance and
Constructiot Equipment Operators. Comments
and sulgestions Tor improvement' of the job in-
,ientory, received from the written review, were
incorporated into the final version of the job
inventory; if applicable.

Civilian Version. The duties and tasks devel-
oped for military incumbent use were incor-
porated into the civilian job inventory, along with
modified background variables specific to civilians
and variables that were applicable to both civilian
and military personnel. The background variables

"or
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commandL Twenty-three additional task state-
tnents, as well as ,eleven special experience state-

,...pt ts, or,Jterrk.of,soujprnent, were_idegtified by
the tee chttoal dviscits which we added to the. job
inventory AS supplemeatil tae and equipment
variables, but which. were not ed in the civilian/
military comparisons in order to have identical
taik listing.

Sample Size and Selection

ctively reducing the population "to 4,023
itetnnbents. A total of 2,205 booklets were re-

turned from the field, of: hich 2,014 were found
to be usable, ripiesenting a voluntarY response'

(

okiets
bent'a
anal 40

optical scanning
sample of 1,974 incu

_Job We ntory Adm.

rMilitary IncumbentF. Completion of the job
inventory -by military personnel is mandatory and
collection of data from. the total population is
usually attempted. The uniform airman record
(UAR) was used to determine ;the- number of
military assigned duty as Pavern is Maintenance
`workers (AFSCs 55130/50/70) =Constructioil

uipment Operators (AFSCs 551 /51/71), and
Pavements and Construction Equip ent Super-
intendents (AFSC 55191). In ad Rift,' duty
location and servicing consolidated base personnel
office (CBPO) were identified for each incumbent.
A total of 4,233 incumbents were identified as
holding the required duty Air Force specialty code
(DAFSC). Of the 4,233 booklets sent to the field,
25% were unusable because they were returned
blank or incorrectly completed, while 12% were
not returned. The number of usable booklets
represents 63% of the estimated population and
provides a sample of 2,675 incumbents.

Civilian Incumbents. Sample size was totally
dependent upon the number of U.S. Civil Service
employees who voluntarily consented to complete
the job inventory. The Civilian Automated Data
File (E-201) was used to determine the number of
civilians assigned duty as. Pavements Maintenance
employees (AFSCs 55130/50/70), Construction
Equipment Operators (AFSCs 55131/51/71), and
Pavements and Construction Equipment Super-
in ndents (AFSC 55191). The E-201 file is a

rally compiled file from which the number of
c vilian personnel assigned to each skill level of any
desired AFSC by location of assignment can be
derived. A total of 4.705 civilians were identified
as holding the required DAFSC. However, 17 over-
seas bases indicated that 682 positions identified
were filled with local national (foreign) workers,

o rate

Military Sample. Job inventory 15oOklets were
mailed to CBPOs ;Kidd-wide for administration to
all military members. Upon coinpletion, the survey
oontrol officers returned the inventory booklets to
the USAF Occupational Measurement Center. The
personal history contained in the background
information section of the booklet (as well as task
response -data) were scanned for obvious omis-
sions, each booklet was assigned a unique case
control number, and the data were keypunched
and placed on magnetic tape.

Civilian Sample. Job Uiventories, in optical scan
format, were mailed to the Civilian Personnel
Officer at each identified lOcation. The option of
group or individual administration was left to his
'discretion in coordination with the bise civil
engineer. Incumbents reported that they com-
pleted thq job Inventory under the direct super-
vision of a civilian .personnel officer representative
in 1,487 out of the 1,974 cases.

Each incumbent was furnished a job inventory
booklet and a brown manila envelope in which to
seal the completed _job inventory to protect their
responses from unauthorized intrusion. Job in-
cumbents were asked to complete the background
questions, to read the inventory and to identify
tasks that they perform in their present job, to add
any taskt they do perform, tut which were 'not
fisted, and to rate each task performed using a
relative time spent scale. ,

The sealed' envelopes were then Mailed to
AFHRL/ORA by the civilian personnel officer.

cg-- Upon receipt, the inventories were scanned for
obvious omission of task ratings, assigneZba unique
case control number, and optically scanned and
keypunched to enable raw data responses to be
placed, on magnetic tape in preparation for
computer operations..

4

'The Job Inn tory was administered to civil service
employees during my through October.' 975,.and to the
military persorinc ruin April through May 1974_
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date responses cortta Lned on tli two
c tripes iwere merged into one sample in

puter operations using the
rap lithe s Occupational Data Analysis

preparation fo

C inpreheniive Occupational Data
Analysis! Programs (CODAP)

CO,DAP contains' approximately 40 general
purpose programs (Christal, 1974)' consisting of
ne4tly -50,000 *gam instructions. Bask to the
rust step ui analysis of the job/ information data,
the computer converts each individual's relative
time spent ratings to percent time values. This is
accompllshed by summing air- the incumbent's,
ratings, which are assumed account for 100
percent of his time spent Non the job. Each task
rating is then divided by the\tptal task response,s
and the quotient multiplied b9' 100 to obtain a
percent time estimate for each task. For job
analysis, a hierarchical grauping program (Christal
& Ward, 1967) is used in which each individual is
compared with every other individual in terms of
percent time spent estimates for each task in the
inventory. The two most simil individuals are
formed into a goup by the conuter and in suc-.

cissive stages other members -ate added to the
group or' new groups"are formed based Upon the
similarity of percent time spent on tasks. Each
group formed is identified by a unique:giro-digit
number;. e.g., GRP 001. indicates the .1asr 'gioup
formed, and 'contaips all members of the sample.

VIP

ground variable responses into quantified form
which may then be summarized by group identity
or special category, based on background variables,
etc. Numerous specific reports are obtainable
through use of the CODAP to assist in job analysis,

'Comparisons between groups, or lists of
ley tasks pgformed by job type e few

ividuals Who group together doing en.
tical work and having similar backgr histories)
or job clusters, in which the work pe formed by
the individuals highly homogenous, ut not tcl'
the same extent, of similarity as a job ty e

su

in

FIESULTS AND DISCUSSION

Major Command Representation

Slightly More than 80v/6 .of the .co
civilian/military sample represents him
assigned to seven major commands (see Ta

Table I. Sample Distribution by Major Command

Major
Command

Sample
N

Civilian

SAC
.TAC
ATC
AFSC
MAC
AFLC
PACAF
AAC
USAFE
ADC
AFRES
USAF A
11Q COMD.
NCB
ATVS
AU
USAFSS
USAFSO
HOLUSAF
ACIC
AFAFC
Not reported
Totals

1,471 31.64
765 16.46

54 9.77
312 6.71

6.60
233' 5.01
183 A 3.94
179 3.85
158 3.40
120 \ 2.58
105 2,6
6,5 1'40
53 1.\14
46 o 4/1

. 42 0.90
`36 0_77
36 0_77
19 0.41

7 0.15
1 0.02.

1 0.02`
56 7 1.20

4,649 \ 99_99

600
210
283
177
156
143
29
40
'0
49
90
52
I 1

46
25
22

1,974

Military
%

12.91 871 18.74
4.52 555 11.94
6.09 171 3.68
3.81 135 2.90
3.36 151 3.25
3.08 90 1.94
0.62 154 i.31
0.86 139 2.99
0.00 158 3,40
1.05 71 1.53
1.94 15 0.32
1.12 .13 0.28
0.24 -4/ 0.90
0.99 0 0.00'
0.54 17 0.37
0.47 14 0.30.
0.13 30 0.65
0.00 19 0.41
0.06 4 .0.09
0.02 0 0.00
0.00 1 0.02
0.67 25 0.54

-42.48 2,675 57.6

bined
bents-
le 1).
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the reverse is true for ATC, SC, and A

fcentages of= civilian and' military inc
ft= MAC are approximately equ

the positions for which they d. iii' e
ception to the fully qualifi
apparent for time in-service Ian ein
Who Fare selected for a trainee pOsition th
normally carries s, higher gado leVel

sucCessfully completing -a mandatory. training
period. Another exception, very siMilat to thO.Orte
above, is the upward mobility program which
allowt members to gain higher leVel skills and
hence higher grade levels through on the -job
'training

-A civilian; is not awarded 1c0

airman, nor is he required to demonetra his pro-
ficiency to. progress from one skill level t mother
M ordel to achieve Promotion. The AFSC that is
associated with the civilian is a functional part of
the lil)L, and is assigned to a specific slot. Thus, a
fully qualified civilian 'employee may be assigned . -r

4.to 3-, 5-, 7-, or even to a 9-skill level slot-de.
pending upon the strength level restraints of,*
unit to:which he is assigned and `the jobseries
clessification aligned with the position r'-

Even though the skill level does not carry
same meaning for civilian employees as it does for
military personnel, the intent of the skill level on
the detail listing is the same to identify jobs re-
quiring a specified level -of competence. In this
respect, it is permissible to compare civilian and
military members by skill level groups.

\ Table,_2--compares the civilian and Military
members assigned to each skill level on six job
related variables. Some differences are noted
between the two groups on the number of tasks
\performed, average task difficulty per unit of tiine
spent, and job difficulty. However, the cornpaiisbn
between total sample civilian and military mem-
bers shows no significant -difference between the
two groups on the number of tasks performed.
The average task difficulty per unit of time spent,

,(ATDPUTS) and the average job difficulty are
if candy higher for the military personnel.- . --

The months in job differences are as would be
expected between two groups when one group

*(military) is moved .frequently as opposed to the
relatiVe non-transitory job pattern of the civilian
emplo*ee.

In most skill, levels and for total sample's, the
differences between. the two groups hi expressed

job interest' and felt utilization of training and
talents -are significant. In all cases, the civilian
members expressed higher job interest and utiliza-
tion ratings. intsrcorrelation. coefficients among
the six variables (see Table 3) indicite that positive

Skill Level Grouping

-Military Rersonnel (without prior military
service)-enterinto the Pavements Maintenance, and
Construction Equipment Operator career ladders
in primarily three ways: (a)- through a technical
school where, upon graduation, they are awarded
the .semi skilled apprentice level. and are
immediately placed in on-the-job training (OJ
for upgrade to the specialist level; (b) by way of
directed duty assignment (OA) from has
military training without benEfit of a technica
training school with entry into OJT to the \
apprentice level and (c). by way of a by-pass test
administered to the recruit at the Armed Forces
examining and entrance stations (AFEES). The
by-pass test is administered to those personnel
who profess a knowledge of a specialty gained
from civilian experience. Successful scoring onthe
test negates the necessity of sending the recruit to
basic technical school or assigning him 'as'a DDA
for entry into OJT to the apprentice level.. Fie
completes basic military training in normal fashion
and is then assigned to a permanent duty station as
an apprentice and entered into the specialist OJT
program. Upon attement of the specialist AFSC,
the airman is not entered into upgrade training to
the technician level until he has been promoted to
the -grade of E-5. Normally, certain time period
constraints are also in effect during the period of
OJT plus the requirement to 'achieve a passirig
score on a specialty knowledge test (SKT). The
Superintendent level AFSC is reserved for those
senior level airmen assigned to 9-level slots on the
unit detail listing (IJDL) or to airmen in the grade
of E-8 or E-9 Promotion to the grade of E-8 and
simultaneous awarding of the 9-level AFSC is
dependent upon achieving a passing score on the
Supervisory -Examination which is administered to
E -7s to partially fulfill the eligibility requirements
for promotion.

Civilian nel are hired to fill specific
vacancies and are assumed to he fully qualified for
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Specialty

Table 2 (Continue4,

" Group
JD

Months in Job

Mean SD tteet Mean

Apprentice Pavements Civ 620 46.94 64.96 5.05

Maintenance Specialist (55130) Mil. 85- 19.43 13.01 3.891*** 3,62

Pavements Maintenance Civ 582 62.05 72.97 5.31

Specialist (55150). Mil 1,082 30 32.45 11.468** 3.86

Pavements Main nance Civ 132 87.10 82.66 6.02

Technician 55170) Mil 183 38.89 54.98 6.213* 5.23

Apprentice Construction Civ '62 .84,53 94.08

Equipment peritor (5131) Mil 147 12.44 1121 9,166*** 4.82

Construction 'Equipment ` Civ 437 98.73 94,53 5.33

Operator (55151) Mil 819 29.49 29.68 19.263"* 4.87

Construction Equipment Civ 53 11233 90.33= 5.83

Technician (55171) Mil 177 30.46 43.16 9.103*" 5,61

Pavements and Construction Civ 69 113.42 94,23 6:19.

Equipment Superintendent (55191){ Mil 60 22;00 37:04 7.053*** 6:00

Total Sample IV 1,974 71.10 81.89 5.31

Group 001 Mil 2,675 29.87 33,99 23.451*** 4.48

*Significant at .05 level of confidence,

**Significant at .01,, level of confidence.

***Significant at ,001 level of confidence.
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15540*
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Table 3. Comparison of Civilian and Military roups'
Interporrelations knong Six Variables

yariabio

Number of tasks performed
Civilian
Military

Task difficulty (ATDPUTS)
Civilian
Military

Job difficulty_ index
Civilian
Military

Monthrin Job
Civilian
Military

Job interest
Civilian
Military

Job ut*lization
Civilian
Military

.39
.17***

.90
.75**

.69

.53***

A7 .27t .14
.13 .00*** .10***

.17 24 .24 .10_

.2f .38*** .56*** .06

.19 .29 .28 .19 '.65

.21 .37** .34* .05*** .69*

*Correlations significantly different at .05 level of confidence.
**Correlations significantly different at .01 level of confidence.

***Gorrelations significantly different at .001 level of confidence.

relationships exist between nearly all of the vari-
ables for both civilian and military members.
Between civilian and military members, sip-lit-want
differences in correlation coefficients are found in
all but four of the variable pairs.

Civilian and military composite duty descrip-
tions_ were obtWned for each of the three skill
levels (3-, 5-, & 7-) for the two career ladders as
well as for the 9-skill level which receives input
from either career ladder during the course of
normal military career ladder progression.

Table 4 presents the duty job descriptions
based upon the percentage of civilian and military

,members performing each duty for the Pavements
Maintenance career ladder. Table 5 shows the same
information for the Construction Equipment
Operator career ladder and for the pavements and
ConstruFtion Equipnient StkIntendeqt.

At the apprentice and specialist levels of the
Pavements Maintenance career ladder, only three
duties are strikingly different as to the percent
members performing. Duties G and H are per-
formed by a considerably higher percentage of
military members, while the reverse is true for

duty 0. At the 7-skill level, duties are quite similar
except for dutiei N and 0 where the percentage of
civilian members performing is considerably
higher.

Duty performance by the civilian and military
members in the Construction Equipment career
ladder is even more similar than for the Pavements
Maintenance area. Only one duty (duty 0),has a

"difference in percent members performing in

excess of 20%.

At the superintendent revel, however, for three
duties, the difference between civilian and military
members"' performance ex' eeds 20%. Duties I, N,
and 0 are all performed a larger percentage of
the civilian empl -yees than by the military
members.

The representative job descriptions for the two
career ladders indicate that there is cpnsiderable
overlap between the two career fields, insofar as
the percentage of members performing the duties
is concerned. Hbwever, when the relative time
spent by the incumbents in the two areas are com-
pared. the separation of the two specialties
becomes apparent.



Table 4. Percent Members Performing in Duties by
Pavements Maintenance Personnel

Duty Title

55130 5 51 30

1.4s620
Civ

N.-as
Mil

N=502
Civ

Na1.052
Mil Civ

2 Nr-1113
Mil

A Orginizing_and planning 25 20 38 40 92 92
B Directing and implementing 28 36 38 58 92 96
C inspecting.and evaluating 9 11 17 21 81 84
D Training 9 7 23 66 78
E Working with form, records, reports,

directives, or technical data 26 25 35, 47 89 94
F Performing laboratory and field tests 3 12 10 19 40 26
G Constructing and maintaining rigid

pavements and concrete structures 31 81 511 81 45 68
El Constructing and maintaining flexible

pavements. - . 18 65 34 74 29 59
Constructing and maintaining

drainage systems . 47 72 56 79 65 72
Building bunkers and revetments 17 32 24 31 22 ,17

Constructing and maintaining pre-
fabricated surfaceinats 5 12 9 IS 11 15

Working with explosives 4 0 3 3 7 4
Constructing and maintaining_

railroad trackage 14 22 20 27 20 16

N Performing ground maintenance 94 80 93 80 89 53 ,._

CI Applying herbicides and fungicides 40 9 41 15 60 17

P Operating trucks, front end loaders,
and forklifts 58' -82 73 85 55 47

Q Operating industrial tractors and

. attachments . 55 42 69 57 64 34
R Operating graders 8 5 17 21 17 19

S Operating dozers and scrapers 8 2 13 13 11 10

T .Operating wecialized equipment 24 35 36 51- 36 35

U Operating cranes and attachments 5 1 12 9 11 8

V Operating miscellaneous equipment 45 49 52 57 40 33
.W Performing snow removal functions 34 47 44 '50 41 34
X Rigging hoisting equipment 22 '22 30 2 23 14

Y -Performing missile support functions 3 7 6 4 3

Z Operating well drilling equipment 1 5 2 3 2

10



able 5. Percent Members Performing in Duties by Construction Equipment nnel and Sutierintendents

Duty

A
B

C

E

G,

H

M

0
p

O

V

X
Y

title

Organizing and planning
Directag and implementing
Lnspecting and evaluating
Training
Working with forms, records, report
directives, or technical data

Performing laboratory and field tests
Constructing and maintaining rigid

pavements andkconcrete structures
Constructing and maintaining flexible

pavements
Const tucting and maintaining_ drainage
systems

Building bunkers and revetments
Constructing and maintaining pre-

fabricated surface mats
Working with explosives
Constructing and maintaining rail-

road trackage
Performing ground maintenance
Applying herbicides and fungicides,..
Operating trucks, front end loaders.
and forklifts

Operating industrial tractors and
attachments

Operating graders
Operating dozers and scrapers

Aerating specialized equipment
Operating cranes and attachments
Operating miscellaneous equipment
Performing snow removal functions
Rigging hoisting equipment
Performing missile support functions
Operating well drilling equipment

19 15 26 4
29 25 38 52
13 7 11 18

21 12 28 29

37 32 32 50
6 1 4 5

34 35 4 45

44 '34

61 51 60
21 17 30

10 12 13

55191
Nfts9 91w-GO ,

Clv MU

72 "83 90
77 92 96
64 67 88
60 80 77

74 85 94
13 5 21

34 271 36

41 43

61 68
26 30

19 23

100
98
97
90

98
22

27

30 35 27

63 72 47
12 14 5

12 10 7

0 1 3 3 6 3 1

5 Ir 10 7 21 3 22 1-2

71 6 66 69 '64' 44 54 32

23 10 5 11 3 36 13

79 85 91 . 72 . 65 29 18

66 69 70 73 62 42- 25 15

42 59 63 77 64 62 25 10

47 63 65 75 l 62 56 22 13

6 73 65 75 6; 53 26 8

4 48 49 64 57 53 23 12

, 75 81 81 64 65 25 18

5 50 56 52 40 47 41 25

5 31 39 51 36 45 17 10

18 9 14 13 11 6 4 0
3 2 1 0



Tables 6 and 7 show the average relative time
spent on each 'duty (by skill level) for the two
specialties and for the superintendent level. Esti-
mated relative time spent values less than 5% have

'been omitted to more clearly show the separation
of the two specialties and to indicate extensive
overlap of functions. Two 'duties (N and P) stand
out as being jointly performed by both specialties.

However, the relative time spent by the pavements
maintenang personnel far ex eeds the time spent
by the construction equip eat operators in the
performance of grounds aintenance. The reverse
is true for the operati n of trucks, front end
loader$,..4r3,d forklifts, ut the difference is not so
great.

Table 6. Percent Time Spent in Duties by Pavements Maintenance Personnel'

Duty

$5130 / 5$150
N.620 N.45 r N.$62 N =1.062

Tijie clv Mn I Clv MU

5 -170
N.132 N.163

Clv PA11

A Organizing and planning
B Directing and implementing
C Inspecting and evaluating
D Training
E Working wi,th'forms, records, rep( s,

directives, or technical data
F Performing laboratory and field tests
G Constructing and maintaining rigid

pavements and concrete structures
H Constructing and maintaining flexible

pavements
1 Constructing and maintaining drainage

systems
1 Building bunkers and revetments

Constructing and maintaining pre-
fabricated surface mats,

L Working with explosives
M Constructing and maintaining railroad

trackage
N Performing Bound maintenance
O Applying herbicides and fungicides
P Operating trucks, front end loaders,

and forklifts
Operating industrial tractors and
attachments

R Operating graders
S Operating dozers and scrapers
T Operating specialized equipment
U Operating cranes and attachments

Operating miscellaneous equipment
W Performing snow removal functions_
X Rigging hoisting equipment
Y Performing missile support functions

Operating well drilling equipment

a Less than 5% time spirit umitt&1.

Q-

10.44
13.23
7.15

13.42

11.53
16.79
5.99,
5.62

16.70

24.91 7.85 20.68 9.58

8.13 7_72

6.13 6.13

52.59 20.40 38.65 14.50 20.31 6.13
5.23

8.40 15.24 10.78 15.24 5,42

6.88 7.48

6.17 6.35
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Table 7. Percent lime Spent in Duties by Construction

Doty

551

N=42
Title Civ

A Orgaruz and planning
B Dire and implementing
C Ensp ing and evaluating

ing
king with forms, records, reports.

directives, or technical data
Performing laboratory field tests
Constructing and maintaining rigid
pavements and concrete structures

H Constructing and maintaining flexible
pavements

1 Constructing and maintaining drainage
systems

1 Building bunkers and -revetments
Constructing and maintaining pre-

fabricated surface mats
Working with explosives

M Constructing and maintaining railroad
trackage

N Performing ground maintenance
O Applying herbicides and fungicides
P Operating trucks, front end loaders,

and forklifts
Q Operating industrial tractors and

attachments
R Operating graders
S Operating dozers and scrapers
T Operating specialized equipment
U Operating cranes and attachments

Operating miscellaneous equipment
W Performing snow removal functions
X Rigging hoisting equipment
Y Performing missile support functions
Z Operating well drilling equipment

13.51

18.62

6.23

9.00
12.39

8.24

quipment Personnel and uperintenderitsa

55151 55171 55191

N=147 Nee37, N=419 N=53
ma civ

N=177
Mil

Na69
Clv

N=60
N111

7.23 7.64 13.58 18.83
8.54 16.27 20.73 25.23

U.48 13.39
6.85 6.64

10.52 1 1.86 22.63 20.98

7.25 8.02 5.80

30.13 16.33 21.80 8,69 9.80

5.93 6.11 5.72
6.71 8.90 8.63 6.52 6.61'
9.07 9.90 4.31 7.76 6.76
9.48 6.84 8.32

6.95 6,43 8.10 5.78
6.41 13.68 6.48 6.77
7.32 7.10 5.97

a Les' than 5'; time spent omitted.

Table 8 shows the average civilian and military
grade levels for each of the specialties (by skill
level). Considerable differences exist between the
Wage Grades held by the civilian employees within
the two specialties by skill level, with the equip-
ment operators having generally higher grades at
each skill level. However, within the military group
the grades held by skill level are very nearly the
same for the two specialties.

Hierarchical Grouping

The resul s of hierarchical grouping are shown
in Figure I. or the purpose of comparing civilian

1

and military members, the grouping diagram has
been t.nmeateci,to show., only the primary job
clusters. Representative titles based on major work
functions have been furnished to differentiate
between the groups.

Duty descriptions for civilian and military per-
formance in each of the job clusters are shown in
Appendix A. T,he average grade level of the civilian
and military members is listed in Table 9. Table 10
lists the major functions performed by the mem-
bers within each cluster. Considerable overlap of
functions among job clusters is apparent with a
total of 18 functions identified. The most prey-



Take ..erage Civilian and Military Grade by Specialty

y Titia AFSC

Amiga Grade
GiWBarn

MilitaryG5 W WL WS

Apprentice Pavements Maintenance
Specialist 55130 4.0 5.1 --* 6.0 3.2

Pavements Maintenance Specialist 55150 2.7 6.2 6.1 4.7 4.0
Pavements Maintenance Technician 55170 8.3 8.3 5.9 6.8 "5.8

Apprentice Construction Equipment
Operator 55131 7.8 * 2.9

Construction Equipment Operator 55151 8.6 6.7 7.1 4.1

Construction Equipment Technician 55171 9.7 --* 7.8 5.8

Pavements and Construction
Equipment SuReltenden t 55191 _a 10.5 10.2 7.3

*Data has emitted only miettilcumbent

alent functions appearin mo g the clusters are
operating light equipment and performing grounds
maintesnance. As was done for the specialty
groups, comparisons were made between civilian
and military members on six job variables. The
results of these comparisons appear in Appendix
B.

Equipment Utilization

Twenty items of equipment were selected from
the job inventory based on utilization by at least
30% of the members of either career ladder. Table
I1 compares civilian and military utilization of
this equipment by caree adder, with the
superintendent person Juded.

Within the Pavements Maintenance area all
pieces of equipment, except two, arc used by a
significantly greater nutber of military members

- than civilian employees. The. ex ptions are the
6,000-pound forklift, which is sed equally by
both groups, and the industrial tractor, used more
extensively by the civilian empl

Construction equipment pe onnel in both
groups use the equipment quite similarly_ Slightly
more than one-half of the equipment items are
used to the same extent by both civilian and mili-
tary members. In five out of the twenty items,
military personnel use the items significantly more
than the civilian members. The four instances in
which the civilian members use equipment to a
greater extent than the military personnel involves
only two functionsforklift operation and snow
removal.

Stacy (1973) reported that the airmen in the
Pavements Maintenance and Construction Equip-
ment Operator career fields felt that civilian

in the cell.

members and senior level airmen were relied upon
more to perform the more technical tasks than
were the 3- and 5-skill-level airmen and that
generally there was a lack of available construction
equipment. The equitable utilization of equipment
appears to have improved considerably since
Stacy's report, as_r5llected by the relatively high
percentages of cirilian and military constriction
equipment kersonnel using the equipment.
Scheduling of civilian and military personnel on
tasks. requiring highly developed skills (e.g., equip-
ment operation) seems to have improved to a great
extent. With4f the Pavements Maintenance area,
considerably more airmen are using equipment
skills than arm civilian employees, while ithin the
Construction Equipment Operator area, equip:
ment skill utilization is approximately equal
between the two groups.

omparison of Military Data Collected
1969 and 1974

The job inventory used -for data cbllection in
Ca, 'y569 was comprised of 14 duties (encompassing

314 tasks) in contrast to the revised job inventory
used in the current study which was composed of
26 duties covering 927 tasks. Some modifications
and updating of equipment items also occurred in
the 1974 version of the job inventory. Although
the job inventories used for data collection in
1969 and 1974 are not identical, sufficient similar-
ities exist between the two to allow some
comparisons to be made.

Equipment Utilization. Added evidence, for the
apparent improvement in equipment utilization by
airmen, was found when 1969 airman survey data
was compared to 1974 data. Items of equipment
that were listed in both job inventories were corn-

14
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Table 9. Average Civilian and Military Grade by Job Cluster

Job Cluster Title Group

Average Grade

MilitaryWL

Supervisor/NCOIC 182 7.7 8:5 6.$ 8.g 6.2
Controller, Pavements and Grounds 070 ..* 4.5
Controlled Vehicle 072 7.3 ..* 4.7
Pavements Maintenance Helper 390 6.0 Elm° 3.7
P avements Maintenance Specialist 394 6.6 ..* 4.2
Asphalt. Specialist .-: - 344 7.3 3.4
Pavements Maintenance Foreman/

NCOIC 425 -- 8.0 8.0 53
Concrete Specialist 542 - ." 5.3 ., - 33
Heavy Equipment Operator 415 -- 93 8.0 9.2% 4.3
Special Equipment Operator 248 - 2.6 ' -* 3.8
Front End Loader Operator 199 8.4 - 3.8
Vehicle Inspector , 237 - 8.7 - -- 4.3
Grounds Maintenance. Foreman 411 -* 7.4 5.1 5.8 5.2
Airfield Clearing/Grounds 4
Maintenance Worker 558 6.4 5.3 4.0 4.0

Grounds Maintenance Worker/
Industrial Tractor Operator 589 - 5:5 7.5 5.7a 4.0

Laborer/Gardener 18W 5.0 4.2 6.0 5.4 3.6
Industrial Tractor Operator/
Grounds Maintenance Worker 190 5.6 - . 4.0

Railroad Track Repairman/
Grounds Maintenance Worker 354 4.6 2.5 4.1

Dump Truck Driver 048 6.4 -- 3.6
Dozer and Grader Operator 039 9.1 -* 4:7
Pavements Maintenance Laborer 064 3.7 -*
Airfield Sweeper 068 - 7.7 - 3.4
Litter Patrol/Grounds Main

nance Worker 021 5.8 - 3.4
Truck Driver/Refuse Collector 649 6 k -* 3.5

*Data omitted only one Incumbent in cell.
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Table 10. Major Functions Performed by Members of Each Job Cluster

Primary SecondaryJO- riU

182

070

072

393

394a

344

425

542

415

248

199

237

411

558

589.

187

This

Superyisor/NCOIC

Controller, P vements and

Grounds

Controller Vehicle

Pavements Maintenance Helper

Pavement's Maintenance

Specialists

Asphalt Specialist

Pavements Maintenance

Forem an/ NCO IC

Concrete Specialist

Heavy Equipment Operator

Spe;a1 Equipment Operator

Front End Loader Operator

Vehide Inspector

Grounds Maintenance Foreman

Airfield Clearing/Grounds

Maintenance Worker

Grounds Maintenance Worker/

Industrial Tractor Operator

Laborer/Gardener

a

Organizing and

Planning

Forms Maintenance

Forms Maintenance

Rigid Pavement and

Concrete Maint.

Rigid Pavement and

Concrete Maint.

Flexible Pavement

Maintenance

Organizing and

Planning

Rigid Pavement and

Concrete Ivbint,

Operating Light

Equipmen t

Operating Li

'Equipment

Operating U

Equipment

Vehicle' Inspection

and Maintenance

Organizing and

Planning

Grourds Maintenance

Grounds Miintenance

Grounds Maintenance

Directing and

Implementing

Organizing and

Planning

Directing and

Implementing

flexible Pavement

Maintenance

flexible Pavement

Maintenance

Drainage System,

Maintenance

Diluting and

Implementing

flexible Pavement

Maintenance

erating Dozers

and Scrapers

Grounds Maintenance

Operating Dozers

and Scrapers

EqUipment Inspec-

tion and Maint.

Directing Ind

Implernent4ig

Operating Light

Equipment

Operating Indust=

rial Tractors

Operating Light

'Equipment

22

Tawny

Forms Maintenance

Inspecting .and

Evaluating

Operating Eight

Equipment

Drainage System

Maintenance

Drainage System

Maintenance

Rigid Pavement and

Concrete Maim:

Inspecting and

Evaluating

Grouflds Maintenance

Operating Graders

Operating Industrial

Tractors

Operating Industrial

Tractors

Operating Li

Equipment

Grounds Maintenance

Operating Industril

Tractors,

Applying Herbici

and Eungicides

Drainage System

Maintenance



Table 10 (Continued)

Job Cluster Title Primary 5 odarY Thetfiey

190

354

048

039

Industrial Tractor rater/
Grounds Maintenance Worker

Railroad Track Repairmant
Grounds Maintenahce Worker

Dump Truck Driver

Dozer and Grader Operator

Pavements Maintenance Laborer

Airfield Sweeper

021 Litter Patrol/Grounds
intenance %Siker

Truck Driver /Rees Collector649

Grounds Maintenance

Maintaining Rail-

road Trackage

Operating Light.

Equipment

Operating Graders

Flexible Pavement

Maintenuce

Operating Special.

ized Equipment

Grounds Maintenance

Operating IvIiscel.

laneous Equipment

Operating Indust.

rid Tractors

Grounds Maintehance

Grounds Maintenance

Operating Dozers

and Scrapers

Rigid Pavement and

Concrete Maint.

Grounds Maintenance

Directing and

Implementing

Forms Maintenance

Operating Light

Equipment

Operating Light

Equipment

Drainage System

Maintenance

Operating Light
Equipment

Operating Light

Equipment

Operating Light

Equipment

Operating Light

Eq4ipment

Directing and

Implementing

a A homer average grade level differentiates Jab Cluster 394 from 390:



Table I I. Percentage of Civilian and Military Members Using Equipment

Equipment
Pavements Maintenance Construction Equipment

Civilian X7 Civilian Military x1

Airfield vacuum sweepers 17 38 157.692*** 52 62 110.822)**
Asphalt distributors 13 42 278.372*** 25 24 .118

Combination snow plows 26 31 8.024** 40 29 20.730***
Cranes, 20 ton 5 9 -19.432*** 43 66 83.884***

Crawler tractors, 176 13 16 4.792* 59- 69 16.724***
Dum0 trucks, 5 ton 46 70 154.473*** 69 68 , .529

Forklifts, 6,0001bs 31 32 :692 61 52 18.423***
Forklifts, 1,000 lbs. 24 31 18.188*** 58 53 3.971*

Front end loaders 43 64 128.111*** 77 89 47.560***
Graders 32 95.815***' 66 85 76.347***
Industrial tractors 40 .21 118.459*** 45 43 -.755
Magnetic sweepers 17 31 63.907*** 54 54 .005

Pneumatic rollers 13 33 144.996*** 41- 42 .113

Rollover snow plows 21 34 56.740*** 37 32 3.494

Snow blowers 26 35 28.799*** 40 34 5:313*

Snow sweepers 22 32 33:016**!' 36 34 1.070

Steel wheel roam 13 43- 306.598*** = 44. -43 .097

Street sweepers 18 33 86463*** 53 56 1.123

Towed sweepers 24 29 .9.500** 45 49 2.583

Tractor trucks 18 22 5.337*. 57 59 .554

aloes not, include Superintendent%4Al.SC 55191).
*Differences significant at .05 level of confidence.

**Differences significant at .01 lewd of confidence.
** *Differences significant at .001 level of confidence.

pared and the results shown in Table 12. There has
been a significant increase in usage for most items
of equipment in both career ladders. The two
instances in which the use of equipment has since
decreased (both career ladders) involve skill
equipment not specific to either Pavements
Maintchance of Construction Equipment
Operot or.

Jett Interest and Utilization of Training and
Talents. The fairly high correlation of job interest
with job utilization of training and talents (r = .69)
reported earlier (see Table 3), is supported by the
concomitant increases in job utilization of training
and talents and job interest reported by military
members in 1974. Conversely, for the 7- and
9-skill levels job interest drops as job utilization of
training and talents decreases. However, the overall
job interest and job utilization for the total
samples are significantly higher in 1974 than in
1969 (see Tables 13 and 14).

Comparison of Civilian and Military
Members Who Have from 1 to 48 Months
of Service by Specific Job Type

Since there is a considerable difference between
civilian and military members as to the number of

19

months on the job (see Table 2), comparisons were
made between the two groups for members who
have between 1. and 4§ months of service. Three
job typfis were computed based on membership in
specific 4itierarchical groups (see Figure 1). `Mem-
bers in Griaups 558; 589, 187, 190, and 021 were
considered grounds workers. The equipment
operator job type was developed from groups 415,
248, and 199. Pavements workers encompassed
members from groups 390, 394, and 064.

Table. 15 shows the relative percent time spent
on the ten most time-consuming tasks for each job
type by civilian and military membeis (see aster--
isked tasks) as well as the time spent on the
combined task listing of the three groups.

A summation of percentage of time spent for
only the top ten tasks indicates that the tasks
account for nearly one-third of the civiljan
grounds wpricerl tithe and slightly more than one-
fourth of the military grounds workers' time, with
a differencc between the two group_ s of less than
four percent.

The ten most time-consuming tasks for the -

civilian equipment operators account for only

24



Table 12. Percentage of Military Membera-Using Eitipment at Two Points in Tune

equipment

Ceroe
Pavements montenan44

1942 Data 1174 Data X2

Airfield vacuum sweeper 21`. 38
' Asphalt distributom 2 42

Cranes, 20 ton 2 9
Crawler tractor, D6 8 16
Dump trucks, 5 ton 73 70
Front end loaders 34 64
Graders 11 32
Industrial tractors 47 21
Magnetic sweepers 20 31
Pneumatic rollers 10 33
Steel wheel rollers 18 43
Street sweepers 22 33
Tractor trucks 18 22

80.109
531.642 * ** 2

47.936*** 28
31.005*** 50

2.452
223.523***
156.434***
194.863***
33.869***

171.380***
167.071 **

. 39.571 **
5.277*

Construction Kg LIIPment
9.74-aata

2 110.822 *'"!
194.631***
111,8.339***

6? 76.612*"
33.992***

1943484'*
384.454,"

58 L43 43.337*
35 70.643***
23 42 86.418***
34 43 45.804**
40 56 50.878*"
52 59 9.757*.

aDoes not include' Superintendents (AFSC 55191 }.
*Differences significant at .05 level of confidence.

**Differences significant at .01 level. confidence.
***Differences significant at .001 Wvel of confidence.

Table 13. Comparison of 1969 and 1974 Military Sarrrples
on Job Interest

1269 Data
Skill
Level AFSC N Mean SD N

3 55130 223 3.23 1.84 85
55131 168 437 1.60 .147

5 55150 745 3.61 .1.73 1,082
55151 603, 4.68 1.66 819

7 55170 118 5.41 1.32 183
55171 91 1.96 1.53 177

9 55,01 14 6.43 0.73 60

Total 1,978' 4.19 1.82 2,675

174 Data

Moan SD 1-tot

3.62 1.87 1,655
4.82 1.49 2.571*

3.85 4.74 2.904**
4.87' 1.59, 2.186*
5.23 1.50 1.064

-5.60 136 1.966*

6.00 0.98 1.542

4.48 1.75 5.482***

*Significantly different at .05. level or confidence.
**Significantly different at .01 level of confidence.

***Significantly different at .001 level of confidence.

Table 14. Comparison of 1969 and 1974 Military Samples
on Job Utilization

1969 Data 1174 Data
skill
Level AFSC Mean SCi N Mean SO t.telt

3 55130 223 2.39 1.37 .85 2.57 1.54 0.995'
55131 168 3.05 1.51 147 3.46 1.43 2:464*

5 55150 745 2:68 .44 1,082 2.95 145 3.922"
55151 603 3.41 1.57 819 3.58 1.6Z 1.981*

7 55170 118 4.65 1.66 183 4.24 1.66 2.092*
55171 91 4.49 1.68 177 4.42 1.59 0.335

9 55191 14 5.79 1.21 60 5.24 1.72 1.130

1,978 3.13 1.64 2,675 3.39 1,63 5.306"Total

*Significantly different at .05 level of confidence.
**Significantly different at .00l level iii confidence.
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Table 1.5 Percent Time Spent on Top Ten Tasks-for Three Job Types by Ci-vilian and Military Members

B12 Direct gunnery rangemaintenance

G 3
G21
G32
G37

G55

2

El 3
1-1 8

I 2

NI I

N20
N23'
N48

N49
N53

N55
N60
N64
N80

--iP 8

P10

PI,-
P15
P1 7

19

P20

grounds
Civ

Percent Time
Equipment Operators

operations .02
Break concrete using air hammers .17 .29
Eland shoVel concrete .17 .42
Mix concrete by hand .17 .22
Perform operator inspections or

maintenance of air compressors
or air tools .05 .02

_ Set up air compressors and
. pneumatic tools . 7- .05 .20

'Apply bituminous materials by hand .01 . .06
Compact asphalt by hand .05 .07
Cut or remove asphalt from areas .05 .11
Dig ditches by hand .58 .70
Chop vegetation from, joints or

cracks in pavements 2.29' 1.33,
Cut weeds 4.40' 4.15'
Edge grassy areas by hand 2,64' 1.97'
Mow grass with hand mowers or
self-propelled mowers 4,41' 3.86'

MoW grass with towed mowers 3.16' 2.26'
Perform operatortrispections or

maintenance on mowers 3.23' 1.38
Perform Shop maintenance on mowers 1.67' 1.14
Police grounds for litter 3.51" 4.30'
Remove trees or shrubs by hand 1.89a 1.95a
Trim trees or shrubs 3.19' 2.53a
Backfill excavations with front
end loaders .15 .14

Drive front end loaders to or from
work areas R8 1.23

Dump materials from dump trucks .85 1.31
Haul materials with dump trucks 1.03 1 A9a
Level areas by backdragging front
end loaders .18 .22

Load materials using front end
loaders with multipurpose buckets .16 :41

Load materials with front end
loaders .28 .40

P23 Move materials with front-end
loaders .29 1.81

P24 Perform operator inspections or
maintenance on dump trucks .97 1.55'

P25 Perform operator inspections or
maintenance on front end loaders .33 .36

P32 Spread materials from dump trucks .46 .60

Total Percent Time 36.69 38.81

a Indknics lop ten tasks lor each group.

21

PIVeM en tt W01174
Civ MII

.03

.20

.09
'.1 1

.02

.33

.21

.15

1.59,4
-L134

.93

.01
1,81.4-
1.51a
1,31

X10 .13 -! ---1.03a

4 .20 1.33' 1.55a
.07 .18 .57 1.27a
.16 .20 1.30' 1.30a
.29 <26 1,48' 1..50a

.21 .45 1.22' 1.24"

15 .15 .57 .54
.32 .41 .82 .70
.15 .13 .36 .29

.25 .33 .54 .42

.39 .35 .30 .32

_16 .19 .26 .23
.15 .11 .25 .15
.32 .77 .43 .81

.22 .17 .38 .28

.20

, 39a

-.13

.95

.39,

.38

.33

.22
.

.90' 1.27" .45 .44

.96a 1.754 1.05' X1.38''
1.00a 1.79a 1.13a 1.42a

.81a -1.084 .42 .26

.65 99a .32 .26

1,01a 1.53a .58 .50-

.92' 1.23a .51 .36

1.05a 1.71' 1.10" 1.19

1.024 1.50a .45 .38
.80a 1.14a .77 .90

13.72 19.81 22.04 23.72



Itttaty equtpntent
nfof time for

le sit t1 job per-
m consid-

e jobofthe grounds

on
t and,milittry pavements workers art
than for either the grourls workers

on.struetion Equipfrient Operators, with a
in time spent between the two groups
:two percent.

Table, 16. Coinpares the civilian and military.
members Within each job type as to the number of
tasks ,performed-', job difficulty, job utilization of
training Autd talents, -and job Lntiresf. Significant
d fferenceS were tound between civilian and
military. Members in the equipment operator. ji!b
type in all four variables. Within the groun
worker and pavemeplc)worker job types, only job
utilization and job interest were si 'ficantly

'different for the two groups.

An analysis of variance test was computed for-
the civilian and military members across job types

in each of the" four variables. Significant dif-
c s were found for both groups in all four

p. 22 was n ebrnput
each of of means by job ty
job types were formed through
erarc,hical grouping of individugs, with, highly
similar .work pattents, significant differences
would be expected between job types in the --
number QC Wks pe_ iformectarttjob Affialt 'r ,t_

not neeesserly ht, job utilization arid) job Interest.
TaOle 17 shows the summary of t-values obtained
for pairettNearts tested. Results were as expetted
for botkcivilian and military, dyads. The 'civil
grounds -wOlker versus -,pavements worker . p

to'iiow a significant difference, in
utilization gild job interest w1 We the raitary
equipment operator} vs. pavements worker pair
were, not significantly diffetent in number of tasks,
permed.

S y (1973) reported that 51% of the firn-
term airmen (1-48 months service) indicated that
they were poorly utilized, while 49% of the airmen
consideredithemsehres to be well utilized. Ratings .

were made on a scale of 1 to 7, with 1 indicating
that training and talents were utilized) "not at all"
and 7 indicating, that training and talents were
utilized "perfectly." Scale ratings of 1 and 2 ( "not
at all" and "very little ") were established as indi-
eating poorly utilized airmen while scale ratinp 3

c)

Table 16 Means, Standard 1)eviat ons, and t-tests for Civilian and Milita
Members' Perforrnanee in Four Variables by Job Type

..roue

Number or Tasks
Performed

Job Type and Group tY Mean SD ttest

Grounds Workers

Civilian,
Mlifary

. Equipment Operators

C'ivili to
Military

Pavements Worker s

Civilian
Military

Variable
Job Utilization o

`Job Difficulty Training and Talon _Job interest

318 55.62 46.69 19

124 49.90 41.92

75 157.19 92.17 6.85''
641 101.01 64.78

57 (40.011 52.113 1.48
464 97.14 62.84

...aSignificarnly different at .001 level

8:57 4.17 11.27 1.51 "1.68 7.602 _4.83 1.48 10.97"

8.45 3.86 2.54 1.28
E

3.02 1.85

16.86
13.98

12.87
11.87

5.76" 4.35 1.70 5.01" 5.47 1.20 4.5111

4,10 3.41 1.52 4.59 1.64

4.01 1.64 3.60 L23 4.18a 5.09 1.17 6.143
4.38 2.81 1.36 3.66 1.71

)ntidence.



e .DINC1.7 Testing

ime*joa-0

15.6P*
13.49"

6.60**' 4.69"
7.56** 1.03

7.25**
8.05"

Job utilization of
training and talents
tvilion
Military

Job Interest
Civilian
Military

4.02"
8.29**

3.67**
9.49"

3.91"

1.31
3.73"

Significantly different at .01 level of confidence.
**Significantly different at .01)1 level of confidence.

ough 7 ("fairly well" to "perfectly ") were
considered an indication of well utilized airmen.
(See Appendix E for Stacy's tabular data.)

Identical definitions of poorly a'I well utilized
ratings, were used in this study for civilians and
airmen with 1 to 48 months'of seivice.- Currently,
56% of the airmen report being well utilized while
44% are poorly utilized. Although this is a consid-
erable improvement, over data collected in 1969,
the percentage of poorly utilized airmen is still
rather high. In contrast, ordy_26% of the current

rcivilian members report being poorly utilized,
While 74% indicate that they are well utilized.
Nevertheless, if job, satisfaction is inferred from
reports of felt utilization, then the job satisfation
of the first-term airman has shown a modest
Indrease shice 1969 (see Table 16 and Appendix
C).

Table 18ahows the means, standard deviations,
and t values for each civilian/military pair within
the poorly utilized and well utilized groups for
three job -variables. Significant differences were
found between civilian and military members in
both utilization groups for all three variables.
Military, members of both utilization categories
appear to perform more tasks of greater difficulty
than do the civilian employees, although the
Milan members express greater job interest in the
jobs they, perform. The significantly greater
number of tasks performed by first-term airmen
seems to be indicative of a greater emphasis on
training in more varied tasks than for the civilian
members duridg the first four 'years. As noted

23

earlier see Table2), no significant differerice was
found between 'civilian and military members for
total samples.

Table 19 shows that the military personnel in
the poorly utilized and well utilized groups Spend

* significantly less time than do the civilian members
in performing grounds maintenance tasks, X2
26.36, df I, p < .001 for the poorly utilized
group land X2" 21.31, _ df = 1, p < .001 far the
well utilized group. No difference exists betwe
the civilian members by utilization-groups, nor is
there ardifference between the military members
by utilization groups, A review of the composite
task desericitions for the poorly utilized and well
utilized civilian and military members revealed
that for the civilian members of the poorly utilized
group all of the top ten tasks of the description
were duty N (performing ground lnsintenance)
tasks,- while for the military personnel of the same
group, only two of the top ten' tasks were duty N
tasks. For.the civilian members of the well utilized
group, nine out of the ten tasks Were duty N tasks,
while for the military-Members of the same group,
only one-of the ten--tasks was a duty N task. Signif-
icant differenCes were also found between the
civilian and military members by iktilissation, group
in the percent of members performing duti N. For
the civilian and military pair of the poorly utilized,
groyp, X2 = 11.49, df = 1, p < DOI and for the-
same pair of well Utilized group, X2 = 6.87,df= lt;
p < .01. No differences are apparent, however,
between civilian or military groups by utilization
category.

Data for duty N (performing grounds mainte-
nance) for the three job types are shown in Ta
20. Although o statistical tests were compu



>rtd t for Civilian

8.75 5.11 4.63*** 1.48 5.65***
0.62 4.24 2.82 1.65 4'

412 88.7+ 78.50 I__ 1135 -5D1 5.73***
854 8 -89.82 -1197 417

ntly different at .05 level of confidence.
ntly different at .01 level of confidence.

tly different at .001 level of oardicence.

4t9

f'

Table 19. Comparison of Poorly and Weil Utnized avilian and
Military Members on Duty N Performing Grounds Maintenance

apt N -Mani
Percent

wining; Time Spent

Poorly Utilized
Civilian 145 94.48 49.09
Military 662 77.95 15.18

Well Utilized
Civilian
Military

412
854

91.26
77.87

37.40.,
9.70

446

Table 20. Comparison of Three Job Types on Duty N
Ground Maintenance

Performing

job Typo and Group
Percent

Member* Performing
'Percent

Tiros Sao

Grounds Workers
Civilian 318 100.00 59.48
Military

uiprnent Operators

.124 97.58 48:45

Civilian 75 86.67 7.51
Military 648 79.32 7.48

Pavements Workers a

Civilian 57 87.72 11.95
Military 464 82.33 10.50

24

9'



d le
time-in the duty than do the civ an. merrsbers. It is

able to co ate 'data ill Tables 19 and 20
iEts contained iiiTable Cl (ApPerdix

since only nine tasks were included under duty N
in the 1969 version of the job inventory_ while the

Iola ender duty N.
video dik C only for the
ference.

_gs of no 'fference 'between civilian
tary members y.utilization groups M the
'wee of duty lof tasks seems to indicate

maintenance tasks are assigned imp
tielly to ooth "civilian and military rriernbirs re
garcliess of how well. the members may perceive
they are being utilized on the job.

IV. SUMMARY AND CO USION

This study analyzed duty perfouriance of
civilian and military members of the Pavements
Maintenance and Construction Equipment taper-
ator Career Ladders as well as the Pavements and
Construction Equipment Superintendent to assist
Civil Engineering in defining utilization patterns of
the two grotto.

When considering the total group data, no sig-
nificant difference is found between the civilian
and military members as to number of tasks per-
formed.Howevir, average task difficulty and job
difficulty show higher quantitative levels for the
military members .than for tivil setvice employees.
The ratios indicating significant differences be-
tween means for these factors are significant
beyond the .01 level of confidence.

L Within each specialty, the situation is mixed,
with civilian members indicating a significantly
greater number of tasks performed in five out of
the seven skill levels. Average task difficulty dif-
ferences were foimd only for the 9-skill-level
group, with the military members performing tasks
significantly more difficult than the civilian
members. In three of the seven skill levels, the
civilian members appear to be performing signif.
icantly more difficult jobs, but this is probably a
function of the greater number of tasks
performed.

As expected, significant differences are found
for All skill levels and for the total sample in the
number of months on the job. reflecting the more
transitory requirement of the military members
who have considerably less time in the job than
their civilian counterparts.

2

ihetr counterparts, svi
ees between the two groups

den uiprnent 'Technicians and lliaa
Constrtictian EquipMent _..SuPerlriteriden
civilian members also indicate significantly higher
average job utilization, with one exception. No

cant difference' is found tens= the two
s at the superintendent level.

nerally, the duty performance -of the wo
groins is quite simtyar within specialties. However
duties G.and H (construCting and. maintaining rigid
and flexible andt onerete structures) are
performed:by a considerably larger-percentagovf
military members than civilian ernployees within
the Pavements Maintenance career ladder.
Applying herbicides and fungicides.. (duty 0)
appears to be primarily a civilian employee func-
tion rather than a military function, both in the
Pavements Maintenance and Construction
Equipment Operator career ladders.

Percentages of time spent by the two groups on
duties are quite similar, again with some dif-
ferences noted. A considerably greater amount of
tune is spent performing ground maintenance tasks
(duty N) by the, civilian members than by the
military personnel. This holds*true for both career
ladders. However, more time is spent on duty I)
(training) by the military members than by the
civilian members. When the data are restricted to
time spent estimates of 5% or more, it is apparent
that, the functions of the pavements maintenance
personnel (both civilian and military) overlap into
the equipment operator area (duty P operating
trucks, front-end loaders, and forklifts), but . a

similar overlap by functions of the constriction
equipment operator into the pavements
maintenance area is not apparent.

Within the Pavetnents Maintenance career
ladder, the operation of equipment is primarily a
military function. Differences between civilian and
military members operating equipment in the
Construction Equipment Operator career ladder
are'minor, indicating that the two groups function
quite similarly.

Stacy (1973) suggested that improved utiliza-
tion of equipment might increase job interest and
job utilization among military members. In this
light, comparisons were made between military
data collected in 1969 and current data. It was
found that there has been a significant increase in
equipment utilization by the military in both
career -ladders during this time period, with a
resulting increase in job interest and felt utilization?



eci by'the civilian
rytcnaareoe workers include only ground

ritenance tasks such as cutting weeds; mowing
etc., whereas, the miliX members
afly perform directing, cting, and

This *CMS to indicate that some
improvement has been made in 'the utilization of
first-term airmen in performing tasks other than

ourids' maintenance. The time spent; by the
operators and pavements .maintenance

civilian and military personnel on the top ten tasks
uces a highly similar listing of tasks for each

group, with only minor variations.

The average numbers of tasks performed by
civilian and military members witl the grounds
mainteninte and pavementi maintenance job
types are quite similar, However, the civilian
.members of the equipment operator group
perfotm significantly more tasks than the military
members. This difference in average number of
desks performed may indicate a lack of oppor-
tunity rfor the first-term airmen to operate equip-
ment, 'but probably is more indicative of-broader
task recognition on the part of the highlyi skilled
vilien employee compared to the relatively..

inexperienced first-term airman.

The lowest job difficulty indexes are found for
the civilian and military members of the grounds
workers job type, but with no significant

grounos worms.

&considerable diffe
Ina and airmen is to re
percent of the-elution report be
while 74% of the civilian rtniPloYeel
well utilized. cornPared to ..1969 dat
Appendix C), there has been in iinprovernen
the percentage of military perwinned g

well utilized (an In of 5%): In the
poorly utilized and well utiliZed dichotomy, the
military nai:Inters perfanned-significaritlY mote
tasks than the civilian employees, but military
members reported their jobs significantly irtz
interesting in both utilization categories than did

riliari members.

Considerable improvement appears to have
taken place in the utilization of first -term airmen
in firmed' maintenance (dub/ .1%O. In 1969, 19% of
the flrft-terei sample clustered into the grounds
worker job type (see ,Appendix C). However III the
current study, only 10% of the lirst4errn airmen
appeared in this grouping.

The problems identified by Stacy (1971)
appear to have dirniniihed considerably, as
evidenced by the reduction in utilization of airmen
in' grou'nds maintenance tasks, and In the more
equitable Utilization of equipment items by civil-
Ilan and military personnel; This determination of
improved airmen utilization was an important
objective of this-study End the remits uf twin;
provement, probably brought about through the
efforts of civil engineering nutnagen, is reflected in
highly satisfactory retention rates of militalY,'
members in the Pavements eMaintenance and
Construction Equipment Operator career ladders.
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APPENDIX A: PERCENT`MEMBEi PERFORMING DUTIE BY JOB CLUSTER



Toi#big 76

ig viith,forms, records, reports,

tat:hal:814st. 100 100 100 1( 20 33

4-1- Performing laboratory and field tests 21 12 50 4 0 3 10 14

--,G and maintainingrEidd

Comb and concret strictures 25

Constructing and maintaining flexible

Moment; 18

Constructing antrfnaintaink drainage

system: 59

Hoildkig bunkers and revetments 5

Constructing and maintaining pre

fabricated surface 'mats 6

L Working with explosives 0

M Constructing and maintaining railroad

N

0
P

Q

R

S .

.

U

V

W

X

Y

trackage 16

Performing grounds maintenance 61

Applying herbicides and fungcides 39

OperatIng trucks, front .end loaders,

and forklifts 17

Operating industrial tractors and

attachments 11

Operating graders 4

Operating dozen s and scrapers 4

Operating specialized equipment 9

Operating cranes and attachments 5

Operating miscellaneous equipment 15

Performing snow removal functions 24

Rigging hoisting equipment 4

Performing missile support functions 2

*wing well drilling equipment 0

29 0

26 0

56

4

7

28

10

23

7

11

8

6

2

0
0

4 0 13 96 100 100

12 25 6 96 95

0 19 86 90 .96-
0 0 3 41 28 51

100

48

0 8253. 22 25 44 44

0 8 25 16 63 74 88 89

0 0 3 8 8 22 15

0 .8 25 44 76 90 94 99

0 0 0 .9 39 38 82 82

0 0 0 28 6 7 25 22

0 0 '0 16 0 2 17 12

0 0 0 6 12 39 81 81

0 0 0 9 10 3 15 10

0 4 0 25 41 51 63 /7

0 12 25 41 29 49 60

0 0 - 0 9 22 21 43 40

0 0 0 3 0 3 6 7

0 0 0 0 0 2 4



d planning 11 97 .J00 38

d: inipionotim 3d 17 97 100 51

evil; 6 97 97 SF 0 4 21

11 97

#41, forms, *con's, reports,

yes; or technical data 22 17 .

fr forming laboratorrand field tests 0 6

nstnicting arid: maintaining-rigid

pavements and concrete structures 89 89

ft Constmiting and maintaining flexible

eivemenb 100

Constructing and maintaining drainage

systems 100

Building,bunkai and xvetments

Constructing and maintaining pre.

ed Surface mats

Working with explosives . .

Constructing and maintainhig railroad

-.trackage' 44 61

Perfoining grounds maintenance 67 94

Applying herbicides and fungicides 0 0,

rating trucks, front endioaders,

and forklifts::

crating indu5rtal tractors and

attachments 33

rating graders 0

rating dozers and scrapers 0

rating specialized equipment 67

U Operatinng cranes and attachments 0

V Operating miscellaneous equipment 44

W Performing snow removal functions 0

X' Rng hoisting equipment 0

V Performing missile support functions 0

Z Operating well drilling equipment 0

I

N

67 97 93 25 69

6 67 50 0 42 32

81

.2, 41.

0 25 I,.

'61 34 50

89 82. 25

56 29 0

94 89 86 25

81 ,71
69 49'

0 64 32

17 86 71

6 69 32

39 67 66

22 75 53

33 56 43

0 ,25 17

0 14 14

)2
8 82 79

11 6

.13

79

4

8. 93 73

98 95 44 9

0 0 99 951 48 51

8 17 ..87 77 81

0 77 79. 26

12 91 93 78.: 7_

0 8 69 54 73 72

-25 0 63 69 25 34

0 0 21 13 4 9.

0 4 2 4 0



Al. (Oar

insosetor 001 !itet
_

Nil Mu

41°' M"1417 . --__ OSI
.

Wo4ting with foms, rords, reports,

ves, or technical data "
44fornking laboratory and field tests

.Constructing and.maintainig rigid

pavements and concrete structures

.Cenim.cting mid mainiahling flexible

pavements

,emstructing arid Maintaining drain age

Valens

bunkers and revetments

CostniOlug and inittainint Ore7
fabricated surface may

Working With explosives

Constructing apd maintaining railroad

trackage . 0

Performing groi.mdi.inailiten 43

Applying herbicides and fungitides

rating trucks `front end loaders,

and forklifts 100 100

rating industrial tract°

attachments 57

rating Faden 43

rating dOzers wad scrapejs 71

rating specialized equipment 79

ating cranes.and, attachments 43'

icing miscellaneous equipment 14

Performing Snow removal functions 0

Rigging iu tin8 equipment

PeriOnning missik support functions

gating well drilling equipment

0' 29

9

17

29 57

4

14 14 0 0

0 0

21- 0 18 4

44 67 14 top too loo

and

W

14

14

0

41'

45

32

21

64

48-

11

8

0

0 88 68 68

83 86 74 82 97

83 43, 92 79 97

67 71 18 18. 20

83 57 10 7 13

too too. 43 32 53'

100 86 6.

83 86 54

33 29 49

33 29 38

17 0 11

0 0

4 .9
.. 50 77

39 79

14 39

7 8

0. 2

100 63 57

95 80 74

31 13

22 2 0

.54 -17 4

3 2 0

76 41 39

81 26 30

46 18 13.

10 0 .0

2 0 0



directives, or techici data

Performing laboratory and field teats

'Cottitructing raid maintaining rigid

priementt and concrete structures

Constructing and maintaining flexible

pavements

Constructing and maintaining drainage

systems

bunketkid revetments

P

ing and rnairilainIng pre=

surface nits

Working with explosives

Constructing and maintaining 'ran road

,_trackage

Pcrforrning.grounds maintenance

Applying herbicides and fungicides

crating trucks, front end loaders,

and forklifts

rating industrial tractors and

attachments

,Operating graders

crating dozers and scrapers

X

z

ratinspecialized equipment

Operating cranes and attachments

crating miscellaneous equipment

Performing snow removal functions

Rigging hoisting equipment

Performing missile support functions

Operating sveU drilling equipment

i. 3 11 0 100 .160. 24

100 100 100 100 88 100 81

21 22 21 .50 35 50 5,

.31 .58 54 100 76 88 '90

22 42 92 100 59 25 24

6 4 50 . 6 P. 0

2 4 .50 0 13 0

4 14 21 0 6 13 10

1 2 0 0 0 0 5

24 34 33 50 35 25 38

15 42 63 0 29 38 33

12 18 17 0 '18 0 0

0 5 0 0 0 0

0 2 0 IT-- 0 0.

63

42

28

9

9

39

17

37

55

11'

7,

0

-5

20.

0

2

30

65

75.

30

3Q_

65

35

50

23

91

55

.27

36

27

27

0



froiiiijiiaikiepOrts,
dtrictiyes, or to finical data 41

gesiorainglaboratory and field tests :.. 0

,.tiuctig and maintaining rigid

pavements and Berate structures

Cons.tructing ,. maintaining flexible

paireittents

Constructing and m taking drainage

systems

&Mktg b and revetm ents

Construaing d maintaining pre7

fabridated surface Mats

Working with,explosives-

Constructing and Mailltaining,railrOad i
trackage 20 0

' Performing grounds mainteuance 80

Applying herbicides. and fungcides 0

Operating trucks, front end loaders,

and forklifts :. ,.80 76 26 .47 24 , 19

rating indusid tractors and .

attachilleit 0 9 13 47 18 13

Operating graders 20. 0 0 26 0 6

. S rating dozers and scrapers 0 0 9 11 6

'. I t pe rating specialized equipment 0 15. :100 . i 00 3 40

U. , Operating cranes and attachments 20 k 3 9 42 0 0 0

V Operating miscellaneous equipment 20 24' 26 26 5 .31 100 100

IV Performing snow removal =functions 20 45 35 : 26 0 14 : 0

X Rigging hoisting equipment # g 20 12 0 16 8 0 8 0

Y Pcrformlrig ritsile,supgort functions 0 . 0

Z rating well drilling equipment 0 0



APPENDIX B: COMPARISON' OF CIVILIAN AND MILITARY MEMBERS N

SIX VARIABLES BY JOB CLUSTER

39
ic



6 .:t4,

Lisei

en Sin by Job andei

114 118.14 36.-13 5:33 0.22 16,68 2.74 '10033, 94.84 610

.:.71t1 217 671,41 :32:98 3.256°. 5.30 0.23 '1,237 15.04' 2.56 5,36' 20.99: 33.76 11.134a 5.524

. 2 1400 7.00 1..34 0.08 11.06 0.96 260. 00 5,50'

26 12,54' 7,95 0.251- 1.01 0.21 2,I67e 9,52 421 1.143 54,38 5./631 5.0 i
. 4 13.75 11184 4.53 4,32 7,53 0.99 69.13 5,50 14

Nil 32 1843 10.39 0,85I 4.73 '0.40 0368 E80 2.06 1,20 .71 29.05 1.09f 4.481 1.4

Civ 49 67.51 27.499 4.05 0.15 . 9,73 2.32 67.38 90.82 5.27 1.0

1500 6
:: 4.55 .1;61:';

6.00: 1.00,
. 3t 3-.01 1:021 '2;

50 , 4.50` .1.50 ..

1 0.871 1,56 , 1.75 1.0Z2

8 4.17 1.43

,214114.1.j _21.99 1,012714.05: _047 .947,3A4
lei. 157 =69 52.88 "_ -4.14 0.13 : 1639 3.02 7-91.34 70',22

342 145.44. 56.71 1.760 .4.29
CO 9 71.18 13,58 4123

7111 18 54.39 IL 32 3.5238 4,06

26 356.12 145.35 4.81

Ni! 76 310.24 229.'83.. 2,060'4,85

Civ 4. 27,25. 3.96 4.07
41. 26 11.00 841 '0.017 3.95

Civ 314 196,63 81,96 4,91

$11 .857 149.92. 14,57 84194 4.81
Ctv 77 77.71 27.55 . 4.43

Mil 347 '66.95 :78.33 3.0288

ctv, .7 29,29 13,83 4.69

7111 66 32.29 11,87 0.627 4,54

6 11.00 ;25?49 4.73

7 37.86 10.37 1;.255 4.73

CO 93 '160,04 16 84 .4.68
Mil 28 116.04 58,51 2.7936 4,65

Civ 261 . 116.87 42;97 4 43

KU 59 103.19 42,56 2,212' 4.74

Clv' 235 52.57 17.12 4,08

Fill 23 .51,52 .21,36 0.214, 4,11

Civ 261 22.06 11.63 3.79

In 65 25,62 17, 64: 2,1730 3,87

Clv 24 24.58 11.38 4.12

2 21,00 3.00 0,1134 4.27
17 56,12 22,71 4.10

8 55..13 15.7,3 0,113 ,4,137

21 22.67 11115 4,19

15 20.88 12,87 0.511 4.28

Clv 20 43.65 17,55 5.25

Mil 22 38.82 19.851' 0.832 5,30

Clv 5 29.20 15.75 3.93,

702 33 21.24 1e.03 1.533 4,06

Div .23 13.61 7.81 4,51

611.1 19 18.11 12.01. 1.548 4.49

Civ 38 6.42 4.85 4.05

,.611.1 7.,50 4,82 0,748 4.26

ay. 74 15.05 13.53 o4.55

811 2 8.50 0,50 "0,680 4.48

MVO :Porelaso

(0023).
10 110161411/1.

421,
aliont

1Kiii t1 lquiplook Operator
tkir 248)
FM 104 Loader Operator

rP 199)

4041/OPOI

)

44400 Foresail,

626,11 01aar108/Graika
litiOteame Vorksr- (Grp .568):

40000.110.10Insue Worked
104.0$61, Tractor Opr. (Grp 589
1,obottir/Gardaet

Ridottial TtAttOr 4perAtovi

koutidi Witt. Worker' (Grp 190) 71I1

pAlroad Truk 86,pairoaot Clv

;mai I.leter. Worker (Grp 354) lui
Burp MA, Driver (Grp 048) Clv

0141 did Gr4der

)ierater (40'039Y

?Mont* 14AintenAnce .

(.1tborata (Grp 064)

4/114018 Sa*Apet (Grp 068)

!Arai' PAtrolfarnundn:

8410teasacallorker (Grp 021)*
truck Drivat/Refon

;6].11I0r (Grp 64))

Alinifitont At .001 level of confidenc

°OistlifitAnt At .0! level Of confidence

ilUR4IXAL-aLvi05_10Y41 of to6fidelle

o16 2.8126 15,80 3,30 '1.294 NA
0.15 10.90 1;40 61)L13
0.21 1.954 8,97 1.38 3. 19.72

0,13 1L52 1,98 100,09

0.23 1;134 18.30 4.74 .6.137a 4101

0,15 6.73 0.59 100.75
0.19 1.177 6.20 1.21 0.836 26.89

0.24 10.05 3.13 117.63

6.21 6.9101,17.52 3,35:11,257'' °70,99;
0.21 12.13 2.36 69.20

0.23 0.589 11.41 7.30 2,017 27.73

0.19 9,52 1;62 95,0

0.22 1,709 9,13 1.55 0.628. 24,61

0.20 11.42 p..16 W.17
0.19 0,046 10.0e 4.81 0.104 32,86

0.21 11.74 3,67 60,65
0.21 0,626 15.44 3,94 2,8610 43.71

0,15 13.87 .3.00 49.5,5

0.16 '0.318 13.00 2.95 2.92604 30.48

0,20 8,77 1.84 56.03

0.22 0,159 8.81 210 0,112 24.04

0.30. 5.20 1,A 47,45

0.29 .1,921 5M 1.85 2.487 31.42'

0.13 6.73 1.14 23.33

0,19 1,531 7.08 1.07 0.422 76.09

0.27 9,10 2.37 63.88

0,28 0,731 8.93 7,08 0,111 12,50

0.22 6:81 1,91 51,60

0.34 14o8 7.08 1.76, 0,612 21.15

0,21 13.08 1.33 127,74

0,24 0.683 12.89 1,64 0.403 23,27

6:27 1.44 45.75

0.26 1,048 6!18 1.55 0,00 24.12

0.21 7,46

0.26 0,305 7:76

0,69 5.62

0.88 0.929 6.20

0.15 7.73

0.03 0,654 6.89

1

35.42). 3.455a '4,34 1,41 3.27 1 6.629
118.31 6.11 L/4 , 1.11

, -A --

9.40 4.050' 2,83 =1.42 6.444- 418 1.34 5,o134,.

6.00 085 -3,28

453.52 ,4.011a 45,32 1.43 2.661' 4.08 1.64 1.816.1

99.54 6,23 183 4.50 1150;,.

22.61 3.530 4 3.08 1.71 3:6108 '13.40 lib' 9.041a

99.35 5.87 1:08 14.84 1.42

33.18 2.04334;4.11 1.47 4.2771 3.98 1.62 1.99e...,.;
85.12 5.01 1.37 3.85 , 157 6

31.69 7.1364 4.34 1.63 3.389a 3,06 1,39 4.390
86.94 6.29 0.45 , s. 4:43 0,90

26.12 4.9834 4.20 1.83 ,,9848. 3.36 1.53 1,816

96.78 5.50 4.20 3.03 1.06 ..c
23.56 2.3102 4.86 0,83 1.103 1,29 1.28 0,626

51.80 5.84 1.27 5.04 1.55
65.31 1.319 3,07 1,67 2.5924' 3,82 1,81 3.4T7e--4th

54.94 518- 1,21 4.26 1,47

16.35 2,63P 4,02 1.57 6.640 2,78 1,24 7,1174

62.45 5.38 1.18 4,39 1,59

20.75 ,508e 3.44 2.00' 6,9814 2.44 1,47 5.659*

69.37

34.52

48.17

68.00

76.4

74. 2
47.82

22.13 4,1764

96,39

19.83 4.9751

63.70
23.64 1.464

0.98 120.23 106.05

1.36 0,831 20.47. 21,34 4,0258

2.30 45.84 71.35

3.56 0.722 15,06 9.20 1.710

1.29 64.75 67:07

DM 0.911 13,00 1.00 .1;084

-4,94 141
1,807 2,86 1481 10:388s

4-130 1,55

1,456 4.50 0.50

4,41 1,54

0.265 4.41 1.54

5.10 1.48

3.7d 1.69
5.21 1.28

5,18 1,40
3,80 , 2.04
2,94 1.71.

5.44 0.97

3.79 1,94

4.41

2.56

4,85

L65 1,75

2:21 112 6.3524-;
2.88 1.81.

0:175 '7,50 0.50 0,207

2.82 1.54

1.046 2.63 1,12 0.767
4:50 1.83

3.4344 2.41 1,23 6,1154,
4.30 1,55

0.069 3.82 1,34 1.081

2.25 184
1.028 2.39 1,41 0.208

4:39 1.52

3,5754 *2.72 1.28 3,1044

1.48 3.22 1.84

1.97 3.7804 1.94 :1:55 2.440

1.25 3.86 1.69

.3.50 0.50 1.519 1.50 0.50 061'
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APPENDIX PAVEMENTS MAINTENANCE AND CONSTRUCTION EQUIPMENT
OPERATOR DATA COLLECTED IN 1969 FIRST-TERM AIRMEN

Table Cl. Pavements aintenance and Construction Equipment Operator Data
Collected in P969 First Term Airmen

Group
Percent Members

Performing

Comparison of Poorly and Well Utilized Group_s
on Duty N-7Maintaining Veetated Areas

Percent
Time Spent

Poorly Utilized 4407 77.4 21.1
Well Vlilized 390 73.8 10.1

Group Mean SD

Average Number of Tasks Performed by the
Poorly and Well Utilized Groups

Poorly Utilized 407 36_02 26.84
Well Utilized 390 51.54 32.07

Group
Percent Members

N Performing
Percent

Time Spent

Comparison of Three Job Types on Duty
N Maintaining Vegetated Areas

Grounds Workers 125 99.2 42.1
Equipment Operators 282 76.6 7.7
Pavements Workers 243 87.2 10.8

Group N Mean SD

Grounds Workers
Equipment Operators
Pavements Woikeis

Grounds Worke
Equipment Operators
Pavements Workers

Grounds Workers
Equipment Operators
Pavements Workers

Average Number of Tasks Performed
for Three Job Types

125 64,59 34.43
282 168.50 64.61
243 189.02 65.59

Average Job Difficulty Composite
for Three Job Types

125 7.94' 2./
282 13.95. 9,13
243. . 16.03 3

Average Felt Utilfialtion of Talents and
Training for Three Job Typei

12f 1.98 1.01,
276 331 1.5.0
241 2.78 1%33
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