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GMPARﬁTNEgccuPATmNAL SURVEY
" MILITARY MEMBERS IN THE PAVEMENTS
coNsrRUC,noN EQU!PMENTOPEEAT@R SPECIALTIES TP

LT B

F CIVILIAN AND -
AINTENANCE AND %

' Jﬂh mfgrmatmn collscted fmm mﬂltary mem-

bers, uﬁng methodologies pre;cnbed by AFM .
. has proven to be highly accurate. The, .
. ‘impact of - the accupahcmal analysis program on
* - : is. throughout the Air. . .

Force has been substanual resulting in mﬂhnns of. . .

352!

«ollars of dac:umﬁnted training cost avoidance. In

. . addition, career fields have been restructured and
- Air Force specialty-descriptions have been revised
. to be more mdlcatwe of actual job performance.

Wlthm the cmhan ernployee area, an initial -
effort by Garza (1972) in collecting and analyzmg ‘
data from General Schedule employees in the

Accounting and Finance field proved succeséful,
ndlcatxgnhat ‘participation in job surveys by civil-
ian fede

request. by HQ USAF/PREM (Civil Engineering) to
include civilians in future occupational surveys
formed the basis for this study. Since it is the
desire of. tht Directorate of Civil Engineering to

* attempt to define upgrade training requirements,

and to understand civilian utilization patterns in

. tonjunction with military personnel, the best

approach is to include civilians in joint c:mlmnl
military job inventories,

CNil Engineering organizations afe structured in
ter that provides a force that is approx-
$0% 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, providés only limited
guidance in the use of civilian employees within
Air. Force specialties (AFS) and specifies that the
Air Furce specialty codes (AFSC) are intended as
broad indicators of civilian skills and skill Tevels
‘required.. There is a small .amount of empirical

evidence (iStscy* 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 diffeténces
between the two groups in funct’ional arcas of

tAF M 35 2 Wik rw;sud dnd\russugd ax AF RJ
December 1976,

employees is feasible. The successful *
job analyses performed by Garza (1972) and a.

_measured by reported job interest-and joh utiliza--

- Schedule Civil Service gmployees with respect 7t'c:

terparts in the Pavel

ass:gnmgnt, duties ar
of equipment; and expressed job satisfaction as

tion. Ogher. variables in which diffefences. werev -
expected are the number of 'tasks performed,
average task difficulty, job difficulty, and job.
tenure. Garza and Carpenter_(1974) teports
gificant dlﬂ’erEnces between military and Ge

such - variables. These- variables were . treated in
difference comparisons between the civilign
employees within' the four civil service. classifica- -
tions (General Schedulé, Wage Supervisor, Wage -
Leader, and Wage Gradgznand their militdry coun-

ents Maintenance and
Caﬁstmctmn E-qulpment Operator career ladders.

In- addlnon, limited mmparatlve analys;s was
performed between rnillglry data collected in 1969
and the present data. )

L METHOD

Develupmem of the Job lmrentdnes ; o

Military Version. Air Force job m‘«’entDmEs were

_developed by the USAF Occupational Measure-

ment Center, Lackland AFB, Texas. Each inven-*
tory was composed of two parts, one gnntamlrig a
personal Information séction in which job incum-
bents provide information ghout themselves, and
another, a duty-task listing which requires that the
inciimbent 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, perscnal interviéws with subject-matter
specialists, and written field reviews from. 100.
experienced military Pavements Maintenance and
Constructich Equipment Operators. Comments
and sudgestions Yor improvement of the job in-
vEntury received from the written review, were
incorporated into the final version of the job
inventory; if apphcable

Civilian Version. The duties and tasks devel-
oped for military incumbent usé 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 mnhtary personnel. The background variables

R
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* "Equipment Operators (AFSCs 5511

. ceived: ﬁgm 18 bases -encompassing-seven &=
. commands. Twenty-three additional task state-

pleted fleld res w
'mem;, as well as dgven sp@clal expgnence state-

v A Pr & and Eqmpmenf
variables, but which were not used in the civilian/

military comparisons in orde7‘ to have identical

task listings. -

Sampl: Size and Selectmn

Military Incumbents. 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 Paverhents Maintenance

workers (AFSCs 55130/50/70), ‘Construction
/51/71), and
Pavernents and Construction Equipment Super-
intendents (AFSC 55191). In addition,” duty
location and servicing consolidated base personnel

- office (CBPO) were identified for gach incumbent.

A total of 4,233 incumberits were identified as

. holding the required duty Air Force specialty code

* derived. A total of 4,705 civilians were identified -

(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 retumned. The number of usable booklets
represents 63% of the estimated population and
provides a sample of 2,675 incumbents.

Civilian Inctembents. 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- .

ehtrally compiled file from which the number of
civilian personnel assigned to each skill level of any
desired AFSC by location of assignment can be

{\rxndsnts (AFSC 55191). The E-201 file is a

as holding the required DAFSC. However, 17 over-

seas bases indicated that 682 positions identified

were filled with local national (foreign) workers,

L]

—‘sﬁ“ ‘ S ;

turned fmm the field, of which 2,014 were found
5 n‘.pm’ nting a mlunﬁ.ry mspﬁnsa

sample of 1 974 mc:urﬂb%ts s o

A incumbam: ‘A total of 2,205 bcuﬂets werg re- .

ﬁﬁunal 41’.) boglilets were discardeﬁ fﬁe ’EL R
. optical scanning - problens ‘resulting in. a final -

Mxlztary .S’ample }ob hwentury Booklets were

“mailed to CBPOs world-wide fot administration to

all military members. Upan completion, the survey-
gontrol officers returried the inventory booklets to

the USAF Occupational Measurement Center. The
personal history , contained in the backgn)und
information section of the booklet (as well as task

response :data) were scanned for 6bvious omis-

sions, each booklet was assighed a umque case

control number, and the dita were keypunch:d :

and placed on rnagnetic: tape. - : -

Civilian Sample. Job mventones, in optleal scan
format, were mailed to the Civilian Personnel
Gfﬁcer at each identified location. The option of
group or individual administration was left to his
discretion in coordination with the base civil
engineer. Incumbents reported that they com-
pleted th@ job .inventory under the direct super--

vision of a civilian. personnel officer repreaentatwe .

in 1,487 out of the 1,974 cases.

Each incumbent was furnished a JQb inventory
bgal;let and 4 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 tasks they do perform, but which were ‘not
- listed, and to rate each task performed using a
relative time spent scale. .

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

@-Upon receipt, the inventories were sganned for
obvious omission of task ratings, assigne®da unique -

case control number, and optically scanned and

~ keypunched to enable raw data responses to be

placed, on magnetic tape in preparatlon for

' c@mputer operations.

*The Job Inve
employees during
military personng

ptory was administered to civil service
Yuly through October-1975 ,.and to the
Xrom April through May 1974, :

.
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Mefgdmlim-(!ivﬂhn Sample N cessive stéges Qﬁlér members “are adcéed to tﬁef o
Ilé oG " group or new groups“are formed based upon the - - :
Raw datn’ responses ‘coritined on © " similarity of percent time* spent on tasks. Each .= . -

- magnetic tapes were merged. into one sample in group formed is identified by a unique B gt
preparaﬁun fDr puter operations using the  pumber;. e.g., GRP 001 indicates theé dast group -
€. O ugatmnal \Data’ Aﬂﬂyﬂs.‘_j formed and -contains all- members of the sat

7 _ground vanablerespnnses' mtg qumtxfied fnrﬂi;

/\ LT .- which may then be summarized by group identity ..
Cnmgrehemive Qi"‘!“Pﬂtlmlﬂl Data’ "~ orspecial category, based on backgrtgndg/ambles S
. Analysis Programs (CODAP). : = etc. Numerous specific. reports are obtaihable
’ CODAP containg approximately 40 ‘general : thmggh use of the CODAP to assist.in job analysis, * -
. purpose programs- (Christal, 1974) consisting of .as comparisons ‘between groups, or lists of .
~nedsly 50,000 pfagram instructions. Bast to. the nary tasks performed by job type (those few . |
first step"in analysis of the job information data, - individuals %ho group together doing jimost iden- ~ .

‘the computer converts eéach individual's relative tlcal work and having similar backgrot histories) -
time spent ratings to pemem time values. This is or job- clusters, in which the work pe formed by
accomplished by summing ~all the ,incumbent’sx the individuals i highly homegenous, but not to*.
ratings, which are assumed to actount for 100 the same extent of sm‘iﬂaﬁty 'as a job type. :
percent of his time spenton the job. Each task . . .

rating is then divided by the total task responses

and the. quotient multiplied by 100 to obtain a A m: AESULTS ANﬁ\D!SCUSSIDN
pe:l:ent tir;;ne e%t;lmaté gr each - task. (FCDhr ]nl:; : e
. analysis, a hierarchical grouping program rista .-
b & W);rd 1967) is used %n wllin;lgl gscﬁ individual is - Major Cﬁmmand Representatmn
compared with every other individual in terms of - .Slightly r‘nare than 80% .of the . combined
“percent time’ spent estimates for each task in the civilian/military sample représents incufbents™ :
inventory. The two most simily individuals are”  gagsigned to seven major coinrhands (see Table 1). )
. fDi’mEE! [into-a group by the cdniuttr,and in suc- ) A ' T
- b
Tﬂbli’ 1. Ssmple Distﬁbutmn by l\fLaJnf Cnmmand :
 Major _ sample N . Fi}ililan;! ~ Military
Cgmmaﬂd H - . ® . I % ™ %
SAC 1471 3164 600 1291 871 18.74
-TAC 765 1646 210 4.52 555 1194
ATC 454 977 283 609 171 368
AFsC - 352 6.71 177~ 3.81 135 2.90
MAC 07 660 . 156 336 151 . 3.25
AFLC - 233 5.01 143 3.08 90 1.94
PACAF ~  ° 183 =\ 394 - 29 062 ° 154 #31
. ' AAC 179 5 3.85 40" 0.86 139 2.99
- USAFE 158 ‘“3 40 "0 000 158 340
‘ _ ADC © 1200 \258 49 105 . T 1.53
AFRES - 105 226 90 1.94 15, 032 .
USAFA 65 lsm ; 52 112 .13 0.28
HQ COMD 53 l\ _ Il 0.24 -42 0.90
: NGB 46 oby N 46 0.99 0 000
‘ AFCS .4 c».,go N.25 0 054, 17 037
- AU 36 077 22 047 14 0.30 s
USAFSS. 36 077°% 06 0.13 30 065 -
USAFSO v 19 041 70 0.00 19 . 041
HQWSAF 70015 Vi3 0.06 4 0.09-
ACIC ' 1 0.0 v 002 0. 000
N - AFAFC i .00 “0 0.00 1 0.02
Not reported 56 /7 120 31V 067 25 0.54
Totals 4,649 xqu 99  1974. 4248 2675 57.56
=

: Y K :




mi’litafy iﬂcumi;ems than cf

- the reverse is true for ATC, AFSC, anc ¢

 percentages of  civilian and military incu bents
mmm& are appmxixmtely equal. -
\

Skill Level Gmupmg .

‘Military gersonnel. (wmmut prior rmi.ltary
service).enter-into the Pavements Maintenance and
Construction Equipment Operator career ladders
in primarily. three ways: (a) through a technical
school where upon graduation, they are awart&ed

 the semi<skilled apprentice level  and arc
. immediately placed in on-thejob training (D;Ka
. for upgrade to the specialist level; (b) by way of
-. directed duty assignment (PDA) from basﬁi
military training without benefit of a technica
_trainjng . 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 1 knowledge of a specialty gained
from civilian experience. Successful scoring on the
test negates the necessity of sending the recruit to
basic technical school or assigning him 1s“a DDA
for entry into OJT to the apprentice level.. He

completes basic military training in normal fashion

and is then assigned to a permanent duty station as
an apprentice and entered into the specialist OIT
_program. Upon attafment 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 requnrement to achjeve a.passifg

score on a specialty knowledge test (SKT). The
Superintendent level AFSC is reserved for those
senior level airmen assigned ta 9-level slots on the
unit detail listing (UDL) or to airmen in the grade
of E-8 or E-9. Promotion to the grade of E-8 and
simultaneous . awardmg of the 9level AFSC is
dependent upon achieving a passing score on the
Supervisory -Examination which is administered to
E-7s to partially fulfill the Ehg;blhty requirements
for promotion.

Civilian %érsemngl are hired to fill specific
vacancies and

are assumed to be fully qualified for

abmre is the upward I’ﬁﬂbﬂlty‘
allows members to gain higher

: 'traming.

in orde‘i to achleve pmmotmn The AFS{‘ that is

associated ‘with the civilian is a functional part of

- the UDL and is assigned to a specific slot. Thus, X
fully qualified civilian employee may be. assigned -
«t0 3-, 5-, 7-, or even to a 9-skill leve] slot.de. . ;

pendmg uptm the strength level restraints of the

unit to:which he is assigned andthe ]ob senes« o
cldssification aligned with the positmg R N :

Even though the skill level does not cafry the =, o
" same meaning for civilian emplnyees as it does for.-
~ military personnel, the intent 'of the skill level on -

the detsﬂ hstmg is the sameetcn ldennfy mbs fe-

respegt it .is perﬁussgble to ccmpare mvﬂnan and .~

r’rﬁ]itary members by skill level groups.

| Tableg}”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

iperformed, average task difficulty per unit of time
spent, and job difficulty. However, the comparison .
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
sxgqnﬁ:antly hlghgr for the rmhtary persannel

'i"h,e months in ]Db dlfferences are as would be

exp ted between two groups when one group '

*(military) is moved frequently as opposed to the
relative non-transitory" job pattern of the civilian
employee : :

!

In most skill, levels ancl for total sample§, the

* differences between. the two groups in. expressed -

¢ job interest  and felt" Utilization of training and
talents .are significant. In all cases, the civilian
members expressed higher ‘job iriterest and utiliza-
tion’ ratings. "Intercorrelation. coefficients -among
the six variables (sce Table 3) indicate that posifive

hence higher g-rade levels thmugh nn-thg—jab A




fcﬁn31(5515ua

Pavements Maintenance
Fechriician (55170)

Appren‘ﬁce Cﬂnstructmn
Equipment QPEiath (551 3 1)

%ﬁmﬁxﬁn Equipment -
Operator (55151)

Cnnstructmn Equlprnent
T_eghm_clan (551 7])

Pavements and Consttuction

Equipment Superintendent (55191)

Total Sample
Group 001

' Mil
. Civ
Mil -

‘Clv‘

Mil
Civ

Mil

Civ

Mil

GD

1,974
2,675

2 149.60
1107.02
© 98.74

154.13
12042

69.16
12191,
109.39

0,29
036 .
545 026 -

" 0.51
10.46

1.190

139.10
96.60
95.30
9553

2.819%* :
n 12.12
' 10.239%%% |3

568

L 628 0472
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Table 2 (Céﬁfinué@

.‘_\: i»

i SPi};lilty . B8]

N

—_— E’f;‘i_ — :
B

Manths in Jab
! Al

Jyb Interest

Tralning!

Rfzation of
nd Talents

Mean  SD bt . Men 5D tdet  Men  SB et

Apprentice Pavements -+ Civ |
Maintenance Specialist (55130) Mil,
Pavements Mgiptenaji;e A
" Specialist (55150) . o M
Pavements Maiﬁ\qnance Civ
Technician (55 17@1 | © Ml
Apprentice Canstruéﬁicn Civ
Equipment Operstor (85131) - Mil
Construction Equipment® ~ Civ
Operator (55151) - Mil
. Construction Equipment " Civ
" Technician (55171) Mil

. . \
Pavements and Construction o Civ

5,

- Equipment Superintendent (55191) \\ Mil
Totd Sumple | Gl
Group 001 - Ml 2

620

85-

582

082

13)
183

.
147

437

- 819
83

17
69
60

974
675

46.94

1943

6208
3230

8710
38.89 -
i

4453
1244

98.73
2949

112.33

3046

1134
22.00
71.10

2987

7297 5.31

3399 23451 448

649 505° ./,1_i33 "

1301 3891#++36)

3245 11468* 386
82.66 6.0

5498 6213%%* 53

04,08 53
U066 48

9453 533

2968 19.263*** 4,87

9033 . - 583

4316 9.103*** 561

%3 6.19
3704 70534 6,00

8189 5.33

1.87

12

.74

092
1.50
137
149
1.26

-1.59

106
1.36

0.73

1.28
1.75

- 381
B.780% 2.57

T4
17.862#* 295

’ 40
5.400*** 424
- 457
19 346

448
5.209*** 358

527
R

098 » 1260 5.4

433
18.272*** 339

165
154 6538ees

161

166 15:953%+*
166 5.905%++
1.69 |

14 g

162 94lsH
I
159 " 3.554nee

-1.26

153 1482
166

163 “19.284%%

———— = ———

_ *Significant at .05 level of confidence,
**Significant at .01 level of confidence,
***Significant at 001 level of confidence.

i

Ty,
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Table 3: Comparison of Civilian and Military é;ﬂups'
- lntercuﬂelsnans Amnng Six Vanabies ) ,

el

. S——— e —

- . - B ‘Varable _ )
! Varlable 1 ] 4 5
_ AR - " e e
Number of tasks performed -
, Civilian ~/ Vo
. Military _ ' T
Task difficulty (ATDFUTS) ' .
Civilian 39
_Military (7R
: Job difficulty index
Civilian . .90 69
Miljtary JJ5HRE - SRR -
Months'in jsb - t
Civili .17 27 24
Military 13 Q0**#* 10**x
Job interest L _ :
Civilian - a7 24 24 - 10,
Military 20 38%* 836*** 06 ‘
Job Ut@]lzatlﬂﬂ . ‘.
.19 .29 28 19 .65
21 37 34+ 05%**  69*

***Correlations sigr

lationships exist between nearly all of the vari-
ables for both civilian and military members.
Between civilian and military. members, significant
differences in correlation coefficients are found in

~all but four of the variable pairs.

Civilian and military composite duty descrip-. "

tions. were obtained 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 descnptmns
based upon the percentage of civilian and [ﬂllltdl‘y

- 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
Construgtion Equipnient Slﬁtendeqt.

At the apprentice and specialist levels of the
Pavements Maintenance career ladder, only threc
duties are strikingly different as to the percent
members perfnrming Duties G :-:md H are 'pf:r

m;htary members, while the révus; is true for

14

smmhumly different ut .05 level of confidence.
cantly different at .01 level of confidence.
cantly different at .001 level of codfidence.

duty 0. At the 7=skill level, duties are quite similar
excépt for duties N and O where the percentage of
civilian members performing is cansnderably
higher.

Duty performance by the civilian and military
members in the Construction Equipment career

)

G

ladder is even more similar than for the Pavernents |

Maintenance area. Only one duty (duty O) has a

“difference in percent members performing in

excess of 207

At the superintendent level, however, for three
duties, the difference between civilian and military
members’ performance expeeds 20%. Duties I, N,
and O are all performed by a larger percentage of
the civilian empla by the military
members. a

1

‘The represerative 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. However, when the relative time
spent by the incumbents in the two areas are com-
pared. the separation of -the two specialties
becomes apparent.
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Table 4. Percent Members Performing in Duties by )
Pavements Maintenance Personnel ’
55130 55150 55170
) ) N=620 N=85 N=5BZ HN=1,082 N=132 N=183
Duty Title Civ Mil Civ Mil Civ Mil
A Organizing.and planning 25 20 3 40 92 92
B Directing and implementing 28 36" 38 58 92 926
C  Inspecting.and evaluating 9 11 17 ¢ 21. 81 84
D Trainirig 9. 7 16 3 23 66 78
~E Working with forms, remrds reports, / \
directives, or technical data : 26 25 350 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 5k 81 45 - 68
H  Constructing and maintaining flexlblc ) ) :
pavements . 18 65 34 74 29 59
1 Constructing and mmntammg )
- drainage systems 47 72 56 79 65 72
J  Building bunkers and revetments 17 32 24 31 22 17
K Constructing and maintaining pre-
fabricated surface mats 5 12 9 15 11 15
L  Working wnt}LExphswes 4 3 3 7 4
M Constructing and maintaining .
~ railroad tratkage 14 22 20 27 20 16
N Performing ground maintenance 94" 80 93 80 89 53 ..
O  Applying herbicides and fungicides 40 -9 41 " 15 60 17
P DOperating trucks, front end lodders, e - .
. and forklifts 58 ) 73 85 55 -y
Q  Operating industrial tractors and ‘ .
, attachments v 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 gpecialized 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 remowal functions 34 47 44 '50 41 4
X Rigging hoisting equipment 22 22 30 2§ 23 14
Y Performing missile support functions - 3 7 6 4 3
Z Dperatmg well drilling equipment I 5 '3 2 |

2

L " ‘l\A
M‘
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able 5 Pen:ent MEmbEE‘s Performing in Dutles by Constmctmn Equupment :rsonnel and Supenmendents

55131 55151 i 5517/1 ’ ‘55151 ]
_ F=€z M#147 N=a37 N=8 N=53 N=177" N=69’ N=60 ,
Duty Titie Civ Mil clv Mlli Civ MU Civ - Mil
— — _ - i - 4 — -
A Organizing and planning 9 s 4 72 83 90 100
B Directing and implementing - .29 25 52 77. 92 . 9 98
C Inspecting and evaluating 13 7 i8 64 a7 g8 * 97
D  Training 21 12 9 60 80 77 20
E  Working with forms, records, reports, ) oL
directives, or technical data ) 37 12 0 74 85 . 94 98
F  Performing laboratory and field tests 6 1 5 13 5/ 2 22
G. Constructing and maintaining rigid : )
’ pavements and‘concrete structures 34 35 45 34 27/ 36 27
H  Constructing and maintaining flexible
pavements ) 41 43 30 35 27
I  Constructing-and maintaining drainage S
systems ‘ 61 68 63 72 47
J Building bunkers and revetments 26 . 30 12 -14 5
K ° Constructing and maintaining pre- ‘
fabricated surface mats 19 23 12 10 7
L Working with explosives 3 6 3 1 5
M  Constructing and maintaining rail- o
 road trackage 7 21 3 22 12
N . Performing ground maintenance 69 647 44 54 32
O | Applying herbicides and fungicides 5 11 3 36 13
P | Operating trucks. front end loaders. ,
\ "and forklifts 91 . 72 . 65 29 © 18
Q | Operating mdustnal tmcmﬁ and ‘ .
" attachments 73 62 47 25 15
"R Operating graders - 77 64 62 25 10
S  Operating dozers and scrapers 75 {62 56 22 13
T  Operating specialized equipment 75 ™62 53 26 8
U Operating cranes and attachments 64 57 53 23 12
V  Operating miscellaneous equipment 81 64 65 25 18
W  Performing snow removal functions 52 40 47 41 25
X Rigging hoisting equipment 51 36 45 17 10
Y  Performing missile support functions 13 11 6 4 0
Z 3 2 | 0 2

{‘ Operating well drilling equipment

1
|

<
¥
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Tables 6 and 7 show the average relative time
spent on each duty (by skill level) for tlie 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 ‘dufies (N and P) stand
out as being jointly performed by both specialties.

However, the relative time spent by the pavements
maintenancg personnel far ifegds the time spent
by the construction equippient operators in the
performance of grnunds?{iinténance. The reverse -
is true for the operation of trucks, front end
loaders,-and ﬁ:rklif’tsyﬁn the difference is not so
great. : ‘

7
N

/,

Table 6 Percent Time Spent in Duties by Pavements Mmy/ tenance Perstmnel’

Duty Title

== -
55130 /85150 5¥1 70

N=§20

M=85 / N=582 N=1,082 N=132 N=183

A Drgani?ing md planning
B
C lnspegtlng and gvaluatmg
D Trining
E Working with Yorms, records, reports,
directives. or technical data
Performing laboratory and field tests

H Cunstru;tmg .md mmntammg flexible
pavements
I Constructing and maintaining dmmdge
systems
] Building bunkers and revetments
K Constructing and maintaining pre- -
fabricated surface mats,
Working with explosives
Constructing and maintaining railroad
trackage
Performing ground maintenange
Applying herbicides and fungicides
- Operating trucks, front end loaders,
~ and forklifts '
Dperatmg industrial tractors and
attachments
Operating graders
Operating dozers and scrapers
Dperat’mg specialized equiprnent

=

h-Rolr4

C)peratmg miscellaneous equipment
Performing snow removal functions.
Rigging hoisting equipment

Performing missile support functions
Dperatmg wel] drﬂhng eqmpment

N<XE<Cqdumm O

F
G CDnStrUgting and 111,1intdjnin;15 riEid T

Civ Mil /4 Civ Mii Clv Ml

1044 11.53
1323 16.79
7.15 599

5.62

1342 16.70

785 2068 - 9.

Tn
far]

I

o
“
~J
~
.

B -

2031  6.13
5.23

3865 14.50

10.78 15.24 542

.88 748

6.17 6.35

2Less than 5% time qum aomittéd,
i

12



Table 7. Percent Time Spent in Duties by Construc:tmn E{;ulpment Personnel and SupenntEndents

v e —

3

‘:N‘-<I><1€<Iﬂ:—ilmm ]

= —

55131

55151 85171 55191

H=62
Civ

S

N=147
M

N=68 N=60
civ Mil

N=53 N=177
Cly Ml

N=437, N=819
Civ , Mit

' £and plannmg
snd |mplementmg

rkmg with forms, records, reports.

¥ directives, or technical data

F ,# Performing laboratory field tests

" Constructing and maintaining rigid
pavements and concrete structures

Constructing and maintaining flexible
pavements

Constructing and mamtammg drainage
systems

Building bunkers and revetments

Constructing and maintaining pre-
fabricated surface mats

Working with explosives

Constructing and maintaining railroad
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

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

2 e

-0 Z

13.51

18.62
6.23

. 9.00
12.39

8.24

30.13

1358
20.73
11.48

18.83
25.23
13.39

6.64

7.23
8.54

7.64
16.27

" 6.85

11.86 22.63 2098

16.33_ 21.80 9.80
5.72
8.63
931 .
8.32
6.43
6.48
5.97

6.11
8.90
9.90
6.84
695
13.68
7.10

593
6.71
9.07
9.48

6.61°
6.76

6.52
7.76

8.10
641 6.77
7.32

JLC“ than 5% tlrm 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 {evel are ver’y nearly the
same for the two specialties. =

Hierarchical Grouping
The resuls of hierarchical grouping are shown
in Figure 1. Kor the purpose of comparing civilian
\ N
i
\

%

and military members, the grouping diagram has
been truncated.-.to show. only the primary job
clusters. Representative ti Z%’!es 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. The 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 prev-

J
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Tﬂbl& 8. Aierage Civilian and Mlhtaf_y Grade by Spernalty

- ——— = ——— =
; . " Average Grade e
e - T Civian ~1
/ Speciaity Titte " AFsc TGS WG WL WS, Miitary
Apprentice Pavements Maintenance .
Specialist 55130 4.0 51 -* 60 32
- Pavements Maintenance Specialist 55150 2.7 62 6.1 4.7 40
= Pavements Maintenance Technician 55170 8.3 83 59 68 58
" Apprentice Construction Equipment ¢
Operator : 55131 - 7.8 -* 29
Construction Equipment Operator 55151 - 86 6.7 7.1 4.1
) Construction Equipment Technician 55171 97 -* 78 5.8
Pavements and Construction ( _
o Eqmpment SLLEritEndent 55191 Jﬁ 05 - 102 * 73 )/

A

o superintendent personng

-

alent functions appearinggmgawg the clusters are
operating light equipment and performing grounds
maintgnance. 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 Appendjx
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
11 compares civilian and military ufilization of
this equipment by carecgAladder, with the

Within - the Pavements Maintenance area all

__ pieces of equipment, except two, are used' by a

]

significantly greater nutgber of military members

. than civilian employees. The exgeptions are the

6,000-pound forklift, which is"used equally by
both groups, and the industrial tractor, used more

extensively by the civilian emplgyees,
Construction Equipmentﬁonﬁel 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 functions—forklift operation and snow
removal,

Stacy (1973) repcrted that the airmen in the ~

Pavements Maintenance and Construction Equip-
ment Operator career fields felt that civilian

14

19

57

*Data has ?ﬂéammcd - QnLy um’ﬁx;umhml in the u:ll . E

members and senior level airmen were relied upon
more to perform the more technical tasks than
were the 3- and 5-skilllevel airmen and that
generally there was a lack of available construction
equipment. The qultable utilization of equipment
appears to have improved considerably since
Stacy's report, as reflected by the relatively high
percentages of civilian and military construction
equipment personnel using the equipment.
Scheduhng af f:mhan and rrulltafy persnnnel on

ment Dperatmn) seems tG have u‘npmved té a geat

“extent. Withip« the Pavements Maintenance area,

considerably” more airmen are using equipment
skills than are civilian employees, while within the
Construction Equipment Operator area, equip:
ment skill utilization is apprommately Equal
between the two groups. -

1969 and 1974

¢ .
%ﬂmparisml of Military Data Collected
The job inventory used -for data cbollection in

‘;} ,)‘569 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 uf' Equipmen{ items also (xcu’rred in

the JGb inventories used for data EDHEEUDI‘I 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..ltems of equipment
that were listed in both job inventories were com-



O

ERIC

Aruitoxt provided by Eic:

Wiy

Supar¥iser/UnCIC

Controller, Pavementa
snd rounds

ntrollar, Vehlcle

Pavemsants Maintsnancs
Yelpar
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Figure I. Hierarchical clust
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Tab[e 9. Average Cm,lmn and Mxhtary Grade by Job Cluster
__Average Eridl -
- 'ft;lvman B ] -

Job Cruster Titls Group G5 WG WL ws Military
Supemsur/NCDIC 182 7.7 85 68 88 . 6.2
Controller, Pavements and Grounds 070 - = -* 45 -
Controlle Vehicle 0N - 7.3 - ¥ 4.7
Pavements Maintenance Helper i 390 - 60 60 -* 3.7
P;w:ments Maintenance Specialist 394 66 -* =* 4.2
Asphalt Specialist .. - 344 7.3 - - 34
Pavements Maintenance Foreman/ " -

NCOIC 425 - 80 8.0 53
Concrete Specialist 542 - ~«® 53, - 33
Heavy Equipment Operator 415 931 B8O 9.2, 43
Special Equipment Operator 248 - 16 R 38
Front End Loader Operatc:r 199 - 84 38
Vehicle Inspector 237 - 8.7 - - 43
Grounds Maintenance Foreman 411 -+ 74 5.1 58 . 52
Airfield Clearing/Grounds ' : .

Maintenance Worker ' 558 - 6.4 5.3 40 - 4.0
Grounds Maintenance Workerf
" Industrial Tractor Operator . 589 - 55 75 5% 4.0
Laborer/Gardener 187. 5.0 42 60 54 36
Industrial Tractor Operator/ , '

Grounds Maintenance Worker 190 - 56 - = + 40
Railroad Track Repairman/ ) . i

Grounds Maintenance Worker 354 46 2.5 - 4.1
Dump Truck Driver = 048 6.4 - 36
Dozer and Grader Operator .~ 039 -~ 91 -* 4.7
Pavements Maintenance Laborer 064 37 + -* 4.7

) Airfield Sweeper 068 - 1.7 - 34
' Litter Patrol/Grounds Mainte- ’
nance Workes 021 - 58 . - 34
Truck Driver/ Ref‘use Cﬂllecmr o 649 66 -* 35
*Dgta omitted - only one incumbent in LL“
7 &
- 7y -
21
16
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Table 10. Major Functions Performed by Members of Each Job Cluster

e = = - =

465 Cluster, Title

secondary

o 182 Supezyiscrr/NCOIC

Controller, P4vements and
Grounds

Controller, Vehicle

070
072
390" Pavements Maintenance Helper
Pavements Maintenance
Specialist;
" Asphalt Specialist

3042
344

425 ' - Pavements Maintenance
- Foreman/NCOIC
542 Concrete Specialist

415 Heavy Equipment Operator

Spegial Equipment Operator _
e,

Front End Loader Operator &

Vehicle Inspector
Grounds Maintenance Foreman

Airfield Clearing/Grounds
Maintenance Worker

Grounds Maintenance Worker/
Industrial Tractor Operator

Laborer/Gardener

“Equipments

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 Maint,
Operating Light
Equipment
Operating Light
Operating Light
Equipment

Vehicle' Inspection

~ and Maintenance

Organizing and
Planning

Grourds Maintenance

Grounds Maintenance

Grounds Maintenance

Directing and
Implementing
Organizing and
Planning
Directing and
Implementing
Flexible Pavement
Maintenance

 Flexible Pavement
Maintenance
Drainage System
Maintenance
Directirg and

- Implementing
‘Flexible Pavement
Maintenance
Operating Dozers

and Scrapers’

_ Grounds Maintenance

L

Operating Dozers
and Scrapers
Equipment Inspec-
tion and Maint.

~ Divecting and

Implementing
Operating Light
- Equipment
Operating Indust-
rial Tractors
- Operating Light
*“Equipment

2

Forms Maintenance -

~ Inspecting and
~ Evaluating

Operating Light
Equipmﬂnti

. Drainage System
* Maintenance

Drainage System
Maintenance | |
Rigid Pavement and
Concrete Maint.
Inspecting and

Evaluating

Grounds Maintenance
Operating Graders

Operating Industrial
Tractors '
Operating Industrial
Tractors '
Operating Light
Equipment

Grounds Maintenance

Operating Indus‘trié
Tractors: |
Applying Herbicicfgs
and Eunga’cides‘
Drainage System \
Maintenance
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/ |
s
Table 10. (Continued) -
Jfﬁ_ﬂ_’!’im ) Tliii Primary o Slﬁ;and!rf f;ﬁlifr .
. ' | . | , ) . | . N | . :
190 ‘Industrial Tractor Operator/ Grounds Maintenance ~ Operating Indust- Operating Light
Grounds Maintenance Worker T rial Tractors . Equipment , ~
354 Railroad Track Repairman/ - Maintaining Rail- Grounds Maintenance . Operating Light
| Grounds Maintenance Worker road Trackage o | .~ Equipment
048 - Dump Truck Driver Operating Light- Grounds Majnfen_am:e Drainage System
A = _ ' Equipment Lo Maintenance
039 Dozer and Grader Operator - Operating Graders Operating Dozers ~ Operating Light
' ; : : and Scrapers Equipment
064 < Pavements Maintenance Laborer Flexible Pavement Rigid Pavement and ~ Operating Light
o Maintenance - Concrete Maint. Equipment
068 Airfield Sweeper Operating Special- -~ Grounds Maintenance  Operating Light
, S ized Equipment | ‘ " Equipment |
021~ Litter Patrol/Grounds - Grounds Maintenance  Directing and Operating Light
- Maintenance Worker ‘ | Implementing Equipment
Truck Driver/ Rg};g\se Collector Operating Miscel- Forms Maintenance  Directing and
I B - laneous Equipment [mplementing -
I higher average grade levgl ;:;liff;reﬁt_iateg Job Cluster 39417&7@:51 3:?(}7 ,7 - L



Table 11. Fercentsge of Civilian and l\hlltary Members Usmg quuprm:nt

. I— — — — — — +
—— e — — e T"*

Carear Laﬂdur

Eﬂﬂl; ru:tlun Equlnmum

Fi;l’“lﬂ]:i Maﬂ!tunansa

Equipment Civilian . Mifitary. x*  Civilian  Military x*
Airfield vacuum sweepers 17 38 157.692%%*% 52 62 | 10!821’%‘*
Asphalt distributors ‘13 42 278372*** 25 24 118 :

- Combination snow plows 26 31 - 8.024%* 40 29 20.730%** ’
Cranes, 20ton ~ 5 .9 19432%** - 43 66 83.884%**

. +Crawler tractors, D6 13 16 4.792* 59 69 16.724%*+*
Dump trucks, 5 ton 46 70 - 154.473%** 69 © 68 529 :
Forklifts, 6,000-1bs 31 32 . 692 61 52 18.423%%*
Forklifts, 15;0001bs. =~ 24 31 18.188%%* 58 53 3971*
Front end loaders 43 64 128.111%** 77 89  47.560***
Graders 16+ 32 95.815%**° 66 85 76.347%%*
Industrial tractors’ 40 - 21 118.459*** 45 43 - =755
Magnetic sweepers 17 - 31 63907*** 54 54 .005
Pneumatic rollers .13 33 144996*** . 4] 42 113
Rollover snow plows 21 34 56.740%** 37 32 3494
Snow blowgrs 26 35 28.799%** 40 34 5313*
Snow sweepers 22 32 33.016*** 36 34 1.070
Steel wheel rolless 13 © 43- 306.598*** 44  -43 097
Street sweepers 18 33 86.463%%* 53 56 1.123
Towed sweepers 24 29 9.500** 45 49 2.583
Tractor trucks 18 22 5. 337? 57 59 554

aDm,\ not nmlud; Sllerlnthdf:‘ll\ iAl 'SC 55191).

’ ***Diftere

pared and the results shown in Table 12. There has
been a significant increase in usage for most itemns

. 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 cither Pavements
Maintechance of Construction Equipment
Opergtor.

Jpb Interest ami Utilization of Training and
Talents. The-fairly high correlation of jab 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 reporied 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 sngmficantly “higher in 1974 than in
1969 (see Tables 13 and 14)

Comparison of Civilian and Military
Members Who Have from 1 mg’g Months
of Service by Specific Job Type

Since there is a considerable difference between

_ civilian and military members as to the number of

19

ficant at .05 level of contidence.
% aint at .01 level of confidence.
Ces sigr JlLaﬂ[ at 001 level of confidencc.

mtmths on the job (see Table 2), comparisons were
made between the two groups for members who
have between 1, and 48 months of service. Three
job typ§ were mmputed based on membership in
specific%hierarchical groups (see Figure'1). ‘Mem-
bers in Groups 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 members (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 worker$ time and slightly more than oge- -
fourth o he mflitary grounds workers’ time, with
a difference between the two groups of less than
four percent.

The ten most time-consuming tasks for .the -
civilian equipment operators account for only



A

e . Table 12. Percentage of Military Members- Using Equipment at Two Points in Time
) - f";.}.“;“;r IR
| . F;"mlnh Maintenancs” | Construction Equipmant
: _Equipment - 1969 Data 1974 Dsta X f! Dats. unxmt; . f_ '
Airfield vacuum sweeper <+ 21 . 38  80,109%*%* 3 kz_. 110.822¢%+
= Asphalt distributors 2 42 53] 642%%% ) } 94.63]1%#*
-+ Cranes, 20ton 2 9 47.936%** 268, *
, B Crawler tractor, D6 8 16 - 31.005%** 76.612%0%
[ Dump trucks, 5 ton .73 70 2452 33.992%%
o Front end loaders 34 . 64 223523%%x 194.348%%+
~.* Graders B | - 32 156434%%> . 384.454%%
" Industrial tractors 47 21 194.863%** 43337%%*
Magnétic sweepers 20 31 33.869%*+ - 70.643%%*
Pneumatic rollers , -~ 10 33 171.380%** " B6.418%*
Steel wheel rollers - 18 - 43 - 167.071%** 15.804%**
Street sweepers 227 33 . 39.571%** 50.878%**
- Tractor trucks 18 22 5277 52 59 (9.757%
i £ni
**Differences significant at .01 level, of confid
***Diflerences signjl'icant at .001 level of confidence, 5
Tabk' 13 Cumpaﬂscm of 1969 and 1974 M;htsry Samplés
. on Job Interest
. :,ft:—, — — —
% . 1969 Data 1974 Data
Skill . _———
- Lavel fFS;F - N, ;'Nigiﬂi ip _ H -H’“’", S,E,,,‘f“,“f,
3 55130 223 323 184 85 3.62 1.87 1655
55131 168 437 160 147 482-.149 2.571% : -
5 55150 745 361 ®.73 1,082 385 174 2904%* -
55151 603_ 468 1.66 819 4871 .59, 2. 186*
7 55170 118 541 132 183 523 '1.50 1.064
55171 o1 496 153 177 560 136 1966*
9 '55)91. 14 643 073 60 6.00 098 1542
Total 1978' 419 182 2675 448 175 S5482%**
S Nt at J)S. level E} @nﬁdznc;}i o o
= at .01 level of confidence
“‘Slgruh;éntly dl”l‘fEﬂt at 001 level of CﬂﬂﬁdEﬁEE!
v ~ -
Tabk 14. Comparison of 1969 and 1974 Military Samples
o ‘on Job Utilization =~ '
e = e ———— J:;:: 77777
1969 Data “1974 Data
skili ——————————— = ——————
v : ! Level AFSC N Maan  SD- N . Man 5D t-iast Y
.- 3 55130 223 239 137 .85 257 154 0995 -
, A 55131 168 3.05 1.51 147 346 143 2:464*
< © 5 55150 745 268 144 1082 295 145 3.922%*
- 55151 603 341 1.57 819 358 162 1.981*
7 55170 118 465 1.66 183 424 166 2.092*
55171 91 449 168 177 442 159 0335
9 55191 14 579 1.2l 60 524 1,72 1130
Total .~ 1,978 313 164 2675 339 163 5306**
: *Significantly dlﬁlrrnt at .05 level of confidence.
#=*Lipnifiantly different at 001 level of wonfidence,
20 o
ad
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Table 15, Perc:ent Time Spent on Tﬂp Ten T&ks for ’ﬁpree Job Typés by than and Mllltary Members

[ ) i = T . ) '\'ﬁggft}" B T pgrceﬂt Time ’ ’ B L F

Soos .; h Grounds Workers  Equipment Operators Pavements Werkers

T DTSK - . _ Task Titie . T} &7 min €iv Ml
- - : . “u

~ BI2  -Direct gunnery range miintenance | : L
o operations ' .02 2.50 03 02 00 ., 01

G3 Break concrete using air hammers A7 290 0 20 0 33 1.59% 181 -
G21 - Hand shovel concrete 17 T4 09 21 1.13% 1.512
G32  Mix concrete by hand 17 22 11 15 93 131
G37 . Perform operator inspections or - _ :

- maintenance of air compressors -~ o o
_ or air tools . .05 02" 210 13 <1037 847
- G55 . Set up air compressors and ’ \

: " pneumatic tools + .05 207 4 20 1330 - 1.55°
fz “ Apply bituminous materials by. h:md .01 . 06 07 - 18 57 1272 -

"H 3 Compact asphalt by hand .05 07 .16 20 130" - 130%
H 8  Cut or remove asphalt from areas 05 11 29 226 1.48* 150

" I 2 Dig ditches by hand 58 - .70 21 A5 1.22¢ 1.24%
N11 Chop vegetation from joints or - A . L _
, cracks in pavements 2208 133 15 15 57 - 54

‘N20  Cut weeds 440" 415" 32 417 82 70
N23%  Edge grassy areas by hand : 2.64% 1.97% 15 13 36 29

“N4g Mow grass with hand mowers or ‘

' self-propelled mowers - S 4410 3.86% 25 33 .54 42
N49: * Mow grass with' towed mowers 3.16" - 2.26" 39 . 35 30 32
N53 Perform operatoranspections or & : ' R

maintenance on mowers 323 1.38 . .26 19 .26 23
NS5 Perform shop maintenance on mowers 1.67" . 1.14 15 A1 025 15
N60  Police grounds for litter - 351 4307 32 77 A3 81
N64 - Remove trees or shrubs by hand 1.894 1.95% 22 17 38 28
N80 . Trim trees or shrubs 3.19*  .2.53¢ . .20 1339, .33
%P3 Backfill excavations with frant ' T ot
S end loaders s A5 14 798 - 95 38 22
] _ P10 Drive front end loaders to or from C ) :
'- work areas ‘ @8 123 90 1.27% 45 44
* PI12-  Dump materials from dump trucks 85 1.31 961 1.75¢ 1.05* %138
P15 Haul materials with dump trucks 1.03 ] .49 1.00* -~ 1.79* 1.13% 142°
P17 Level areas by ba;kdragg;ng front L -
end loaders .18 22 81 7 7.1.,08% 42 26
~BL9  Load materials using frontend - . _
S loaders with multipurpose buckets de . 24 b5 99" 32 26
- P20 . Load matgrials with front end o R .
‘ loaders .. .28 40 1.01% 1.53* . .58 - 50-
P23 Move materials with front' end : : , . '
. loaders : 29 1.81 924 1338 -1 36
. P24 Perform operator inspections or - o
' maintenance on dump trucks 97 1sst Lot 1t 110t 119
- P25 Perform operator inspections or » : B
- maintenance on front end loaders .33 . .36 1.02¢ 1.50* A5 38 7
# P32 Spread materials from dump trucks 46 60  80* 1. 14“ 77 90 v
Tntal Pcn:ent Tlﬁ]L - 3669 3881 13, 7” 19 81 Zzi(ﬁ 2372 &

a
lﬂdl(:ﬂLS fop ten u\ks for Ldl.h proup.
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than for the grougds workers

. di 1ce in time spent between the twn grcmps
efla; thyan two percent. ' -

Tabl&ilé cnmpares the mvﬂml anﬂ mlhtary

- p

' mks ;peffermed pb dlfﬁ«;ulty
training and talents; -and job inté rest

gnﬁcam

1differences were faund between civilian and

warker §nd paveme w«;rker JGb types, unly ]c»b
utilization and job interest were ‘\mgmﬁcam]y
*different for the two groups. .

An analysis of variance test was computed for:
the civilian and military members across job types
ithin each. of thée four variables. Sigmificant dif-
nces were found Fnr both gmups in all four

—

$pénit on thztnpm-n o
and rflitary pavements workers arg
the

Construétion Equipment Operators, with a

_ Jdb types'were farmed thmugh thie process, of
* erarchical -grouping of individuals, with highly
similar . work patterns, significant differences

aumber of 13 sks performed and job difficulty.’but, _
", not necessarly in, job utilization and-job interest.
' Tal;le 17 ﬂmws the summary of t-values obtained -

" for both.c Llian and milnary dyads. The smll, -

utllnzatmn ‘Ad ]ob mterest,‘wltde the__ nﬁn&ry’
. equipment - operstaﬁ vs. ‘pavements. worker pair
| were, ot. significantly- different in number of tasks.

perhrmed

tﬁg (1973) repnned that '51% of the ﬁrst
term airmen (1—48 months service) indicated that
they were poorly utilized, while 49% of the airmen
consideredghemselves 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 (“rmt
" at 4ll” and “very little”) were established as indi:-
cating poorly utilized alrmen while scale ratings 3

g

<

Table 16. Means, Standard Ewat@ns‘ and t-tests for Civilian and Mlhtary Group
Members’ PErfufmsnce in Fnur Vanables by Job Type :

—

o @ Variables _ —
T Number of Tasks , Job Utilization a!
_ Performed ~ ___deb Difficuity Tralnlng and Talents , .lablmlﬂst
Jab Typl:nﬂ Grnup N  Mean  SD  thest Mean- SD tdest Mean  SD  t-test §n Ma;t
Grounds Workers :
" Civilian, 3IB 5562 4669 119 A7 4.7 027 351 "1.68 7.60° _4.83 148 10.97"
Military 124 4990 4192 8.45 3.86 234 128 - 3.02 185 .
i . Equipment Operators I RN . . .
Civilian 75 15719 9217 685% 1686 408 576* 43% 170 5017 547 120 4517
Military T 64B . 10101 6478 1198 4.0 341 1.52 459 164
Pavemenis Workers { Y ’ . <.
Civilian 57 MO 5203 1.48 1287 401 1.64 360 123 4i' 509 117 614
M.m,;ry 464 97.14 6284 11.87 438 < 281 1.36 lﬁﬁ 171
‘l‘ilg.nlhg.mlly dlI!Lant at ()(H ILVLlut-umhdLnu - -
- = 3
: 22 -y

would be expected between job types in the .

for pairs"f'ieans tested. Results were as expected .




13 gaen o

47

1565%% . '5.50¢

filita 1349** - R.29*

Job utilization of - 3

. training and talents v : -
v Civilian - - 4.02%* . -038 . - 2.62* .
- Military . B29** 3.91** 6.82%*

" Job Interest - S . R
Civitiam 3.67%* Lo 133 207 ;
Mllitary o . 9.49** S 373 . 9{)7'“‘

‘Sigmﬁantly different at .01 level ;fiﬁ;ﬂf:idenf:é et ,Ti T» _ o T

i “ngﬁc‘:antly different at DDI level of confidence.

ﬂ'gaujl 7 (“falrly well“ to perfecﬂy“) were
considered af indication of well utilized airmen.
(See Appendix E for Stacy’s tabular data.) .

JIdentical definitions of poorly and well utilized *
rating were ‘used in - this study for civilians and
girmeri with 1 to 48 months of service. Currently,

"+ 56%.0f 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, only 26% of the current

civilian ‘'members’ report being poorly utilized,

'whﬂei 74% indicate that they are well utilized.

Nevertheless, if job. satisfaction is inferred from
reports of felt utilization, then the ij satisfaction
of the first-term airman has shown a modest

" “Iincrease sirice 1969 (sea Table 16 and Appendlx

0).
Table 18 shows the means, standard denamns

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 civiliin and military -members in *

both utilization groups for all three variables.
Military, members of both utilization categories

appear to performi more tasks of greater difficulty -

‘than do the civilian employees, allhnugh the
civilian 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 - duritg the first four'years. As noted

. by utilization groups. ‘A review of the composite

arlier (see Table, 2), no significant-differerice was -

found between ‘civilian and mﬂltary members for
total samples.

Table 19 shows that the rmhtary pmnnnel in
the poorly utilized and well utilized groups $pend
sngmﬁcantly less time than do the Civilian members
in pefﬁ:rfmng grounds maintenance tasks, X =
26.36, df = 1, p <001 for the poorly uuhzed

'gmupﬁndx *‘2131 df =1, p <001 for the

well utilized group. No difference exists betweeh
the civilian members by utilization.groups, nor is
there adifference between the military mémbers

task descriptions 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- “maintenance)”
tasks; while for the military personnel of the $ame
group, only two of the top ten tasks were duty N

tasks. For_the civilian members of the well utilized

group, niné out of the ten tasks were duty N tasks,
while for the military members of the same group,
only one.of the ten4asks was & duty N task. Signif-

- jcant differences were also™ found between ‘the"

civilian and military members by utilization. gmup

v

R

. in the-percent-of members performing dufy N. For’ "

20. Although no statistical tests were computey

the civilian 4nd military pair of the poorly utilized |
growp, X* = 11.49, df =1, p < .001 and Tor the;
same pair of well wtilized group, X* =6.87,df = 5
p < .01. No differences are apparent, however,
between. civilian or nuhtary groups by utilization
Eategofy .

nance) for the three ]t:lb types are shown in Ta'

.

J
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56.59 61.41
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’ . " i) 'Simiﬁcanﬂy different at Ds level nfcnnﬁ:lenc:.
< **8ipnificantly different at .01 level of confidence.
“'Siguﬁmtly ﬂlffmmt at .00] level of conficence, .
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tI T&bze 19. Comparison of Poorly and Well Utilized Ci¥ilian and
IEY M:mbeﬁ on Du!y N Perfurmh'lg Gmnnd; Maintmme o

7' HlmﬂT&ﬂﬁﬂlﬁl

-

Punﬂy Utlhzed -t
. Civilian

Military
- Well Utilized

Civilian

145
662

412

, 854

94,48
71.95

i

91.26
77.87

T[_[ﬁi Spl,n! -

s 49‘$ . ‘ ‘. oo

1518 - o e

13740, A
970 . o

.

- . Table 20. Comparison of Three Job Types on Duty N - Peﬂ'nmlmg
Gmund Munt:m . . .

Jab Tgpi inﬂ Graup

ﬁmm :

Grﬂunds Workers
Civilian
Military

o . . i’,,,Eqmpment Operators *

~ . - Civilian
ST Military

Pavemenfs Wnrkers

Civilian
‘ M.lhtaly ;

318
124

75

648

57 -

97.58

L5948 T
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time.in the duty than do the civilian members_ It is
:pﬂt:_pﬂaﬁhle to_compate ‘data in Tables 19 and 20
" 'with the data contained
gince o
- in the 1969 version of the j

2 tasks uinder duty N.
. Data; are- pmdgd i

. purpose of reference.

of-no difference between civilian

tary members by utilization groups in the

is maintenance tagks are assigned impac-
tially to Both civilian and miitary membéers-re-
gardless of how well the members may pEﬁ:ewe

they we bemg utillzed on the job. —_
: _ g

IV, SUMMARY AND coﬂausﬁi

'This study analyzed duty perforguance of

--civilian - and - military members of the Pavements
Maintenance and Constfuction Equipment Oper-
ator Career Ladders as well as the Pavements and
Construction Equipment Superintendent to assist
Civil Engineering in defining utilization pattems of
the two groups.

When' considering the total group dats, no sig-

nificant difference is. found between the civilian
- and military members as to number of tasks per-

B formed."Howevagr, average task difficulty and job

difficulty- show higher quantitative levels for the ,

military members than for Civil setvice employees.
The ratios indicating significant differences be-
tween means for these factors are significant
beyond the .01 level of confidence.

~ 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 found 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 sighif-
icantly more difficult jobs, but this is probably a
function of the greater number of tasks
performed.

As expected, significant dlffﬂrencés are found
for Al 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.

;

than tlmr c;:mmt:ériitarl:si with no m@iﬁcant dif-
ferences between the two groups for the Constric- . -
tign Equipment Tech'mmns snd Pavements and . . -
"“Construction Equipment ., Superintenidents. The
civilian members also indicate significantly higher -
-average job utilization, with one exception. No

nﬂﬁtary'msmbem in all thme jq!: type-s spsnd lrsss_‘ _

 Table C1 (Appéndix CJ,
nine. tagks were included under duty N -
inventory, while the -

ndix C only for the

of duty N tasks seems to indicate - .

“In a]ltbut two AFSCs th

significairt différence’ hfnmam the ‘two

* groups at the superintendent level.

Gg:nemlly, the duty performance - nf the two . .
groups is quite simjlar within specialties. However, -

duties Gand H (cnrlstmctmg and maintaining rigid

and flexible pavement and concrete structures) are
performed by a considerably larger percentago-of .

military members than civilian employees within
the Pavements Maintenance career ladder.

Applying herbicides and fungicides (duty 0)

appears to be primarily a civilian employee fune-
tion -rather than a military function, both in the

" Pavements Maintenance and Cunstructmn

Eqmpmem Operator career ladders.

- Peicentages of time spent by the two groups un'
duties are quite -similar, agaih with some dif-

. ferences noted. A considerably greater amount of

time 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 D

(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, frontend loaders, and forklifts), but .a -

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

Within the. Pavements 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 ..

resulnng increase in _ij interest and felt utlli?stmn

s (\1




- .. additionally perform directing, i

“equipment - opera )
- -were compared, . Compaﬂmm were ﬂso made
=mmmmmbmmwm

defined = puﬂly utﬂ;z;d m&' wen‘ ‘utilized: -

. employess. -

+ v The- top- En tuhisetﬁ:mﬂ hy tha ﬁvilnn
gmund; maintenance workers include only ground
maintenance tasks such as cutting weeds;"mowing
* grass, etc., whergas, the mﬂi ary members
pecting, and
* “hsuling tasks. ‘This scems to indicate that some
improvement has been made ih Yhe utilization of

first-term airmen in performihg tasks other than.

grounds”  maintenancé. The time spent. by the
equipment operators and pavements maintenance
civilian and military personnel on the top ten tasks
produces ‘a highly similar listing of tasks for each
group, with tmly minor ymanuns

. ' The average numbers of tasks perﬁ:r[ned by
,,cmlim and military members withjn the grounds

mund: wnrkﬂs : S
A-considerable- diffm;gn&e exi:u__hetwm d!!ﬂ, .

. ‘maintenance- and pavements maintenance job

types are quite similar, However, the .civilian
.members of the equipment operator group
perform significantly more tasks than the military
members. This difference in average number of
dasks performed may indicate a lack of oppor-
» tunity for the first-term airmen to operate equip-
ment, but probably is more indicative of-broader
task recognition on the part of the highly skilled
. civilian 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 dif-

“ians-arid airmen as to reports R
parcsntnftheajmsnrepartbamgwm .
_while 74% of :the civilian employees report. being_

‘well ‘utilized. Compared fo 1969 data (s -

Appendix C), there hss been an improvement in_
the percentage of military’ personnel reporting

being well utilized (an increage of 5%). In the .
poorly utilized and well utilized dichotomy, the -

‘military members performod--significantly more
tasks than the civilian employees, but militasy
~members réported their jobs significantly less
interesting in both utilization. cmgnnes than did
the civilian members. . : - ‘

Considerable unprcwement appears. to have

" taken place in the utilization of first-term airmen .. -

in groufyds maintenance (duty N). In 1969, 19% of .
‘the first-term sample clustered into the grounds -
workergob type (see Appendix C). Howeverin the
current. study, only 10% of.-the first- tﬁﬁﬂemﬂ’nsn .

appeared in this grouping.

The problems identified by Stacy (1973)

appear to have diminished considerably, 2 "

evidenced by the reduction in utilization of airmen
in‘grounds maintenance tasks, and in the more -
equitsble utilization of equipment items by civil-
Jdan and military personnel: This determination of
improved airmen utilization' was an. uﬂpoﬁant |
* abjective of this study and the reruits of the im-
provement, probably brought about through the

. efforts of civil engineering managers, is reflected in

highly satisfactory retention rates of military :
members in the Pavements Maintenance and
Qonstruction Equipment Operafor career ladders.
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. APPENDIX C: PAVEMENTS MAINTENANCE AND CONSTRUCTION EQUIPMENT

OPERATOR DATA COLLECTED IN 1969 — FIRST-TERM ‘AIRMEN

. Collected in 969 — First Term Airmen

., ° TableCl, Favéments Maintenance and Construction Equipment Operator Data

Percent Members

Group ) M Performing

Percent
Tlma 5punt

" Comparison of Poorly and Well Utilized Groups
on Duty N<Maintaining Veetated Areas’

Poorty Utilized - Wo7 774 21.1
~ Well Utilized 390 738 10,1
e Eraup a ) N ~ Mean. 5::
Average Number of Tasks Performed by the ,

. ‘Poorly and Well Utilized Groups = - , /
Poorly Utilized - 407 v 36.02 26.84
Well Utilized o ' 390 51.54 3207

- F;I'E;ﬂtﬂh;‘!mbﬂl’! F!rﬁgﬂ:t
Group Z N - f‘!{fnrmlng . :I'IT §§Eﬂt
e Cnmpaﬁsun of Three Job Types on Duty I
. : NsMamtammg Vegetated Areas
Grourids Workers 125 99.2 42.1
Equipment Operators 282 76 6 7.7
Pavements Workers - 243 _ 87.2 ) - 10.8
Group N - j\ﬂaaL s? o
Average Number of Taﬂ{s Performed
; “for Three Job Types ,
Grounds Workers : - 125 6459 3443

"Equipment Operators 282 168.50 64.61

Pavements Workets 243 ©= 189.02 65.59
Average Job Difficulty Composite -
. for Three Job Types
~ Grounds Workers 125 - 794 218
Equipment Operators 82 ¢ 1395 < 3.14
Pavements Workers 243 : 16.03 - 393
- Average Felt Utili2ation of Talents and’ "
e Training for Three Job Types
Grounds Workers coner 198 1.01,
Equipment Operators 276 . 331 ¢ 1.50
Pavements Workers ' 241 2.78 £33 -
)
- -
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