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CONSTRUCTION OF EXPERIMENTAL INTEREST MEASURES
FOR ENLISTED CLASSIF ICATION

One of the objectives of the New Classification Techniques Task is
to explore new test content which will increase the effectiveness of
classification and assignment in the Army. In pursuit of’ this objective,
possible new cognitive information tests have been examined along with
new noncognitive tests.

Effort in this direction has included research on occupational
interest measures . In the endeavor to meet the need for a measure of
mechanical interest, the Army Job Activities Questionnaire (AJAQ -M) has
been constructed . The item pool was developed to reflect such factors
as expressed interests , experiences, and job preferences that may be
pre~iictive of success in training and job performance in construction
crafts MOS. The questionnaire was designed to supplement information
tects such as the experimental Tool and Trade Knowledge Tests.

The present publication describes the selection of cluster keys based
on an internal analysis of the interrelationships among items and sections
of the AJAQ-M , It was hoped that these keys would provide greater under-
stand ing of the dimensions of personality expressed through preferences
for job activities of various kinds and 1or job requirements associated
with construction crafts MOS~~~~

PROCEDURES

SAt~~LE

A sample of 612 enlisted men in reception processing at Fort Leonard
Wood and Fort Dix was administered the questionnaire in the fall of 1961.

ARMY JOB ACTIV ITIES QUESTIONNA fl~E, AJAQ-M (PT I~o9o)

Activities-Interest Scale, Section I. This section consists of 100
four-choice items, each of which descr ibes an activity spec if ic to a
related set of jobs in construction crafts MOS. For each of the 100 items,
the examinee was required to ir’~~cate one of the following~ 

_ _ _

~:?: C. .. .c .
A) It is the kind of activity I like in a job. ~~
B) It is O.K. as part of the job. i- ‘ .:

C )  I don ’t like this kind of activity, but am .T.~ ~~~ . . ‘~~~ -~willing to do it on a job.
D) I wouldn ’t take a job with this kind of : - -  

-

activity in it. -  

______________________________________________________________________



item responses were treated as äichotoin~es, the spilt being made at the
alternative which gave a ‘ p” value closest to 50.

Job Requirements, Section 1, This section c onsists of 50 two-choice
items, each of which contains alternative requir~rnents applicable across
enlisted MOS jobs ~ent~ra1ly For each item , the ~x~mir~ e was required to
indicate whether he preferred requirement A or requirement B..

Job Interest Checklist , Section ill, (Occupationa.i. Preferences). For
each of 11 jobs ~Csrpenter, Rough, Carpenter, Finish; Mason~ Heavy Construc-
tion Spec iaii~.t . Heavy Construction Machine Operator ; Plumber, Refrigeration
Specialist; House Electrician , Lineman ., Heating and V~r~tilating Specialist,
Water Supply Specialist), a brief description of the duties and the equip-
ment used is given . The examinee was to indicate whether or not the assign-
ment would be acceptabir to him , assuming he would be given the necessary
training .

Section IV (Pre-Service Mechanical Experience). For each of 18 m€ ch-
anica l. activities , the examinee marks Yes or No as to whether he has ever
performed the activity. Each of these activities pertains to o~e of the
particular jobs in the checklist of Section III.

METHOD OF ANALYS iS

Phi co~fficients were computed among the 100 items in Section I ,
Activities-lnt~rest Scale, and the 50 items in Section II, Job Require-
xnents In addition , phi coefficients were computed between the items
in the Activities-interest Scale, the Job Requirements Section, Expressed
Job Preferences (Section [ I Tt) ,  and the pre-service experiences (Section iv),

As a means of identifying sets of items whict would measure psycho.
logical characteristics , the intercorrelation matrices for the Activities-
interest Scale and for Job Requirements were examined separately and pairs
of items having the highest phi coefficients were selected as key pairs.
Items which correlated at least .25 with both members of a pair of key
items were Identified . These items, together with the key pair of items,
formed the nucleus of a particular cluster. The content of the items in
a cluster determined the designation given to that cluster. Other items
in the section were then examined to identify those which on the basis
of similar content might be included in a cluster. An intercorrelation
matrix of all the items in each cluster was then prepared . In order to
ascertain the extent to which a single common factor could account for
the intercorrelation of items within a cluster, the Wherry “clean-up”
xneth-d was applied , that is,success ive est imates of the factor loadings
were made for the items In a cluster for purposes of minimizing the
magnitude of the residuals remaining after a single factor was extracted .

Corroborative .cpport for the clusters established as a result of
the procedures outliued above was sought from the examination of the cor-
relation coefficients of the items in the Activities-Interest Scale and
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Job Requirements Section with Expressed Job Preferences . This examination
determined which of the preferred act1viti~~ and/or job re~ u.irenients
were most closely associated with any of the xpressec job preferences.
Judgments were made as to wnether there was logic to the reLationships
found . Another step was to ascertain whether the items frDm the Activi-
ties-Interest Scale and ~cc Requirements Section which were most closely
related to each of- the expressed job preferences were parts of the same
item cluster.

RESULTS

IDENT IFICATION OF CLUSTERS

The clusters formed by buiiding up from nighly lntercorrEiated key
items in each ~e :t1 :n 01 the AJAQ-.M ar-~ ia~otified be ..c~ ~ j  :.amt and number
of items .

?luster No. rtems

Section 1

Power 59
Danger 18
Hi gh -l eve l Technical
Discomf ort 9

Section II

Mecha nical  Blue _Collar vs
Technical White-Collar 17

“Power” is described as the exertion of physical force on material,
either directly or through use of equipment.

The “Danger” cluster includes job activities or the use of materials
which involve appreciable risk to life or limb .

The “High -level Technical” cluster consists of job activities which
require the achievement of high-level technical knowledge and/or skills.

The “Discomfort” cluster consists of distasteful job activities,
activities which take place under unpleasant working conditions, or pains-
taking or monotonous activity of prolonged duration,

The “Mechanical Blue -Collar- vs Technical White-Collar” cluster refers
to a preference for jobs requiring physical activity, working on pract ical
problems, or using heavy machinery arid wearing work clothes over jobs
requiring mental activity, working c’~ th~cr’~ticai problems, i.sing arithmetic ,
wearing a white shirt, and the like.

- 3 -
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All clusters are list ’~i u s  the Appendix -. After extraction of- the first
factor loadings from the interc- rrelation matrix of a given cluster, resi-
dual matrices were computed !‘rs’- r listribut ion of residuals f~ r each cluster
in presented in Table 1.

The bulk of tne residua ..s shown in the table are of low magnitude--80
percent fall between - 10 and + 09 and 9~ percent between -.13 and ~~~~
It would seem that a single factor would t~ a large extent account for the
intercorreiat1or~ of items within any one cluster. The number of residuals
in the 10 to .20 range, however , suggested the presence of some other
group fac t.:rs of minor magnit~~e- r4c’st of these intermediate residuals
were found in the .Larg -~ “Power” cluster .

‘Iab.e 1

DISTRIB~JTION OF R&SThUALS IN EACH CLWT~~

______________ 
Clusters 

____

Mechanical Blue-Collar
Range of aigh -Levei vs
Residuals Power Danger Tecnnical Discomfort Technical White Collar

.35 to .59 1 0 0 0 0

.SO to -~~~~~ 0 0 0 0
27 to 29 L 5 0 0 0
.2O to .24 5 1 0 0 1
l5 to .19 20 £ 0 0 6
lO to ~L L~5 9 2
.05 to .09 95 29 6 29
.00 to .O~ i66 32 17 13 27

- .05 to - . 181 L~O 26 15 23
- 10 to - .06 l~2 25 2I~ 2 28
-.l5 to - .ll 69 9 10 0 8
-.2O to -.16 15 1 3 0 0

Total number
of Residuals 741. 153 91 136

Accordingly, the factoring of the Power cluster was continued. Four
group factors were extracted by the Wherry “clean-up” method , and some
adjustments were made in the loadings on the general factor which had
been extracted first. The residual matrix, after extraction of all five
factors, showed only one loading above .20, only 4 iriadings in the ~ ..15
to 20 range, and a total of only 50 loadings beyond ± .lO (as compared to
nearly 150 loadings of that magnitude after extraction of the first factor),-
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_ _ _

Inspection ~f items ~c.a.uin€ on ~~~ :1 tne fc- .~r group factors revesied
the following c-:.nte~t ~) heavy constr~A cti on ‘.‘ r~ (8 t t~~ne , (2)  instal-
lation and repair ~lO 1ten.~ J ,  ( ?  operat ing h.-avy cori~’tr uct..~n machines
i 6  items ), and ~ .; uSC -.f ~~rp~ rJter t ’~~ i~ i 1~ items~ . T~eth~ item sets
are presented in TaL- A -I 1 tbe Appendix.

Cluster anaiy5 ib was applied aiso tc Sections 111 ~Job Preferences)
and fl~ P r - -service exper ience) The r&s,.A.~ts , shown in Tables A-6 and A-7,
indicated three ident~f iab1e -: usters in each section.. Moreover, the
ciusters appeared ~Li -~e similar , as shown ~~~~

Cluster -~b_Pre fe ren ces  Mechanical Experience

1, Manual Constr...:t~ :r: ~~~~~ C~rpenter , r- - -.~grj carpentry (~ items)

~v1ason masonry ~~~ . i tem)

2. Heavy Co r s~~ructi~ n deavy C .nstruction Sprc building construction

~3 items)

~.,nstr.~cti~n E1achine ~)p construction macnine
cperation (1 item)

I ioeman

~~ . Ins .al~ati :-r & ‘
~~~~i r . t ers a -s . : - !~~a1~1~~ & V-nt:iating p.a.Umbi.ng ),2 items)

Spec

P’umber telephone instal-
lation (1 item)

Ref r igerat ~ r~ Spec heating-ventilating
~L item

)

Electric ian

Except for the ambiguous position of Lineman, related to both the heavy
construction activitIes and electrical installation, the factor structures
of the two sections are parafleL

RELATION OF SPECIFIC PREFERET~CES AND ~~~~~ rEN. E TO SJB PREF E~ ENCES

Specific Activi ty Preferences ~~ ction :r). The next step was to analyze
the relation of specific preferences and experience to the expressed job
preferences in Section III. First , the relation of the 100 specific activity
preferences was examined.

- 5 -
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The se relati r.s were exs~riried in ~h~- to ..w~ rig way F i r st , the
relation of individual items in ‘:‘. i n  ~:flvidual ~oh preferences
in .;ection ri was noted . This took the form compiling a lIst of
speci:ic activity preferences ~~~~~~~~~~ 20 • .r higner with each j:t pre-
ference. For all but 2 cf the i~ job preferences , there w~ r~ 27 to 35 such
items for each job pref erence Ony Car~.- ’~-r ,.er , r in as h (~ items ) and Water
Supply Specialist (5 ~tenis tailed to yieid such a List

Second , the lists were br~~ker~ dr.’~~ accc-rd~ r~ t o the n umber of
items In each cluster cat~g.,ry, inc luding t~~ secondary factor groups
within the Power cluster. Table 2 srec~’nts the breakdown . It as clear
tha t the two Heavy Constructich jobs r-h-~~ bigb correla t~ -1r s With most of
the Danger items and Power items other ~r.ari the ir~ctai1a ’.r r.-Pepair sub -
c lu s t e r , while  the four Installa.aon ani ~ur i : r  jc b s  corr~ lated with most
Installation-Repair- item’a cf tne Power c.. us~ er , as. . ( excer , c fcc Fi umber)
..itb most items ot the c:~r ~c-al ~~.xste r

Finally, both jobs and ac t i v ity  cr o:erer .ces  w eie  ~r .-~ jeu ar~ :l~~~~rr

~‘cwer section of abl e  2 ) .  The results show the Manua l .~ iai1s cor re l a t in g
~ l t r~ most of the activity items except f e ch n i c a l , the ih~~vy lcn i s t r uc t. ion
jobs correlating with the Danger items and wi th  the Power it ems except
Installation -Repair, and the insta llation and Renair lobs correlating rna i r.~~v
with Installation -Repair items and Techn a~ai item ’~

Ta surursarize, it appears tha t the  s p er I f i ~ ac t lv ]t y  preferences relate
to ~xrresseri job preferen-:es i t  terms of a few braa~ fa:tc-r s and s rn .~ minor
.:;ccc-afacs The relationships rioted axe rooghlv depicted in Figure

Job Conditions ‘ Section Ii ) .  A~~iysis of the correlation -
~~~ creferr~d

jab cortditcoris to spec ii xc job I. r i f e rer~~es ~ ieAi.e d a rnc.cierat.~- 1, ~~~~~ - i c i  in&d
single cluster structure Correlatia;; :efficients of jab conditions wath
job preferences were ger..eraily lc4er tr~ar those of spec i f i c  ac tiv it iee
Of th e 50 items , only 22 snowed one or more coefficients of .20 with job
preferences . These were largely confined to four j obs : Carpenter, rough
(10), Heavy Construction Specialist ( 17), Construction Machine operator (19),
and Water Supply Specialist (13). From this result, it is clear that the
overlap of Items was extensive: the 19 items correlated with Construction
Machine Operator comprised all the Carpenter and Water Supply items and all
but 3 of the Heavy Construction Specialist items. The item correlations with
Water Supply Specialist were in the opposite direction from the other cor-
relat ions , however.

When the Blue Collar-White Collar cluster was compared with the sets of
22 items noted above, every one of the 17 Items in the cluster was found
among the 22. Thus, it is clear that a s ingle factor subs umes virtually all
the relat ionsh ips found between preferred job conditions and expressed job
preferences .

- 6 -  
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Table 2

RELATION OF SPECIFIC ACTIVITY PREFERENCES (SECTION I)
TO EXPRESSED JOB PREFERENCES (SEcTIoN iii)

a
T ~~. 

Power Cluster Other Clusters

Items (11) (8) (6)  (10) (14) (18) (114) (29)
Job Preference Scale r=.20+ Gen MC CM IR CT Danger Tech Other

Carpenter 32 6 8 6 3 14 1 0 14

Mason 32 7 7 1 4  7 1 4  1 0 5

Heavy Const Spec 29 5 2 6 1 0 11 0 14

Const Machine Op 33 9 14 6 1 3 6 0 14

Lineman 214 3 0 2 6 0 II 0 2

Plumber 28 5 14 1 8 3 0 1 6

Refrigeration Spec 29 19 0 0 9 1 0 10 5

Electrican 27 14 0 0 10 1 14 6 2

Heat & Vent 11 Spec 29 7 2 1 9 1 0 14 5

Water Supply Spec 5 0 0 0 0 1 0 3 1

Total
Items

Job Cluster r= .15+ Gen MC CM IR CT Danger Tech Other

Manual Skills 51 10 8 6 8 14 14 0 ii

Heavy Construction 146 8 5 6 2 3 15 0 7

Instaflation & Maint 141k 7 3 1 10 3 14. 9 7

a,,Discomfort tt cluster was grouped with “other ” because only 1 out of the 9 items
showed any correlations of .20 or higher.

_ _  I _ _ _ _
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Mechanical Experience (Section IV). Of the 18 items in Section IV,
15 showed at least one correlation coefficient of .20 or higher with job
preferences . The Man ual Skills and Heavy Construction jobs showed the
highest number of correlated items ; Heavy Constru~ition Specialist (8) ,
Construction Machine Operator (6) ,  Carpenter (14), and Mason (3) .  When
the job preferences were grouped and the mechanical experience clusters
applied , a clear set of relationships emergeth

Average Item Correlation of .15+
Mechanical Experience

Manual Heavy Installation -
Job Preferences Total Skills (5 ) Const ( 14) Maint (14)

Carpenter-Mason 7 5 0 2

Hvy Tor.st-C~-nc t Mach Op 3 4 1

Plumber-Ref r Sp -I{eat & Vent Sp 0 0 3

Electrican-Lineman 14 1 0 3

8One item not in a major cluster but with small loadings on the Manual Skills
and Installation-Maintenance clusters was found correlated with these jobs.

When average correlations of all items in each cluster with job preference
croups were examined, a more precise picture was revealed :

Mechanical Experience
Job Preferences Manual Skill s Hvy Const Instl-Maint Other

Carpenter-Mason .25 .07 .10 .02

Hvy Const-Const Mach Op .17 .214 .13 .014

Plumber-Ref r Sp-Heat & Vent Sp .09 .00 .i6 .07

Electrican-Lineman .10 .05 .19 .08

SUMMARY AND CONCLUSIONS

Based on a sample of 612 enlisted men on entry into Service, the inter-
correlations of a set of 179 items of the Army Job Activities Questionnaire-
Mechanical (AJAQ.-M ) were ana1y~ed to yield understanding of the structure of
expressed mechanical interests. The questionnaire included four types of
items measuring degree of preference for particular mechanical job activities
(Section I), preference choice between pairs of job conditions (Section II),

- 9 -
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~e~zree of preference :;r nasi~ n.rrier.t to oe~’ratea jobs L,e txon ill), and
rice-se rvice experience ir  rr,~~~an : a~ actavaties oect~~~r. P~) The matrix

-r ’ correlations w i t b ~ n each ~~‘t i o n yi.~~:- -t a ~~~w broad clusters comprising
n.-~ t atem c in the sec t a -on . Tner~ the a .ern~ a. -/i c lu s t e r s  f rom each se t t lo n
w e r e  correlated wi th  t r e  expressed job pr~ f~ re r.c~~s cx ~~rC t 1 D f l  Ill to iridi-
cat~ wha t fac to rs appeared to ~r~de r j a c -  s-s b expressed ~ob p ref e r e n ce s .

The r e s ul t s  su ~~ t~-at tha t pre feren - :es  for  t re jobs and a ct i v it a c t .
~u a e i , which wP rt-  an ‘.r ;€- c o t - s t r u c t a o n  ar.d r~~ at~ d ~~e ct r i c a ~ and .~tx~ 1ties

areas , c-c be broadly gr:uped intc categorIes of manual construction
s~ il~ s, heavy construction ancluding rigging and construction machine
operation), installation and ~~intenanc-e of utility equip~xent , and pcss:btv
e l e c t r a c a l  c o n s t r u c t :~ n Th~; r e 1 a t i~ as among I t em s  of - ~ given typ~ or
c ec t i o n  and tr .e r e l a ti cr  ~~~~~~ s uch items and expre~ se~ job preferences
w e r .~ i s r~~eiy a c c o un t e d  t a r  t ’~ ~~~~~~ uode r ly ing  categories It may be cci~-
c .~~.ae t  t r iat , ~ i t t a i r  ~r~ a . -~a a - -d , : f : ~~~t 1, -~ d a r e c t  c r ~~r.~~t at
expressed job interests ~~y be n~~d.e by samplio~. -of such categcries . A ~.ater
rep ;-rt ~~~~~ cover the p -c~~t ave v& uC of suc h mea sured irc z .erests fo r  ac t u a l
p ey fc- r nanc e in tra ining f -cr Arr~:r !1i~~ctary occupationa l Spec ia~ t~ er . in th e
m erha ni a L  domain
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A-7. Loadings of Items on Factors in Pre-service Experience 17

- 11 -



- -

Table A-i

LOADINGS OF ITEMS ON FACTORS IN POWER CLUSTER

General Manual Const Insti & Repair Const Equip Op Carp Tools
Item I II III IV V

17AB 50
19A.B 6o
46AB 55
57AB 50
67AB 60
68AB 50
79AB 65
b14AB 55
9lM 6~
914AB 50
96AB 50
)2AB 50 27
314AB 50 30

- - 38AB 6o 5°
14i.~~ 6o 140
l~14A.B 50 30
514A.B 6o 140
56AB 6o 20
71/tB 6o 20
2IAB 20
2 3AB 145 3°
48/tB 45 140
72AB 6o 30
714/tB 55 140
75/tB 50 3°
77/ta 30
80/tB 55 3°
81/tB 6o 30
85AB 55 140
59/tB 55 145
61AB 6o
614A 145
69kB 6o 6o
7OAB 6o 25
98/tB 6o 35• 82/tB 6o 140
89A.B 65 140
93kB 6o 3°
99kB 6~ 30

- 13 -
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Table A-2

LOADINGS OF ITEM.S ON FACTOR IN DANGER CLUSTER

Section 1

6A.ric -6o
&A.Bc - 6o
I2ABC - 50
I6ABC - 6o
21+ABC - 6o
28KB -5 0
5OAEC - 60
3i.A.BC - 51)
33ABC -

55ABC - 50
43AB - 5 0
49/tB - 50
~i~

p -6o
52ABC - 50

53AB - 50
5BA B -50
60/tB -140
76AE - 140

r- )-’].e A-3

LOADINGS OF ITEMS ON FACTOR IN HIGH—LENEL TECHNICAL CLUSTER

Section I

7/tB - 50
10kB - 50
11/tB - 50
13AB - 70
15/tB - 70
63AB - 70

66AB - 50
78/tB - 50
87A -60
88/tB - 50
90A -50
95/tB - 6o
97/tB- - 70
100/tB - 60

- 1L -
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Table A-14

LOADINGS OF ITEMS ON FACTOR IN DISCOMFORT CLUSTER

Section I

26ABC - 55
27ABC - 65

N 37ABC - 65
LQABC - 55
145ABC - 65
L7ABC - 60
55ABC - 60
62ABC - 55
B3ABc - 65

Table A-5

LOADINGS OF ITEMS ON FACTOR IN MECHANICAL BLUE -COLlAR
VS. TECHNICAL WHITE -COLLAR CLUSTER

Section II

5A - 50
7 A - 60

lOB - 50
11B-65
13A - 50
114B - 70
15B - 70
18B - 6~
19A -70
2 0 B - 7 0
214B - 30
26A - 140
2 7A - 1 40
35B-70
36B-60
14oA - 5o
148A - 60

- 15 -
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Table A-6

LOADINGS OF ITEMS ON FACTORS th EXPRESSED JOB PREF EREN CES

Factor Loadings
I II III

Manual Heavy Installation
Item Occupation Skills Corist & Maintenance

51 Carpenter , roug h 20

52 Carpenter, finish 30 25

53 Mason 70 30

Heavy Construction Spec 20 50

55 Construction Machine Op 30 50 20

Plumber 30 60

57 Refrigeration Specialist 60

Electrician 55

59 Lineman 140 25

bO Heating & Ventilating Spec 75

61 ~Jater Supply Specialist 20

a
~~ der1ined values were loadings on which selection of items was based.
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Table A-7

LOADINGS OF ITEMS ON FACTORS IN PRE -SERVICE EXPERIENCE

Factor Loadings
I II III IV

Manual Heavy Installation
Item Type of Experience p Skills Const & Maint Residual

62 Rough carpentry .141 ~~a

63 Carpentry .36 70

6b Carpentry .33

65 Finish carpentry .15 50

66 Masonry .Li 60

67 Rigging .07 20 50

68 Steelwork .17 30 60

69 Rigging .18 30 70

70 Construction machine operation .17 30 140

71 Plumbing .51 140 20 60

72 Plumbing .30 140 60

73 Refrigeration, air conditioning .05 20 20 30

714 Electrical Installation .014 20 20 30

75 T€lephone installation, linework .11.8 140 1+0

76 Heating, ventilating .11 20 20 140 1+0

77 Sheet metal work .05 00 20

78 Water pur if ication, testing .30 30 20 30

79 Filtration equipment operation .02 00 II,O

a
U d l i d  values were loadings on which selection of items was based.
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