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c0UETRLL’rxoN AI~ AENINIS~ffiATION c~’ ~~~~ D~ )~IYAL )‘EDICAL
AND C~~ 1ICAL INFC~ MATION ~~~~ F~~ THE ACB

~~~Be 

BAC~~~CW~
search to maintain and iz~~rove test s in the Ar~ r Classification

Battery (ACE ) includes the development of information items that measure
aptitudes required for medical and chemical IKE. Ass4gmsent to medics].
1408 ii based on scores obtained in the General Technical ((11!) Aptitude
Area, and ass i~~~~nt to chemical MOB is based on scores obtained in the
General Maintenance (GM) Aptitude Area. (11! is ca~ioeed of two measures
(Verbal and Arit~~~tic Reasoning) which are highly loaded in general
intellectual ability. CM is ca~~osed of a general intelligence measure
(Pattern Analysis) and a broad mechanical measure (Shop Mechanics). The
latter is scheduled to be replaced by a more specific measure related to
particular mechanical specialities. New test content (items measuring
medical and chemical information) is required to i~~rove differential
classification in these aptitude area s.

0~~~

The present research memorandu m describe s the ca~~leted phases of
research to develop medical and chemical information items: (1) prepa-
ration of a pool of experimental medical and chemical information items;
(2) organization of the items into four experimental forms; (3) develop-
ment of experimental keys to facilitate analysis and test refinement, and
(4) a imlnistrati on of the experimental forms to appropriate sa~~les. The
f inal phase, including item analysis and test ref ir~~~nt, will be covered
in a subsequent report .

PREPARATION OF iTEM POOL

A pool of approximately 350 items was prepared. Most of the items
were constructed by ~~‘RB psychologists , using pertinent texts : Modern
Health by Otto , 3. T., 1955; Buildin g Health, Tippincott, W., 1950;
Health and Safety for You, Diehl, N. S. az~~ Laton, S. D., 1952; aM Ar~~r
)bnu~ls TM 3-205, TM 3-215, TM 3-216, TM 8-227 aM TM 8-233. The r~~~in-
ing items were adapted fr ~~ civilian tests : Cooperative High School
Bto1o~ r Test , Forms X and Y, 1933-51; b u s  High School Content ~~~~~~~
tions; Iowa Bureau of Educational Research 1925, 1943; McDouga.l General
Science Test , Bureau of Educational Measurement, Kansas Teachers Ool,~~~~
1941; Cooperative General Achievement Test , Revised Series, 1940-51;
Presson Bio1o~ r Tests, 1930; Regents Scholarship Exams, 1944 Series; and
Iowa Tests of Educational Development, 1942. An anat~~ ’ diagram was
adapted fr ~~ Modern Health , Plate IV, pp. 406-407.

Two general categor ies of item content were included in the item
pool: (1) general biological or medical items aM (2) general chmaistry
or laboratory items • The nu~~er of items for each category was deter mined
by considering the relative proport ions of annual replacement reç~ira nts



r

for EM in each of the following medical and chemical MOB: the 91 series,
Medical Care and Treatment; the 93 series , Medical laboratory; the 53
series , Ch~~ical; the 57 series , Fuel and Industrial Gas Productions;
and MOB 904, Chemical laboratory Specialist.

Specific item content was determined by analyses of job descriptions,
job schedules , and programs of instruction covering these 14(8 groups .
Items were proportioned according to the emphasis placed on the subject
matter in the training programs. Meth emphasis across all. train$~g
programs was placed on general anatcaiy, first aid , preventive medicine,
and practical applications of ch~~1str y.

C1~GANIZ~TION OF fl’~ ’~ 114 ~ CPERD4EN1YAL F(8I~

After a prel4~ in~ry tryout on 15 civilian subjects with varying
degrees of background knowledge, the items were revised and organised
into three Blo-Chem experimental forms (BC-1X,PT 3952; BC-lI, Fl’ 3953;
and BC-]Z,PT 3831), each cont~i4n1ng 103 items. Classification of the
items by source is shown in Table 1, and by content in Table 2. The
three forms are highly comparable in content . They differ , however, in
the format used for identification-type items. In Form BC-U pictorial
sets are given, and location of n a d  parts is required. Form BC-i!
also contains pictorial sets but requires the location of nnn~~~d parts
that are described by function. Form BC-1Z presen ts non-pictorial items
paralleling the content of the identification items in the other forms.

An additional experimental form, the Chemistry Information Test
(Pr 3989) ca~~osed of 50 items , was prepared . Items in this form are of
a relatively low level of difficulty, according to results on the prel imi-
nary adainistration . They cover general knowledge and practic al applica-
tions in the chelniAtry area. The form was designed for a~~inistration to
trainees for ent ry MOB 530, Chemical Warfare Helper.

EEV LOPIEIft Ct EXPERIMENI’AL SUBTEST I~ YS

Eight a priori j~4~~ent subte et keys, covering specific content
areas , were developed to measure underlying factors considered necessary
for , or relevant to, specific MOS duties . Five keys were developed f o r
the medical MOB, and three keys for the chemical or laboratory 1~~
(Tab le 3). In order to study th , relation of work attitude s ant pre-
ferences to information and job performance , consideration was given
not only to the type of knowledge useful for success on the job but also
to the type s of activities encountered and interactions required in the
work situation.
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Table 1

3O~P~ES F(8 CCI1IVPI’ OF ~~~~ IN BI0-C~~M ~~CPERD~ EAL F(8~B

~~~~sr of fl~~~Source BC-U BC-i! BC-U

Cooperative Biolo~~r Test--LB.,
l933-51, Forms Xan d ! 3 3 2

Iowa LB. Content Ev’;
Iowa Bur . of Ed. Re.. 1925, 19113 1 11 3

)4cDougal General Science Test ;
Bur . of Ed. )~ as., I~ .naas Teachers
CoUege, 19111 8 5 6

Cooperative General Achievement Test ,
Revised 8eries, 1940-51 11. 12 10

Preason 3iolo~ r Test ., 1930 5 11 2

Regents Scholarship Exam. 1944 Series 2 5 5

Iowa Tests of Ed. Develop., 191e2 4 1 2

New items, based on civilian texts ~8 59 60

New items, based on Ar~~r manuals 11 10
103 103 103
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Table 2

IN BlO-CUEM ~ EDEBTAL F0I*E CLASS W~~D B! C0N1~E

N~aber of Items
Content BC-lI BC-i! BC-U

General bio1o~ r or medical

First aid 9 9 9
Preventive medicine 10 10 7
Lower forms Ii 5 5
Nutrition 7 7 6
Circulation 6 6 6
Muscles 2 2 2
Glands 4 4 4
Eye and ear 4 4 14
Anat~~y-physiolo~ r 15 16 16
Bacteria 1i ii 3
Reproduction 2 2 2
General knowledge 

_~~~~

TOtal 70 71 69

General chemistry or laboratory

Organic chemistry 2 2 2
laborato ry device. 14 ii. 14
Experiments 5
Analysis 3 3 2
Bases and. acids 1 1 1
Practical application 11 1.0 10
Heat and pressure 3 14 3
General knowledge 11

Total 3)

Grand Total 103 103 103
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Table 3

~~~~~DEEAL 1~ !S 7(8 BIO-C~~~f ~~~~~D€EAL 7~~~

Nu~~er of Items
Keys Bc-Il BC-i! BC-U

Medical MOB

Action 16 114 16

Underetan~ing enat~~~ 114 14 114

Understanding pbysiolo~ ’ 114 13 13

layman understantilng 12 15 12

Theoretical understanding 111 15 111

Chea or Lab MOB

laboratory 15 13

Applied knowled ge 8 10 11

layman understanding 10 9 9

103 103 103
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FIELD AD IIISTRATION AND ANALYSIS

The experimental forms were aAm~ntatered duri ng October 1960 to t~~e.
samples : (1) 600 recruits processed at the Reception Station, For t I ,
Kentucky ; (2) 6~O trainees at the Are~r Medical TrRiP~fl6 Center and Service
School, Fort Sam Rouston, Texas; (3) 170 trainees at the U. S. Chemical
Corps School, Fort McClellan, Alabama . Approximately one-third of each
sample took Form BC-U; another tbird took Form BC-i!, and the remainder
took Form BC-U. The forms were SAMI n1stered according to procedures out-
lined in the Men~~-1, Mntin(,tering the Bio-Chem Information Text (PT 3955).
A standard answer sheet , Fl’ 3104, was used for each form.

Final forms will be developed on the basis of item anal yses and
ana lyses of keya in the experimental forms • The items will be analysed
in relationship to the experimental keys, to expressed interest on the
Ar~ r Jobs Activities Questio~na4re (PT 3986, prepared under New Classif i-
cation Techniques project a-311), and to MOB performance in order to obtain
the beat predictive instruments for ~~oupa of related MOB. Item selection
will be guided by item p-values and item correla tions • In the recruit
sample, item correlations with selected ACE tests will be obtained . In
the two trainee samples , item correlations with criteria of school and
on-the-job performance will be obtained.
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