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Theoretical understandin¢ of electricity by trainees at the llectriciwn's lLutes
(i) School, San Diego, was measured by the number of questions on electriccl theory
they answered correctly on the written Final Achievement Examination.

The scores of two groups of trainees were compared: o

1. 206 men who were trained under the Cormon-Core procran,

2. 2C0 men who ¢raduated before the Common-Core program was becun.

The average number of questions on electrical theory answered correctly was
approximately the same for both groups.

To the extent that ability to answer the questions chosen from the final exam
can be considered indicative of theoretical understandinc, it can be tentativcly
concluded that there was no reduction in theoretical learning under the Common-Core

program at the £l School, San Diego. }

Jdescrintion of the Stu

This wvas cn "after the fact" study.

Thie Cotmon=-Core nrocram in basic electricity, taught with the Craftsuan iethod,
was introduced at the Zi. Scliool, San Diego it. T, C., nidway throuch f{iscal year
1953, beginning with Class 14-33. Tlie cuestion soon arose as to whetlier the six
weeks of Common-Core training rcsulted in any change in the learning of electrical
theory as compared with the learning of theory in pre-Common-Core classes., The
latter classes received considerably more lecture material and were exposed to a
greater number of theoretical probless.

100 questions were common to the written Final Achievement Examinations

administered to trainees in classes graduating both before and after the Common-

Core program was begun., 68 of these questions were judged by a jury of project
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members to have a primarily "theoretical" content. That is, practical experience

or knowlecge was not considered to be required for a trainee to answer a questioa
correctly,

Lata were available from Classes 2-53 through ¢-53 (the "Lefore Group") on the
number of men failing each of these 6b questions, The average score made by ©0C !
pre-Common-Core trainees was computed {rom these data., The average score madc Ly
206 trainees in Common-Core Classes 17-53 through 23-53, (the "After Croup") was
obtained from their individual Final ichievement Zixam answer sheets,

The comparison of the average scores made on the 68 theorctical questions by
the trainees in the Before and After Groups was the basis for the preliminary
observations made here on the effect of the Common-Core prograin on theoretical
learning at the ki School, [efore comparing the average scores, however, it was
necessary to cetermine if the trainees in the two ¢roups were similar in aptitudes,

interests, and experience, Lata were gaihered and examined from the following

sources:

1. The trainees' Easic Lattery scores (General Classification, nrithmetical

i.easoning, and liechanical sptitude tests),

2. Liographical information recorded by the trainees concerning their age,
their civilian education and occupation, their Navy experience, their
hobbies, and their service school preference,

The average aptitude scores for the trainees in the Lefore anu After Groups

were not significantly different, The tabulated biographical data indicated that
the two groups of trainees were similar in age, education, interests, and experience.
These data are summarized in Tables I, II, and III, It is considered that the

similarities between the two groups of trainees justify the comparison of their

scores on the 68 questions selected from the Final Achievement Cxam,
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ij Average Aptitude Scores on the General Classification (GCT),
; hrithmetical Leasoning (ARI), and lechanical Aptitude (IiAT)

Tests for Trainees in the Cefore and After Groups

Cefore Group After Group
(! = 20C) GoT LRI LAT (N = 206) G5T LRI LAT
closs 2-G0 oC. 17 55.6C 52,2 Class 17=C3 59,31 34,00 56.3C
3=G3 uC. 0% SL.G0 8S.CC 1C=50 50,38 S1/CS 05:5C
4=C3 54,07 DDAl 53.20 19-53 56,68 S oo 3 B0
5=33 9129 354,38 33,76 23=C5 4,64 oL 1C e L7
06-33 5G.C2 ll14 33,50 21=C3 57.1° S551S §55.5¢
i e G5, OL. Gtw iy N O
| 23=53 .5 £ S 0.2
, ‘
- TCTHLG 57.2C 55.0C 33,606 TCYLLS  56.36 54,02 53.79
I
| TABLE II
i
l . . : . . ooty (o
Froportions of Trainees in the Defore (N=2CC) and ifter (N=2C6) Groups
with the Dackg¢rounds, Experience, Interests, or Freferences
Indicated by the Variables Tabulated Delow
School
Subjects Defore After | Civilian Before hfter Before After
Inlen Group  Group | Cccupation _ Group  Group L.obbies Group _ Croup.
Algebra .76 .79 Student .24 .16 futos . 36 o
; Geometry .42 .45 Factory .0C .11 Zlectricity .16 .14
. Trig .0€ .05 Farmer .09 .C Ladio .06 .C4
; Ilhysics .20 <29 Trade .27 . 30 Leading .20 . 24
. Chenistry .27 .29 Lebor oA .14 l.alking Things .C4 AGE
, Cifice .01 0L
' Sules ale «16
liisc. .C6 .
Lecuest i‘refer ‘rior .
Jis Cefore After | Ctlier oefore After {lavy serfor: J.iter
¥ School? Group  Group ! School? Group Group Zxperience  Group Group
Yes . 90% .97 Yes .12 .07 Decr:it .5C .50
No .10 .03 No . 70 .C6 Fleetnan .S .O5C
* This includes trainees | No other
who changed their preference .16 .07
~—a0SHELS, 3
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nverace aces of Treinees in the Zefore ana /.Jter Croups,
llo. of Years in School, and Their Averacge ilo. of Years

Their fverace
in the ilavy

oefore Group

After Group

(N =_2CC) (1 = _~20)
lce in years 16.C1 1¢.CC
Years in School 11.42 11.39
Years in the Navy Lo L2

In edcition, information was cathered concarning the curriculum clhianges (see

Table V), instructor changes, and administrative cliances at the

zli Schiool during

the time the two ¢roups were in trainin¢. Thirty-five instructors taucht classes

in both croups, and £9 instructors taucht classes in just one ¢roup. Therz was

also a chance oi commanc at the ZIi School between the training periods of tle two

crouss. The ellect of these instructor and adminisiretive changes cn thc learning

ol the trainces ceould nct be calculated.

oosults of tho Stuay

Tlie cverage score nade on the 6T theoreticol cquesticns Ly trainces in the

Cefore Group was £4.72 compared to an averace oi £3.10 for the After Croup.

averaces plus the individual class averages are civen in TablelV, They indicale

that the performence of the two ¢roups on theory questions was essenticlly equal,
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hverace Scores on 6O "Theoretical" Questions from the rinal
4clievenent Zxam made by Classes Trained Before
and After the Common-Core frogram was Cegun

-efore Group Averace Score hAfter Group rverage Score
(N = 200) (N = 206)

class 0=G3 2.77 Class 17-53 45.7C
=03 47.36 =53 <6, 36

£=30 44,37 1€=53 £0..48

=33 44,24 20=53 7.7

6-C3 424,11 21-58 LA B

20=33 £5.40

Lok I 2 ) ~er

LUmU L atsp ton
TC Rz 6L, T2 TETLE £5,16¢

* There is no significant difference betwcen these tuwo TCTAL scores., [lLoucver, 45
rien had been dropped from the After Croup before craduation. This could Love
resulted in 2 rise in the average score for this group since the noorer nen's
scores were not ficured in. (It was estimated by school personnel that thz drop-
out rate from the Defore Group had been much lewer.) To see whether or not the
droppin¢ of a higher percentage of men could have biased the results in favor of
the After Group, all of the micn who had been dropped were added into the TCTALL
by civing them scores equal to the average of the lowest achieved Ly those wlo
passed the course. This resulted in an average TCTAL score of 43.09 for the
hfter Group. This, also, was not significantly different from the L(T. L score
for the Sefore Group.

The 60 cuestions selected from the Final fchievenent Z<am fell roughly into
five catecories: (1) current flow, magnetism, and induction; 2) direct currant
circuits; (3) alternating current circuits; (4) direct current machinery; and )]
alternating current machinery. fn examination of allocations of instructional
time for both the pre-Cormon-Core cnd Common-Core curricula revealed that there was
cornaratively little difference in the nunber of instructional periods (on> pericc =
55 ninutes) devoted to each of the above phases ol basic electricity., Dut the
nurber of neriods does not tell the whole story. It was learned fronm comversations
with instructors at the Zii Schooi that up to 35 per cent more time may be spent

under Comnmon-Core on "practical" work, as distinct from pre-Common-lore instruc-
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tional practices. Thus it would appear that there was considerably more emphasis
aut on practical anplicetion in the average class period under Common-lore, with
less attention boiag devetod to tlicoretical ciscussion.

Zlie avercge scores made by the trainecs in the Zefore and Altor Growps on the
cuestions in ta2 different catecories, plus the number of periods devoted under the
two dilferent training mothods to instructing the trainees in the naterial ceverad

by each category, arc shoun in Table V,
TACLZ V

Averace Scores iiade by Trainees in the 3efore and After Groups Cn
<uestions of Zlectrical Theory, Categorized by lind, ilus
the Nunmber of Periods Spent Instructing the Catecorized l.aterial

Cefore Croup (1=2GC) After Croup (N=2C0)

wuestion Jatecory lo, Feriods 4ve, Score No, 2criods  ..vg. ocors

current ["low, lL.agnetisw
and Induction 39 C.1C 45 C.4C
Direct Current Circuits S 95160 60 5,€06
~lternating Current Curcuits 7C 6.5C 7C 6.4C
Cirect Jurrent l.achinery 39 | 20 1C. 46
Alternctine Current ilachinery 35 14.46 35 15,94
TCTiLS 245 44,73 245 5.14

Jouclusions of tho Stucy

“rainces ulio were ¢iven the Cormon-Core of basic electricity in o six wcclis'
pro¢cran of "discussion, derionstration, and 2xnerinent" cot, on the average, the
same number of quastions right on a written test of their understanding of
electrical theory as did trainees who spent up to 35 per cent more of their school
tine listening to lectures and classroom d2monstrations.

Jithin the limits of the "after the fact” data and the experimental desi¢gn of

this study, it can be stated that in the Cli School, taking instruction as it cane,
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there was no difference in ability to answer theor2tical cuestions between pre-

conpion=-core and Comrion-core trainces.

Surcestions for Suture Research l

This study cuestioned only one of the effects of the Cormon-lore pro¢ror: and
is teatotive in its indications. To uncerstand the full offocts of previding, with
tie Jreltsnen lethod, a Jormon-lore of lmowledge to trainces in severcl dilferent
ilavy rates, it is sugcestec that a well-controlled program c¢f testing (both
uritten tests und performance tests) be set up in an apslicable Zlass .. Schosl
before a planned shift to Common-~Core is made. The continuation of this same
testing prograr under Common-lore would result in scores that would ¢ive fairly
soecific indications of the levels of learning, both practical and theorcticeal,
achicved under the different training methods.

i series of such "before the fact" exneriments nicht be expected to indicate:

1. The relative abilities of pre~lommon-Core and Common-~lore trainces to

perform the practical factors of the rates for which tliey aro beia¢
trained,

Z. The relative abilities of the two groups of trainees to understand the
theories that are used to explain the workings of clectricecl and
maechanical systous,

In addition to o scrics of within-school experiments, a follow-up study in the

vloet of men trained uncer lormon-Core wrould indicate the e:xtent to uhich Zermon- {

osere trainiug prepares men to hundle their shipboard jobs,
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