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THE CCfXCN-CCDE PRCGRAL" AND THE LEARNING CF D/.5IC ELECTRICAL TKZttY 
AT THE ELECTCICIAN'S MATES SCIXCL,  CAN DI2GC 

Summary 

Theoretical understanding of electricity by trainees at the Zlectriciun's Lutes 

(3u) School, San Diego, was neasured by the number of questions on electrical theory 

they answered correctly on the written Final Achievement Examination. 

The scores of two groups of trainees were compared: 

1. 206 men who were trained under the Common-Core program. 

2. 2C0 men who graduated before the Common-Core program was begun. 

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 understanding, it can be tentatively 

concluded that there was no reduction in theoretical learning under the Common-Core 

program at the 2K School, San Diego. 

Description of the Study 

This was en "cfter the fact" study. 

The Common-Core program in basic electricity, taught with the Craftsman Lethod, 

was introduced at the ZL School, San Diego N, T. C, midway through fiscal year 

19S3, beginning with Class 14-53. The question soon arose as to whether the six 

weeks of Common-Core training resulted 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 problems. 

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. 6G 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 knowledge was not considered to be required for a trainee to answer a question 

correctly. 

Lata were available from Classes 2-53 through 6-53 (the "Lefore Croup") on the 

number of men failing each of these 6b questions. The average score made by 20C 

pre-Common-Core trainees was computed from these data. The average score made ly 

206 trainees in Common-Core Classes 17-53 through 23-53, (the "After Croup") was 

obtained from their individual Final Achievement Exam answer sheets. 

The comparison of the average scores made on the 68 theoretical 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 program on theoretical 

learning at the Stl School. Cefore comparing the average scores, however, it was 

necessary to determine if the trainees in the two groups were similar in aptitudes, 

interests, and experience. Data were gathered and examined from the following 

sources: 

1. The trainees' Basic Battery scores (General Classification, Arithmetical 
leasoning, and iiechanical /.ptitude tests). 

2. Biographical 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 and 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 Exam, 
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TA.DLE I 

Average Aptitude Scores on the General Classification (CCT), 
Arithmetical Reasoning (ARI), and Mechanical Aptitude CAT) 

Tests for Trainees in the Cefore and After Groups 

Cefore Group 
a: = 2cc)    GST ARI 

After Group 
MAT (N = 206) GCT ARI fiAT 

i 

i 

'1 'ice c_r;'" 5C.17 55.6C 
5C.69 G4.96 0 J. 00 
54.27 rr   np 53.26 

5-53 (-7 0^- 
0 1 • <-o 

r/ of 53.76 
6-53 53.56 

TCTAL5 57.20 55.0C 53.66 

17-53 59.31 54. CC 56. 3C 
1 ° ^° 51.CO 53.9C 
19-53 56.65 n 1 "r 

^ 1 • Oo 
OO  r *> 
t— w —*-» O 54.94 r / 1 r 32 42 
r t r 0 57.13 re IC 
^r*  r ^ rr   rr p»r>  /-> n 33.64 ...*- "~W KJ Ow . O*- W«- • V-J - - 

rr ri7 56.31 

TOTALS  56.36 53.79 

' 
TADLE II 

Proportions of Trainees in the Cefore (N-20C) and ^fter CN=206) Groups 
with the Caclcgrounds, Experience, Interests, or Preferences 

Indicated by the Variables Tabulated Celow 

School 
Subjects Cefore After Civilian Before After Before After 
Ta!:en Group Groun Occupation Group Groun Lobbies Group Group 

algebra .76 .79 Student .24 .19 Autos .36 .32 
Geometry .42 .45 Factory .00 .11 electricity .16 .14 
Trie .06 .05 Farmer .09 .05 Radio .06 .04 
Physics .2C .23 Trade .27 .30 Reading .20 .24 
Cheuistry .27 .29 Labor .13 .14 Making Tilings .04 .02 

Office .01 .04 
Sales .12 .16 
i'.isc. .36 .:i 

Request Prefer Prior 
Zi.i Cefore After Other Cefore After Navy Cefora After 

Sqhool? Groun Group School? Groun Groun Zxnerience Grou:") Croun 

Yes .90* .97 Yes .12 .07 Recri i t .50 .50 
No .10 .03 No .70 .C6 Fleetman .50 .50 
* This includes trainees No other 

who changed thei r preference ,1G .07 
. answers. 
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average <»res of Trainees in the before and After Croups, Their Average 
I!o. of Years in School, and Their Average Do. of Years in th^ i!r.vy 

r 

Sefore Group 
 (N = 2CC)  

Age in years 19.Cl 
Years in School 11.42 
Years in the Navy .C2 

After Group 
(N = 206) 

19.CC 
11.39 

,C2 

In addition, information was gathered concerning the curriculuu changes (see 

Table V), instructor changes, and administrative changes at the 2K School during 

the time the two croups were in training. Thirty-fivs instructors taut lit classes 

in both groups, and 29 instructors taught classes in just one group. There was 

also a change of command at the Sf.i School between the training periods of the two 

groins. The effect of these instructor and administrative: changes c;i the learning 

of the trainees could net be calculated. 

Sosults of the Study 

The average score made on the 6C theoretical questions !.y trainees in the 

Cefore Group was 44.72 compared to an average of 'IS. 16 for the /.fter Group. These 

averages plus the individual class averages are given in Table IV. They indicaLe 

that the performance of the two groups on theory questions was essentially equal. 
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T,.EL2 IV 

Average Scores on 6C "Theoretical" Questions from the Tinal 
Achievement 2xam made by Classes Trained Before 

and After the Common-Core r-roc,rara v;as Cerun 

before Group Average 5 
(N = 2CC) 

v^iass i,"jo 42.77 
47.39 

4—uo 44.37 
r   r-> 44.24 
6-C3 44.11 

After Group 
(N = 206) 

/.verare occre 

lass 17-53 45. 7C 
1C-53 46.36 
19-53 42.4C 
< iV — u o 47.71 
..1 ?Jo 43.12 

45.4C 
i. O —._/ O 43.2.2 

T/.L 45.16 

'•'•'  There is no significant difference between these two TCTAL scores. However, 45 
men had been dropped from the After Croup before Graduation. This could have 
resulted in a rise in the average score for this group since the poorer men's 
scores were not figured in.  (It was estimated by school personnel that the drop- 
out rate from the Before Group had been much lower.) To see whether or not the 
dropping of a higher percentage of men could have biased the results in favor of 
the After Group, all of the men who had been dropped were added into the TCTAL 
by giving them scores equal to the average of the lowest achieved by those who 
passed the course. This resulted in an average TCTHL score of 43.69 for the 
After Croup. This, also, was not significantly different from the TCTAL score 
for the Before Group. 

The 6C questions selected from the filial Achievement 2xam fell roughly into 

five categories:  (1) current flow, magnetism, end induction; (2) direct current 

circuits; (3) alternating current circuits; (4) direct current machinery; and (5) 

alternating current machinery. An examination of allocations of instructional 

time for both the pre-3ommon-Core and Jommon-Core curricula revealed that there was 

comparatively little difference in the number of instructional periods (on? period= 

55 minutes) devoted to each of the above phases of basic electricity. Cut the 

number of periods does not tell the whole story. It was learned from conversations 

with instructors at the Si.: School that up to 35 per cent more time may be spent 

under Common-Core on "practical" work, as distinct from pre-Coramon-Core instruc- 
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tional practices. Thus it would appear that there was considerably more empMsis 

put on practical application in the average class period under Common-Core, with 

less attention being devoted to theoretical discussion. 

The average scores r.iade by the trainees in the Ceforc and After Groups on the 

questions in the different categories, plus the nunber of periods devoted under the 

two diTferent training methods to instructing the trainees in the material covered 

by each category, are shown in Table V. 

TACLC V 

Average Scores Made by Trainees in the Before and After Groups Cn 
Questions of electrical Theory, Categorized by Cind, Plus 

the Number of Periods Spent Instructing the Categorized Material 

Cefore Group 01=200 After Croup (N=2C6) 
Question Catecorv Ho. Periods Avc:. Ccore No. Periods <.va. ^core 

Current Flow, Magnetism 
and Induction 25 C.IC 45 C. 40 

Direct Current Circuits 70 5.CO 60 5.C6 
Alternating Current Curcuits 70 6.5C 70 6.4C 
Direct Current Machinery 35 9.C7 35 10.46 
Alternating Current Machinery 14, 46 35 13.94 

TOTALS •5/r. 44.73 245 45.14 

conclusions of the Ctudv 

Trainees \;ho were given the Common-Core of basic electricity in a si:; wee!;s' 

program of "discussion, demonstration, and experiment" got, on the average, the 

same number of questions 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 

time listening to lectures and classroom demonstrations. 

..'ithin the limits of the "after the fact" data and the experimental design of 

this study, it can be stated that in the CM School, taking instruction as it came, 
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s there was no difference in ability to answer theoretical questions between pre- 

Conmon-Core and Connon-Core trainees. 

n 

Cirfostions for ?uture Research 

This study questioned only one of the effects of the Connon-Core program and 

is tentative in its indications. To understand the full effects of providing, with 

the draftsmen Method, a Connon-Core of knowledge to trainees in several different 

ilavy rates, it is suggested that a well-controlled program cf testing (both 

written tests and performance tests) be set up in an applicable Class /. School 

before a planned shift to Common-Core is made. The continuation of this sane 

testing program under Common-Core would result in scores that would give fairly 

specific indications of the levels of learning, botli practical and theoretical, 

achieved under the different training methods. 

h  series of such "before the fact" experiments night be expected to indicate: 

1. The relative abilities of prs-Cocrcion-Core and Corxion-Core trainees to 
perform the practical factors of the rates for which they ore being 
trained. 

Z.    The relative abilities of the two groups of trainees to understand the 
theories that are used to explain the workings of electrical and 
mechanical systems. 

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

71eet of men trainee! under Common-Core would indicate the extent to which Ccr.imon- 

Ccre training prepares men to handle their shipboard jobs. 
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