’

CYE

2 L : DOCUMENT RESUME ,

ED 226:981. v ' SE 040 722
AUTHOR™  ° Baker, Meryl S. ‘ o .

TITLE, - Predittors of Performance in Navy Electroiics Skills:

e e Effect of Mathematical Skills. :
INSTI'TUTION ‘Navy Personnel Research and Development Center, San
s ’ Diego, Calif. S,

REPORT NO . NPRDC-TR-83-10 ‘ '

PUB- DATE ~ ' Feb 83 ' i . ..
NOTE * 56p. . _ . . -

PUB TYPE °=~ Reports - Research/Technical (143) . '

EDRS. .PRICE MF01/PCO03 Plus Postage. - -

DESCRIPTORS ' Educational Research; *Electronic Technicians; Job

Performance; *Mathematics Achievement; *Mathematics
R Education; *Mathematics Skjlls; Postsecondary
N Education; *Prediction; *Technical Mathematic
IDENTIFIERS *Mathematics Education Research; *Navy '

rema LN
ABSTRACT : - - ..

s ° fThis effort is part of a project designed to identify
mathematical requirements related ‘to Navy electronics training. The
#elationship between mathematics ability and electronics performance
‘in-the Navy's Basic Electricity and Electrodics (BE/E), Class "A,"
and Class*"C" .schools was examined to identify the mathematics skills
required to complete Nayy electronics training successfully and

,'ggnction adequately in electronic¢s maintenance in the fleet. School.

rformance measures were correlated with various predictor measures,

" and variables were analyzed to determine how they clustered together.

Results showed that .skills in mathematics knowledge are strongly

related to success in electronics schools. (Author) -
~ . . . . N \
L4 R .
'\ : .

S

-

****ﬁ*******f*********************************#&****$******************

* Repro‘uctibns supplied by EDRS are the best that can be made
* from the original document.

*
*

***********************************************************************




NATIONAL INSTITUTE OF,,!DUCAT!ON
. EBUCATIONAL RESOURCES INFORMATION
P CENTER (ERIC)
This document has boen roproducod a
received from the person or orgamzanon .
. ‘ *  ordinating it,

3 Minor changes have been made to improve
' rproduction quality.

-_—
® Points of view or opinrons stated in this docu-

ment do not necessarily represent officiat NIE
‘ position or, policy. >
r

.
L)

-

’ “PERMISSION TO REPRODUGE THIS
MATERIAL HAS BEEN GRANYED BY

MNPRDC. .

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (EHIC)."
* . -




NPRDC TR 83-10 . February 1983
. , — “' hd . . <
PREDICTORS OF PERFORMANCE IN NAVY ELECTRONICS SKILLS: ) )
, ) O THE EFFECT OF MATHEMATICAL SKiLL; ‘
s ~
v - . <0 MeryllS.~ Baker - . : - <
. g .
-» , . ‘D
o t G ) ,
* . L4 .‘\’ s -
) Reviewed by . ’ L.
LN Edwin G. Aiken . ° .~
i ‘ :
“ 2, . v .
L] . ' M r
2 : > N
LN ' ‘ * *.3
~ ' ' ' ':z 7 .‘ L ) ’ . ' -
. . . Approved by - . .- N |
James F. Kelly, Jt: '
.- Commanding Offjcer - . '
. 4 ) 3 . _ ) ] ‘
e ) M \ ‘“. / . N
- ] . . ks ,
. ) \ M
. . ‘ . 4 ] i

. Navy Personnel Research and Development Center
¢ -, - San Diego, California 92152

- 3




o - . . ¢ -
SIFIED - ‘
“W~7V CLASUPICATION OF THIS PAGE (When Date Bntered ) .

-

A
.

predictor measures, and ,variables- were analy:.ed to determiné vhow they clustered

together, Results showed that skills in mathematlcs knowledge are stropgly related to
" success in,electronics schools.

[y

$/N 0102+ LK 014< 6601 ‘
‘ . UNCLASSIFIED
o . SECURITY CLASSIFICATION OF THIS PAGE(When Dats Entered)
: 1




T ' . . FOREWORD . , -/
This rese&rch and development.was conducted under exploratory development task
“area ZF63.522.011 (Assessment and Enhancément of Prerequisite Skills), work® unit
522.011.03.02 (Enhancement of Computational Capabilities), and was sponsored by the
Chief. of Naval ‘Operations (OP-01). The objectives of the work .unit are to identify”
mathematical skill deficiencies- and to develop 1nstructlonal stfategies to improve the
efficiency apd ]Ob relevance of ‘Navy elecf'ronlcs training. =~ . A

~
3

ThlS report is the sixth and final“in a series designed to 1dent1fy mathematical
requlrements relevant to eléctronics training. Previjous reports described the, mathe-
* matical skills required for’ successful performance in Navy electronics Class "A" schools,
the mathematics skill levels of entering and graduatmg "A" school students, the
mathematics requirements and performance levels in- the Navy's Basic Electricity and -
Eleq’ronlcs (BE/E) school, thesmathematical requirements in the Navy's Class "C" schools,
and the mathematical requirements of electronics ratings in the job environment (NPRDC
TRs 81-4, 82-2, 82-3, 82-4 and 8245). The.purpose of the current effort was to examine.
‘the relatlonshlp between mathemitics ability and electronics school performance and
offer recommendations for curricultdym revision. These reports are intended prlmarlly for
use by the Chief of Naval Techn1cal Trainings»
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SUMMARY, ) . -

Problem and Background

¥ -

The sophistication of mlhtary equipment is increasing' while training budgets remam
constrained. Thus, to assure cost-effective training, those skills and knowledges that are
essential for successful job performance in the fleet, as well as the subordu{ate skills and
knowledges that enable the trainee to master essentdal skills, .must be identified.
Conversely, those skills and knowledges not required for successful performance must be
identified and removed from entrance standards and course objectives. To address this
problem, the Navy Personnel Research and Development‘Center (NAVPERSRANDCEN) is
conducting a project designed to identify mathematical requirements relevant to
electronics training. Previous reports issued concerning this project described the skills
required to perform successfully in Navy electronics "A" schools, the mathematics skill
levels of entermg and graduating "A" school students, the skills requmed to perform
successfully in the Navy's’Basic Electricity and Electronics (BE/E) schools and in the
Navy's "C" schools, and mathematics requxrements of blectromcs ratmgs in the job
environment.

EObjective ) L ' )

The purposes of this effort were to (1) examine the relationship between mathematics -

ability and electronics school performance and (2) specify the mathematics skills required
to complete‘ Navy electromcs trainingssuccessfully and function adequately in electromcs
maintenance in the fleetw

AEE. roach i

» ' : ’
Separatel analyses were conducted for the, BE/E, Class " " and Class "C" schools.
School performance measures were first intercorrelated with varlous predictor measures.

-

¢ .
\ . .

_ Cluster analyses were then performed to determine ‘empirically how the variables grouped

" together.. The squared multiple correlations of the predlctor clusters with each of the
criterion variables were ‘then computed.

-~

_ Findings' ~ . . \ ‘
\ - .
BE/E Schools NN

. *
y +

1. Correlations obtained between the BE/E final ‘and all predictors, except for the

| Armed Services Vocational Aptitude Battery (ASVAB) word knowledge (WK) subtest score,
* ‘yere statistically significant.-

oI'\{he electronics information (EI), mechamcal corfiprehension (MC), and
mathematics krowlddge (MK) ASVAB subtests were all better predictors of BE/E course
performance than was the score of the arithmetic reasonmg (AR) ASVAB subtest.

* 3, The ma atics and electronics predictor’ clusters each contributed approxi-
mately 16 percent of the variance in the BE/E findl exam score,-while the verbal and
arithmetic reasoning clusters, contributed only 7 and 5 percent respectively.

. 4. None of the predictor variables accounted for a 51gn1f1cant pOl‘thl’\ of the
variance of BE/E time in course. : \

Sm?
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Class"A" Schools

1.5 The NAVPERSRANDCEN MA" school math test score had more and higher
correlanons with the Class "A" school criteripn measures than did any of the other
predictor varlables. A

2. In fwe of the 10 "A" schools' studied (AE, CE Port Huenerne, ET, F‘I', and GM),
the mathematics predictor cluster accounted for most of the accountable variance in the
written school measures. In three of these schools, 1t also represented most of the
.accountable variance with practical measures.

a
L »

3. The.electronics predlctor cluster accounted for most of the attributable variance

“in the AV, CE Gulfport, DS, and EM school written measures andethe AV and EM practxcal
measures.

4. The EW written and ‘practical measures, as well as the majority of all the "A"
school practical measures, would be very poorly predicted by the majority of the cluster
varxables. )

. Class "C" Schools

1.~ All "C" school predictor variables, except for the arithmetic reasoning subtest
(ART) of the BTB, correlated significantly with the AE/AV nCH school final exam score.

2. The general classification BTB subtest (GCT), the AE/ AV "*C" school dxagnostxc '
computer test, and the NAVPERSRANDCEN "C" school math test: had moderately low
correlations with the AE/AV "C" school final.

-

w

3. The AE/AV diagnostic mathematxcs and diagnostic' electromcs tests had
moderately high correlations with the AE/AV "C" school final score.

4. The electronics predictor cluster accounted for more of the variance of\he
AE/ AV "C" s¢hool exam than did the other predictor clusters.

L
ConCIstons 9

* R

l.  The NAVPERSRANDCEN-developed mathematics tests .and the ASVAB MK and
EI subtests were the strongest predictors of the crltenon vanables lnvee\tigated in- these
: studxes.

14

2. The AR ASVAB subtest appears to be of limited valué in the schools; ¥

Recommendations .

1. A job analysis of electronics maintenahce technicians should be &dnducted.

Y

.

2. . If electronics courses are to remain unchanged as to content, mathematics
tra1n1ng should be redistributed within the courses as suggested in this report.

3. Exlstlng mathematics tralnlng :should, be enhanced to increase its efficiency and
effectiveness.

e,

viii
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J .
INTRODUCTION
Problem " . *

. [a)
The sophistication of military equipment is increasing while training budgets remain
constrained. Thus, to assure cost-effective training, those skills and knowledges essential

, for syccessful job-performance in the fleet, as well as the subordimate skills and knowleges
that enable the trainee to master essential skills, must be identified. Conversely, those
skills and knowledges not required for successful performance must be identified and
removed from course-objectives. ' .

Background

Navy-recruits are assigned to ratings and corresponding Class "A™ schools based on
scores obtained in the Armed Services Vocational Aptitude Battery (ASVAB), which
measures ap\titude in a number of areas.. Over 23,000 of the approximately 60,000 recruits
who enter Navy Class "A":schools every year are trained in electronics maintenance.
Before these recruits enter "A" school, however, they must successfully undergo initial
training on the fundamentals of electronic theory at one of the Basic Electricity and
Electronics (BE/E) preparatory schools. After completing the BE/E and follow-on Class
A" school courses, most students are sent to the fleet. Some then return for more
specialized training in electronics equipment at Class "C" schools. There are also a small
number of students at thg "'C" schools who are direct input from the Class "A" schools.

Although preliminary instruction for the electronics schools-is more advanced than in
most areas of Navy technical training, electronics instructors frequently report that many
students are not prepared to begin school curricula. They cite mathematical skills as a
primary deficighcy among students and view this inadequacy as contributing significantly
1o unsatisfactory performance in electronics.

¥

. U To address this problem, the Navy Personnel Research and Development Center
(NAVPERSRANDCEN) conducted a project designed to identify mathematical require-
ments relevant to electronics training. The purpose of the first task conducted under this
project was to identify the mathematics skills necessary for successful performancg in the
" Navy's electronics "A" schools (Sachar. & Baker, 1981). After several electronics
texthooks had been reviewed, 70 candidate skills were identified and grouped into 14 topic
areas. Next, a survey form that included problems for each of the 70 skills identified was
- developed and administered to instructors in 14 electronics "A" schools. Respondents
were asked to indicate the level of importance of the skill to the cour® and the. level of
instruction provided. Survey results, were used to develop tests, which were then
administered to entering and graduating "A" school students to assess their proficiency in
skills rated as affecting performance (Berger, Marr, Cremer, & Berger, 1981). Other
reports issued under this project identified the skills needed to perform successfully in
Navy BE/E schools, in Class "C" schools, and in the job environment (Baker, 1981a, b, c).

Purpose

-

.

The purposes of this effort were to examine the relationship between mathematics
ability and electronics school performance and, based on results obtained and those
described in previous reports on this project, specify the mathematics skills required to ¢
complete Navy electronics training successfully and function adequately in electronics

* maintenance in the fleet. ) '

v
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APPROACH

Separate analyses were conducted for the BE/E schools, the Class "A" schools, and
one Class "C" school.

<<

LY

> ' . :
BASIC ELECTRICITY AND ELECTRONICS SCHOOLS.

Participants

Participants were 160 BE/E graduating students representing all four Bq(/E school
locations (Orlando, Florida; Great Lakes, Illinois; San Diego, California; and  Memphis,
Tennessee) who had completed Modules 1 through 14 of the BE/E course. Performance
data for 377 BE/E‘graduates had been obtained for a previous research effort (Baker,
1981a). However, 717 graduates were excluded from the present analyses either because
of missing data or because they had not completed through Module 14:0f the BE/E course.

Measures o .

o ¢ 3

The predictor variables consisted of scores obtained on six ASVAB subtests and a
NAVPERSRANDCEN mathematics test that had been developed for BE/E students (Baker, y .
1981a). The criterion variables consisted of the BE/E final test score and time in course.

* Variables are described:in Table 1. ..

Analyses

The means, standard deviations, and intercorrelations of the nine variables were
computed.  Additionally, scatterplots were produced of the seven predictor variables
against the criterion variables., These statistics provided a description of the variables
and assurance that the assumptions of more complex analyses were not violated. A
cluster® analysis \gas chen performed to determine empirically how' the seven predictor
variables grouped together.! This was necessary because it would have been difficult to
grasp the importance of a single predictor variable when it was correlated empirically and
interrelated theoretically with the others. If the larger groupings provide intuitive
' meaning to the user, the value of the study results should be enhanced. The final decision
on how the variables were grouped was not a straightforward objective process but,
rather, a combination of analytical methods and judgment. Finally, the squared multiple
correlations of the four predictor clusters with each of the two criterion variables were \
computed. , )

*
.

. - v —

‘The BMDP PIM cluster program (Dixon & Brown, 1979) was used with the tests'
correlation matrix as input and average similarity as the criterion for clustering the . v
tests. '

%
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. Criterion variables:
".8. BEJE final test score .

-

9. BE/E time.in course . '

LS

.

~ > ~¢
KN S - T \~
v ) ! . - e -
Table 1 ’ : :
s BE/E School Predlctor and Crlterlon Vanables . S, ;
° ] ’—1 ~ - ' .
* . - . » . { t 7 o»
Variable v Description >
Predlctor vatiables:®. ) . . s . ‘
l. Womd knowledge (WK) test score A 30-item,4-option, multiple-choice
. ‘ . test measuring vocabulary. - , <
(l [ 4 . -
2. General science (GS) test store A 20-item, 4-option, multiple-choice
. test measuring knowledge in the physxcal
S B and bxologlcal sciences.
. » /W A}
3. E‘lectronlcs mformatlon (EI) test A 30—1tem, 4-option, multlple-cholce - .
score test requiring knowledge of electrical )
. electronic components,lpnnmples, RN .
. and symbols. -
4.’ Méchanical compsehensmn (MC) test A 20-item, }-o_ptio_n, multiple-choice '
‘score . . test measuring understanding of ; .
M / mechanical pr1nC1ples illustrated in  ° o @ o™
/\ ¢ N drawmgs. g .. .
:5.4" Arithmetic reasoning (AR) test A 20-item, 4-optioo, m'tlltiple-choice
score , . arithmetic test requiring examinees
N to solve word problems. _ v
" 6. Mathemémcs knowledge (MK) test “ A 20-item, 4-option, multxple—choice )
seore test requiring knowledge of algebra, - -,
, geometry, fractions, demmals, and -~ -
v " exponents. , . »
’{\JAVPERSRANDCEN BE/E mathemat- A 100-item, 4-option, multiple-choice !
ics test score - test requiring knowledge of decimals, .
. expgxen*s, fractions, unit conversions, )
. “ scientific notation, algebra, geometry, .

- .~

and trigonometry (Baker, 1981a)s o

o

A 76-item, 4-option, multiple-éﬁoice , ..
test measuring knowledge taught in - '
modules 1-14 of BE/E. Topics mcludé\ ¢
reading circuit s¢chematics; computin °
voltage, current,-and resistance; and .
using a multimeter. . . .

The fotal number of hours the student
spent in completing the self-paced BE/E
s course,

-y 4

3predictors 1-6 are scores from ASVAB subtests (from ASVAB Forms 5, 6, or 7). _

’
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Results - e,

Correlations . N .

‘s - . . -~

/

.

The ‘means and standard deV1at10ns of the . criterion and predlctor varlables are,
presented in Table 2. Scatterpldts “produced did not reveal noticeable curvilinearity in the

relationship between criterion variables and the seven predlctor variabless There was,f

-

however, one score of 14 on the BE/E fin that was much lower than the next lowest
score of #3 and the mean of 80. In add1 i there were two outliers in the time in course
scoress 783 and 999, which w than the next’lowest score of 538 and the
mean of 236, For the present an s, They were not discarded, aithough trimmhing of the
scores (as discussed by Tukey (1977)) mtght be advisable tor future analyses. . S

‘ +
.

. ' . N . y o ; .
- _Table 2 ' ) "o :
" Means and Standard Deviations for BE/E School

. Predictor and Criterion Variables

¢

a " o A
\!ariablea ) Mglan ' } 'S,tandard Deviation .
l. WK test scoreg ' \~ v 58,9 6.6
2. GS test score, S « 60.1 6.4
. 3. _El testscore”, =~ - - . - 60.1 ' 6.2
4. MC test score, , - 56.7 © 6.4
5. AR teést score : : 59.3 5.9
6. MK test score : 61.1 . 4.8
7.  .NAVPERSRANDCEN BE/E mathemat— o .
: Jcs test score™ ‘ 73.6 13.0
8. BEJ/E final test score ' 79.8 11.3
9. BE/E time in course Lot . 236.2 , - =~ 115.9 4

- L

. — —
variables 1-7 are predictor variables; and 8-9, criterion Vdriables. .

bNavy standard scores (NSS) having a mean of about 50 and a standard deviation of 10 for

an unrestricted recruxt population. ¢ °

“Raw scores for a test with 100 items.
dPercentage score. . . , N -
®Hours spent in a self-paced course. '

S

lntercorrelatlons computed between the nine BE/E variables are presented in Table 3.
As shown, correlations obtained between the .BE/E final test score and ‘all predictors,
except for the WK test score, were statistically signifi¢ant. Most of these cgrrelatlons

were within a moderate range, with the best predictor of BE/E coux’se performance being (

the NAVPERSRANDCEN constructed mathematics test. Test scores for EI, MC, and-MK
tests were all better predlctors of BE/E course performance than was the AR test score.

The MK test score was the only predictor that correlated sxgmfxcantly with BE/E
time in course, and thlS correlation was quxte low. .

Q ) . /1
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Table3 . , ‘

e Intercorrelanons of BE/E School Predictor and
Cr1terlon Variables TN

. . . -
\ . -

Variable® " 2 3 4 5 6 7° 8 9 "
1. WK test score 1,00 . 54%*  29%%  26%% 3% J23%  ,32%% 08 07
2..GS test score 29 1,00  L45%* 43%% 19% 13 32%%_ 26% 05 -
- 3. El test score .08 .20 1.00 JySk® 22% .09 J33%x% 35%% .13 .
: 4. MC testscore - .07 .18 .20 1.00 W33 8% 32%%  J4¥x _ (8
5. AR test score 10 .04 .05 Al 1.00 J38%% 35%% [ 23% - 05
. 6. MK test score .05 .02 Ol .03 L4 1.00 JSyR%E  30%% - ] 5%
7. NAVPERSRAND- ’ ‘ '
! CEN BE/E mathe- .-
*  matics test -

score . 10 .10 | .11 .10 .12 .29 1.00.  .39%* - 14 i
8. BE/E final test ‘ s .o
_ score ;° 01 .07 12 .12 .05 .09 15 1.00 -.27%
9. BE/E time in ' ‘ .
course .00 .00 02 .01 .00 .02 .02 07 1.00
Note. The entries above the principal diagonal of the correlation matrix are zero-order - o

. correlations, while those below the diagonal are squared zero-order correlations.
3yariables 1-7 are predictor variables; and 8-9, criterion variables.
*p <.05, i . - _
*%p < ,01. ‘ '

P

o

'

) ’
Cluster Analysis

el

Based on a cluster analysis and knowledge of the measures, four clusters of predictor
variables were formed. Table 4 presents the four clusters, the measures included in each,
and a cluster name. The clusters are numbered to allow yeasy identification of the
variables included in the squared multiple correlationis also presented in Table 4, These
correlations indicate that the mathematics and electronics clusters each contribute
‘approximately 16 percent of the variance in the BE/E final exam score, while the verbal®
and arithmetic reasoning clusters contrxbuted onll 7 and 5 percent respectively. Combin-
- ing the mathematics and electronics clusters (R 24) increased accountable variance of

the written measure; recombining these two clusters with the verbal cluster (R? y 124)

agam increased the amount of variance in the BE/E final accounted for by the predlctor
variance. However, the addition of the arithmetic reasoning cluster to the regression
equations (R? 1234) did not significantly increase predictability.of BE/E exam perfor

mance. None of the pred1ctor variables accounted for a significant portion of the ¢
variance of BE/E time-in-course.

Q " -
- 18




Table 4

BE/ E School Variable Clusters and Squared
Multiple Correlatxons

-

Test Clusters

~ Cluster No. . Tests ‘ ! Cluster
‘ I .
1 WK and GS o " Verbal
. 2 El and MG v Electronics. ' -
3 AR Arithmetic reasoning
T4 . MK and NAVPERSRANDCEN BE/E mathematics ~ Mathematics

Squared Multiple Corrél:{tisms with BE/E Final Test Score

R? | = 071%% R, p=.163%r | R? ,=0i7xs . R? - .l66%*

RZ = 174w R? [3=-109%% - R? g™ 208%% R o= 172w

R 2= 2450 RE 5, < 160w ; o

R? y.123 = 188** R? y.124 = -268%* R? y.134 = .245** g 3234 S 204
« . .

N . ¢ b

RY 123y = -268%*

Squared Multiple Correlations with BE/E Time in course

2 _ 2 _ M Y ‘ 2 7 aeg \
R yd = 015 ~ R y.2-..018 ‘ R,y.B-,-OOBD_ \R'y.l#,' .028
2 _ -2 _ 2 . "2 -
: R 127 033 | R y13° 021 R y.ll#‘“ 052 ' R y.23 = 018
2 2 _. ' -
R yo 24 =.038 ; R ¥.3!4 =-028 .
2 e 2 - 2 - ‘
R? &123 =.036 R y124 = 064 R y.134 = 051 R y. 23 = .039
R2 .

y.1234 = 064
,* F ratio p < .05. . ‘ : &
** F ratiop < .0l. '

CLASS "A" SCHOOLS T
7 -
Participants ‘ ’ )

»Parnmpants were 753 graduating students from the 10 electronics "A" schools listed

“Anlabl&SJedotmwc&damJOLL,23L " school graduates_had_been._obtained for.a. =
previous research effort (Berger et al,, 1981). For the présent analysis, 485 of these

16

subjects were excluded betause of missing data.

@




* Table 5 ' - ‘

"A" School Sample Sizes-

A

School , - . Number ‘of Students
Aviation Elettrician's Mate (AE), - <101,
Avionics Technician (AV) ‘ , 113
) Construction Electrié%an {GE),-Gulfport® / 20
. Construction Electncxan (CE), Port Hueneme® o 29 ,
Data Systems ‘I'echmcxan (DS) . 63 }
Electrician's-Mate (EM) . ’ ‘ C119 AN
Electronics Techn1c1an (ET)t . 118
: Electronics Warfare Techmc1an (EW) | . .53
Fire .C‘bntrol Technician (FT) ) e ‘ 30
. Gur.mer's Mate (GM) - | ) i y . 107
Total . ' -7_;;

(1

o .
3The two locations of the CE school were “analyzed separately to determine if
differences would exist between sites on any of the variables under consideration.

¢ ]
'

Measures .

.
v
r

The predictor variables consisted of scores obtained on six ASVAB subtests and a
VPERSRANDCEN mathematics test that had been developed for "A" school students
- (Bgrger et al., 1981). The criterion variables were the "A" school written test score and -

prigctical score. These variables are described in Table 6.

. Ana 'xsis Y

The mean, standard deviations, and intercorrelations of the nine varxables were
. cotputed for each "A" school. A cluster analysis for each "A" school was ' then performed |
to determine empirically how the seven predictor variables grouped together. The ~
clustering procedure was essentidlly the same as that ‘employed for the" analysis of the
BE/E school data. Finally, the squared multiple correlations of the four predictor clusters N J
with 'each of the two criterion variables for each school were computed. * N -
Q .

Results ' ™

> r—— ‘ ~
y

Correlations

.variablés for each "A" school. The small standard deviations and hlgh means on the. ‘:7‘ )




@

ERIC

Aruitoxt provided by Eic:
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Table 6 * . .

. “"A" School Predictor and Criterion Variable’s’

4. 1)

, \]

Variable '

Description

Rredictor Val'ia-bles:a

‘s
7. NAVPERSRAN\%
mathematics test

l. WK test score

2, GS test score
3

* B test score
-

4, MC test score

5. AR test score

6. MK test score

nA" School

~

Criterion Variables:

8. "A"school written test score

It

~
9. "A"school practical score

wt (e

-

A 30-item, 4-option, multiple-choice test measuring vocabulary.

A 20-i tem, 4-option, multnple-chonce test measurlng knowledge in the
physical and biological sciences. .

A 30-item, u—optlon multiple-choice test requiring knowledge of
electrlcal and electronic components, principles,-and symbols.

A 20-item, 3-opt|on, multiple-choice test measuring understanding of
mechanical prmcnples illustrated in drawings.

A 20-item, 4-option, multiple-choice arlthmetlc test requlrmg exam-

ine€s to’solve word problems.

A 20-item, 4-option, multiple-choice test requiring knowledge of
algebra, geometry, fractions, decimalsind exponents,

Varied (by school)-item, 4-option, multiple-choice tests developed specifically to

access the mathematical requirements of each Navy "A" school in the
electronic3vraining pipeline (Berger et al., 1981).

Defined as follows for the various schools: -

& AE school--85-item final éxam.
® AV school--50-item comprehensnve final exam.  »

o CE school, Gulfport--95 items, the average of written exams on power

and wiring.

& CE school, Port Hueneme--100-item comprehensive !mal exam on power,

wiring, and communications.
o DS school--the average of all sectional exams.
® EM school-»60-item comprehensive final,
® ET schdol--the average of ¥sectional exams.
o EW school--50-item final ¢xam. .,
e FT school--65-item comptehensive final exam.
¢ GM school--the average of weekly exams, . ) R

Defined as follows for the various schools:

o AE school--the average of seven practical exams. v
@ AV school--the total number of errors across all practical
exams given diring the course.

o CE school, Gulfport--score ona smgle practical requiring a two-man team

to put up power poles and-install wiring thereon,

o CE school, Port Hueneme--the average of five practical exams on power,

wiring, communications, pole climbing, and cubicle.
® DS school--the average of all laboratory exams glven during
he course.
. ®EM school-- the sum of all practlcal scores abtained during the
course,
® ET school--the average oi all laboratory scores obtajned during
e course,
o EW school--an individual performance score on a 10-point scale
of competency.
o FT school--the sum of two practical exams, one dealing with -
oscilloscope and transistor theory and the other with gyro
and synchro theory.
® GM school--the average of all prattical ex;ms given during the

course., . .
1

-

*

a:Prediétors 1-6 are scér::s from ASVAB su?t,ests {(from ASVAB forms'j, 6, and 7). ¢ ’ L
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practical exam suggests that these scdres cahnat correlate highly with any predictors;
there, is a "ceiling" effect for the practical exam scores. The intercorrelations of the nine
variables for each "A" school are presented in Table @‘and discussed below. *

I AE school. As shown, the AE school written performance measure correlatéd
significantly with only two predictor variables-~the MK and NAVPERSRANDCEN "A"

_ school mathematics scores--and these correlations were moderately low. There were

significant but moderately low correlations between the AE school practical measure and
sthe WK and GS test scores and a significant and moderate correlation between the
practical measure.and the NAVPERSRANDCEBYN mathematics test score.

§ AV school. The EI, MC, MK, and NAVPERSRANDCEN mathematics test scores
produced moderately low significant correlations with the AV school written performance
measuré. The El, MC, and MK test scores also correlated at a moderately low level with
the AV school practical exam. ’ ' ‘ .

3. CE school, Gulfport.?2 The correlations of the CE school- written measure were
significant for only the EI and MC test' scores; however, these correlations were
moderately high and high respectively. The GS and MC test scores correlated moderately
high with the CE school practical measure. ) )

4 * o
T S

4, CE schdéol, Port. Hueneme. The correlations\of the CE schoof written measure
were significant and moderately high for ‘the WK,. MQ, AR, and NAVPERSRANDCEN
mathematics Yest scores, with the lattér being the most strongly correlated. The CE
school pra€tic ure’ correlated significantly with only the MC test score. *

5. DS school. There were no significant correlations between the DS school written
and practical measures and any of ‘the seven predictors:

6. EM school. All predictors, except for the AR test scores, correlated signifi-
cantly with the EM school written measure at a moderately low“level. The strongest
predictors were the NAVPERSRANDCEN mathematics and EI test scores; the lat¥r was
the on}y predictor correlating significantly with the EM school practical exam. ’

7. ET.school. All seven predictors correlated with the ET "A" school Written
measure.  However, only .the correlations for the MK and NAVPERSRNADCEN mathe-,
matics test scorey were moderately high;, the rémainder were moderately low. The MK
test score was only predictor to. correlate significantly with the ET "A" school practical
measure. : ' . . .

\ -
8. EW scho% The NAVPERSRANDCEN mathematics test score was the only ~

predictor that correlated significantly with the EW school written measure, and this

2Data from two locations of the CE "A" schools were analyzed independentlyA.to
determine whether correlations would be somewhat consistent across locales. As can be
seen in Table 8, the CE school, Gulfport written measure correlated most highly with the

* MC test score and pot significantly with any of the mathematics measures, while the CE

school, Port Hueneme written test correlated with the NAVPERSRANDCEN mathematics
and AR test scores as well.as the MC test scores. Both school practical measures
correlated with the MC test scores, 4nd the CE school, Gulfport practical also correlated

ith_the GS_test\score. These differences between. locales_may be due to_aptitude
differences and/or durriculum and evaluation variations. '

' 24

. 10 Py




K\‘

Table 8

Intercorrelations of "A" School Predictor and Criterion Variables

Variable

1 2 3 4 5 i 7 3 9
AE School '

l. WK test score 1.000 .451*+* .190 .289%  ,374%s 351e% 111 -.045 .209*

2. GS test score .203* 1,000 J383%w gl2ww  423es  602#* 087 -.038 .213%

3, El test score 036 .147 1.000 507#% 314w 460%* -,055 075 143

4, MC test score 084  .375 257 1.0600 3580 432%n - ()6 .190 .187.

5. AR test score 140 (179 .099 .128 1.000 S48 147 040 -.018

6. MK test score. 23 .364 212 .232 .300 .1.000 .289*  .211* 165

7. NAVPERSRANDCEN "A" ~ : .

. school mathematics .
test score 012 .008 .003 .000 .022 .084 1.000 278%  L377%e
8. "A"school written % . .
? scor <002 .00l .006 .03 .002 045 .077  1.000 291*
“ 9. "A"school practical - ' ) .
, score 044 045 .020 .035 .000 027 . 142 .085 1.000 .
. AV School

l. WK test score 1.000 .496%* “ 124 L063. .120  -229% .074  ,.172 040

2, GS test score 246 1.000 L484wr  274% 069 J313%+ 059 " ,171  -.090 7

3. El test score 015 .234 - 1.000 J343n% -,067 .300%+ <, 009 .286% -.312%¢

4. MC testscore 004,075 118  1.000 136 153 ..071 347w . 2640

5. AR test score 014,005 .004 .018 1.000° 1290' “.305%+* 014 043

6. MK test score .052 .098 .090 .023 .086 1.000 482w 237% - 309%

7. NAVPERSRANDCEN "A" : L "
school mathematics ) . ’ Y

' test score .005 °.003 .000 .005 093,232 1,000 244 <121

8. "A"school written - a
score .030 .029 .082 .120 ‘00 .056 _.050 1.000 -.290%

9, "“A"school practical < '
score .002 .008 .097 .070 .002 035 .015 .084 * 12000

CE School, Gulfport . - v

l. WK test score 1.000 .543+ 288 480% 355 164 138 357 218

2.  GS test score * .295 1.000 479%  .637%%  485* . 525% 04 4oz 817 03591

3.* El test score .083 .229 1.Q00 790%* ,502% ,270 <133+ F.539% 8.

4, MC test score 230 472 .624 1,000 .598+ .20l .332 J220% 4r-

5. AR test score Jd26 235 .252 .358 1.000 496 570  .395 224,

6. MK test score 027,276 073 040 .246 1.000 .536% 091 288 -

7. NAVPERSRANDCEN "A" e,
school mathematics \ .
test score 019 .163 018 .110 .325 .287 1.000. .430 « .395 )

8. MA"school written ) )

- score JA27 174 291~ 521 .156 .038 .185 1,000 - ,541%

9, "A* school practical =

score 048 .350 .108 . .264 .050 083" .156 293 l,oo%
. CE Sc¢hool, Port Hueneme - L N

l. WK test score . L1000 .739%+ ,332%  Slle%* 475+ 321 .226 456% .033

2. GS test score “.546 1.000 J439%  L40ue 458 133 .270 341 .130

3. El test score Jd46 <193 1.000 J568%% 443 405* (146 .067 .258 .

&, MC test score 261 .163 .323  1.000 .390% 46l L463%  427% ,369%

5. AR test score 225  .210 196 152 1.000 J389¢  L466*  L494% 233 ”

6. MK test score . 103 .033 164 213 151  1.000 .602%¢ 347 358

Note. The entries above the principal diagonal of the correlation matrix are zero-order correlauons, while .

those below the diagonal are squared ..ero-order correlations. .

.P < .05, . t’: ron

v <01 *

. J
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’ . Table 8 (Continued)
Variable l 2 3 4 5 6 7 8 -9
CE School, Port Hueneme (Continued) .
7. NAVPERSRANDCEN "A"
school mathematics
. test score 051 .073 ,021 214 217 .362 1.000 JS572%% 303
8. "A" school written
‘ score .208 .ll6 .004 .182 il J20 .327 1.000 .309
9. “A" school practical ) ) .
score . ! 0ol , .017 .067 .136 054 Jd28 .092 095 1.000 v
o DS School
1. WK testscore . 1000 .476%% ,290% .245 .110 .089 139 -.001 -.196
2. @GS test score .227 1.000, . .402%% 137 074 W335 273 -.036 -.062
3. El test score .08% .162 1.000 .607%* ,026 183 125 .088 054
4. MC test score .060 .0l9 .368 1.000 .150 .101 060 -.190 -.136
5. AR testscore .012 = ,005 .00 -,023 1.000 140 2363 -,089 -.185
6. MK test score .008 -.112 .033 .010 .020 1.000 J430%* -,119 -.076
7. NAVPERSRANDCEN "A" o -
school mathematics .
test score .019  .075 016, .004 L0132 .185 1.000 --.140 -.192
8. "A" schpol written . .
score .000 .00l .008 .036 .008 .01% .020 1,000 659% %
9. "“A"school practical
h score .038  .004% .003 .018 034 .006 .037 43¢ .1.,000 *
-
" . EM School .
l. WK testscore 1.000 .646%* 4Su%w _g5|%s  573%% 244  37]%w _183% 115
2, GS test score 417 1.000 LS51%%  _g21%® 492%w 281%  ,399%%  2|0% ,080
. 3. El test score .206 304 1.000 J539%%  269%  [322%e  45Qe% 424  [257%
4, MC test score .203 .38  .291  1.000 J477%%  310%e  393%% 285 (143
5« AR testscore .328 | .242 072 .228 1.000 JS91%e  (573e% 137 113
6. MK test score .060  .079 .104 .096 .349  1.000 +697%% 310%* 097
‘ 7. NAVPERSRANDCEN "A" )
school mathematics
test score 38 159 .203 154 .328 486 1.000 .392%* 080
8. "A'"school written . .
. score’ a) 035 044 - .180 .081 019 .096 .15 1,000 Jd16
9. "A" school practic
score 013,006 .066 .022 .013 .009 .006 .013  1.000
¢ ’ SET School
l. WK‘ test score 1,000 .429** 139 L307%%  225%  (120 Jl6** 218,036
2, GS testscore 184 1.000 .105 377%% 082 .056 L233% L 217%  -.044
3. El test score 019 .01l 1.000 J409** (125 ° .008 45 J295%* -.020
4. MC test score L9 142 167 1.060 .203*  .130 J319ve 326%% 142
5. AR test score .050 .007 016 .04l 1,000 L74%w yl2xe 231e 2] *
6.' MK test score .0l%  .003 .000 017 .225 1.000 555 354w 236%
) 7.. NAVPERSRANDCEN "A"
school mathematics
test score .100 - .05% .021 .102 .170 .308 1.000 .532¢% 157
e 8. "A" school written .
score 048 047 .087 106 .053 125 .283 1,000 51w .
. 9. "A" school practical .
¢ score .00l .pOZ .000 .020 015 056 .025 . 1%3 1.600
N Note:. The entries above the principal diagonal of the correlation natrix are zero-order correlations, while
those below the diagonal are squared zero-order correlations. .
. *p<.05.
M eep <0l *
"
23 -
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Table 8 (Cont/inued)(
. Pl . +
Variable 1 2 3 4 5 6 . 7 3 9.
EW School
l. WK testscore 1.000 .284* .068 .170 77 147 .158 006 -.044
2. GS test score .081+% 1.000 J286% 2% 057 -.044 -.103 .060 -.132
3. El test score .005 .082 1.000 .303* -,238 -.181 -.090 A3 =127
-4, MC test score .029  .050 <092 1.000 .268 061 .198 218 037
5. AR testscore .031 .003. .057 .072 1.000 «603%% [ 511%e (141 .086
6. MK testscore - 022,002 .033 .004 .36 1,000 £63%» 18] .106
7. NAVPERSRANDCEN "A"
schoo! mathemat}r.s ’ e ‘ ’
test score 025 .01l .008 .039 .261 L440  1.000 274% 175
8. "A" school written “ N
s score . .000 .004 017 043 .020 033, 075 1.000 .187
§, "AY school practical ' ’
score 002 .017 016 .001 .007 011 ..031 .035 1.000
FT School |
l. WK test score 1.000 ° .415% .150 .390* 315 .616 J359  LJlhee 328
2. GS test score - 172 1.000 720 4I5* - 125 L337% 124 .181 096
3. El test score . ,023 .223  1.000 358 -.123 .341 45 .341 .103
4. MC test score A52 (172 .128  1.000 Sh7ee (Sl (321 .207 .187
5. AR test score 099 .016 015 .267 1,000 .508%% ,480%* ,285  .206
6. MK test score 379 .150 116 266 - .258 1,000 Ji8ee 698%%° 35]
7. NAVPERSRANDCEN "A"
school mathematics )
test score .129 015 .021 .103 , .230 516 “1.000 ~ .695%* .3}l
8. "A" school written ”
. score 264,033 116 043 .081 487 483 1.000 .399%
9. "A" school practical . .
., score . .108 .009 011 .035 042 123 097 .139  1.000
GM School ,
l. WK testscore 1.000 .470*+ ,223* 181 178 -.047 .038 .208*  .105
2. GS test score .221 1.000 176 .320%** 120 -.056 .006 142 .0l9
3. El test score .050 .031 1.Q00 Jallrs 092 .045 .100 177 .055
4, MC test score 033 .l02 .097 1.000 162  -.089 -.106 «180 .198*
5. AR test score 032 .0l4 .008 .026  1.000 J9les 4738w 164 . 137
6. MK test score .002 .003 .002 .008 .i53  1.000 L4908 122 .182
7. NAVPERSRANDCEN "A" '
school mathematics
test score .001 .000 010 .01} 224 L2640  1.000 W237% L 265%»
8. "A" school written . .
score 063,020 .031 .032 027 .015 .056 1.000 L556%
9. "A" school practical - :
score 011  .000 .003 .039 .019 .033 .070 2309 1.000

Note. The entries above the principal diagonal of the correlation matrix are zero-order correlations, while
those below the diagonal are squared zero-order correlations.

*p <,05.
*+p < .01,




the GM schoo! practical measure.’ )

correlaticn was moderately low. None of these seven predictor measures correlated with
the EW school practical exam. S ‘ -
4 ) ~
¢ 9, FT school. The FT school written measure had a significant Gorrelation with the
WK, MK, and NAVPERSRANDCEN mathematics test scores. These correlations were
moderately high for the WK test score and high for the, two mathematics predictor

- variables. The FT school practical did not correlate significantly with any of the

predictor measures.

10, GM scl_\_p_ggl_. Only the NAVPERSRANDCEN mathematic§ test score had a
significant correlation with both the GM school written and practical exams, and these
correlations were low. The WK test score had significant but Iqw correlation with the GM
scliool ‘written measure, and the MK test scdre had a significant’but low correlation with

¢

-

Cluster Analysis - o

Based on the cluster analysis and knowledge of these tests, four clusters & predictor
variables were formed. Table 9 presents the four clusters, the-measures included in each
and a cluster name. The clusters are numbered to allow easy identification of the
measures included in the squared multiple correlations also presented in Table 9.

The clustering of measures and the subsequent multiple regression analysis produced
consistent results across the majority:of Class "A" schools and were similar to results
obtained. in the BE/E school. In five of the ten "A" schools (AE, CE Port Hueneme, ET,
FT, and GM), the mathematics cluster accounted for the most attributable variance in the
written school measures. In three of these schools (AE, FT, and GM), it also represented
most of the accountable variance with the practical measures. The ‘electronics cluster
accounted for most of the attributable variance in the AV, CE Gulfport, DS, and EM
school written measures and in the AV and EM practicals. The EW written and practical,
as well as the majority of the "A" school practical measures, "would be very poorly
predicted by the majority of ‘the cluster variables. Combining the electronics and
mathematics clusters (Rzy 2,“) increased accountable variance of the "A" school written

measures; recombining these .two clusters with the verbal cluster (Rzy 124) again

increased the amount of variance in the written tests that could be accounted for by
predictor variance. However, the addition of the arithmetic reasoning cluster to the
regression equations (R? 1234) did not appreciably increase predictability in the majority
of "A" schools. * y. .

-
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. “ ) . . Table 9
' : “AN échooliVariable Clusters and Squared Multiple Correlations
. ’ . 1' N * ¢ R . . . .
. _ ‘ o - .
. o . \ Test Clusters ©
Cluster No. R ’ Tests . ; ‘ Cluster
1 . ’ WK and GS “, ] Verbal
. 2 ‘ El and MC o . . = Electronics
3 . AR . ' Arithmetic reasoning
R ¥ . .
. b MK and NAVPERSRANDCEN "A'""schocl mathematics g ; Mathematics
" Squared Multiple: Correlatiops with "A" School Written {W) and Practical (P} scores BT
AE AV CE . CE DS EM ET - EW FT oM
- Port \ . -
Gulfport Hueneme ) .
W P W I N 4 W P W P W P W P W P W P W P
" N
Rzy.l .061* .002 ,039 .017 .198 ® .36\'4' ,208¢ ,025 .00l .039 .048 .013 .066* .005 .003 .017,  .265% .109 .O45 .012.
Rzy.z .038  .036 ..151e% ,125%c 523¢+ 280 .226% ,139  L10l* .047  .184%* .066* ,137* .027 .052 .022 26,036  .048 .039
Rzy.] .000 .,001 .000 .001 .l55 .053 .243%* 054  ,007 .03 ,018 .0l12 ,053* ,014 ,0l9 .007 .080 .042 .026 .018
RE . -Lbszy 0950+ 078+ .096** .212 .163 .326** .140 .023 036 .156%*.009 2884’ .056% .074 .030 .564**.130 .056% .073

© 0 RI o 067 075 L174%* 135+ .538% 04 .325% T.189 .120 L0901 C.189%%.076 .I57¥.040 *.053 .035 .369* .120 .073 .02
R’y.13 .084  .007 .03 .019. .239 .367 .309* .07% .009 066 .049 .018 .l0l** .018 .02% .02 .280* .l19 .061  .027
‘ 190% % .134%* (098* ,112* .364 .403  .453¢* 175 024 .071  :160%* .018 .299%% .061 087 .045 .591*$~157  .099* .084
/ R 93 <048 037  LISI%* .127%% .525%% .290 .G17%% 146 .103 071  .lgkee .068% ,.163%* 037 .065 .023 .242 .060 .065 .0%0
RZ 0 .186%% L114% .204%¥ ,172%% ,599%¢ 1339 7 U381% LI86 113 089 .233%*.070 347w 074 L115 .0U5  .625%%.130 .107*  .128**
J6l¥® (103% ,085% L115%* .268 .l64  .393** 145,025 .052 ~ .173%*.0l4 .288%* .056 .Q74 .030 .583**.130 .059  .073¢
g.123 096 .076  .135%% .136* .539% 420 .448* .209 .12l 108  .189%* .080 .178+¥"049 .068 .037 419% 7027085 - .06l
SR gy G202%% (19504 2230 L196%% L609% 422 ¢ 475% 250 L4l L1230 .242**.QB0- .351%% 086 .12 .056 .675%*.159  .130% .lal
2204 L1374 .107% ,128% .378 b2l L474*e (184 026 .083 .187%¢.020 .299%% .061 .087 - .O45  .624**.158 .099 .08
(210%% (125% .212¢% (189%% .614* 419 WTI** 185 (133 L0°6  .256%*.074  .3u9% .07 LIS Q046 .625%¢ 130" .107%  .132¢
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'CLASS »C* SCHOOL (Avwnon ELECTRICIAN'S MATEIAVIONICS
TECHNICIAN (AE/AW))

Participants

Participants were 38 graduating students from the AE/AV "C" school located in
Memphls, Tennessee. Performance data for |50 such students had been obtained for a
previous research effort (Baker, 1981b). present .analysis, 12 subjects were .
excluded because of missing data. )

B

Measures . - oo~

The predictor varlables included scores obtamed in (1) two subjects of the Basic Test
Battery (BTB), the forerunner of the ASVAB, (2) three sections of the AE/AV "C" school
entrance test, and (3) a NAVPERSRANDCEN mathematics test developed for AE/AV "C"
school students (Baker, 1981b). The AE/AV "C" school final exam score was the criterion
variable. The variables are described in Table 10.

>

-

Analyses ' D g » .

The means, standard deviations, and intercorrelation of the seven variables were
computed. Additionally, scatterplots were produced for each of the six predictor
variables against the criterion variable. These statistics provided a’ description of the
variables and assurance that the assumption of more complex analysis were not violated.,
A cluster analysis was then performed to determine empmcally how the six predictor
variables grouped together. The -clusteting procedure was ‘essentially the same as that
employed for the analyses of the BE/E and Class "A" school data. Finally, the squared
multiple correlations of the four predictor clusters with the criterion varlable were
computed. d ) ~

N
‘Results -, . e
. Correlations =~ ‘ '

Table 11 presents the means and standard deviations of the criterion and pred'ictor
variables; and Table 12, the intercorrelations. -Scatterplots did not reveal notic€able
curvxlmeanty in the relationship between the AV "C" final and the sxx predictor varlables.

All predictor variables, except for the ART te(\‘t\score, cort’elated sxgmflcantly with
the AE/AV "C" school final exam. The GCT, diagnostic computer, and NAVPERS-
RANDCEN mathematics test scores had moderately low correlations with the final test
scores, while the diagnostic mathematics and electronics test scores had moderately high
correlatlons with the AE/AV school final,

Cluster Analysis

Based on the desire to separate mathematics knowledge from general aptitude and
electronics knowledge and the results of the cluster analysis, it was decided to form four
clusters of predictor variables. Table 13 presents the four clusters, the tests included in
each, and a cluster name. Although the content of the NAVPERSRANDCEN mathematics
and diagnostic mathematics test are similar, the cluster analysis indicates that diagnostic
mathematics is more closely associated with diagnostic electronics and computers than is
NAVPERSRANDCEN mathematics. To avoid having to collapse electronics and mathe-
matics, it was decided to keep the NAVPERSRANDCEN mathematlcs and diagnostic
mathematlcs tests separate. .




AE/AV "C" School Predictor and Criterion Variables

Table 10 '

Variable?

Description

Predictor Variables:

. 1.~ General classification test (GCT)
score

. 2. Arithmetic reasomng test (ART)
. scote

3. Diagnostic mathematics test score

4. Diagnostic electronics test score

-

5. Diagnostic computer test score

.
L} > . "u
. :

6. NAVPERSRANDCEN AE/AV “C" school
- ' _mQ‘thematics test score

1

Criterion Variable:
7. AE/AV"C" school final exam score

-
-

.

A 35-item, 5-option, multiple-choice
test with 2 item types--sentence com-
pletion and verbal analogies.

A 25-item, 5-option, multiple-choice

test of arithmetic word problems.

A 17-item section of the 148-item AE/ - .
AV "C" school entrance test. Items are
4-option, multiple-choice questions
requiring the performance of higher-

order mathentatical operations.

A 72-itemssection of the 148-item AE/

. AV "C" school entrance test. Items.are

k-option, multiple-choice questions re-
quiring the recognition of elect: ical -
relationships and facts, the reading of
electrical dzagrams, and the performance
of operations necessary to calculate such
values as voltage, current, and resistance.

A 2l-item section of the 148-item AE/

AV "C" school entrance test. Items are
4-option, multiple-choice requiring
demonstration of such skills as coverting
numbers to binary, solving Boolean aigebra-
problems, and recognizing facts about

~

computers..' - Lo

A 93-item completlon test measurmg per-

" formance in the'12 topic mathematical

_areas identified by AE/AV "C" school i in-
“§tructors as being necessary for success-
ful course performance (Baker, 1981b).

A 100-item, 4~option, multiple-choice
comprehensive course test. Topics
measured by the test include mathematics
and electronics fundamentals, D-C and
ArC series circuits, networks, semicon-
ductors, amplifiers and oscillators,
multivibrators, nonlinggr magrietics,
computers; and electronics
troubleshooting. .

17

\ 3GCT and ART are subtests of the Basic Test Battery, the forerunner of the ASVAB, .
. which was admmxstered to military recruits through 1976. '«
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1% _ .o _
- : ' Table 1T e
Means and Standard Deviations of AE/AV "C" School .
Predictor and Criterion Variables P .
L3 ’ :I\v,.. s ARy
g ‘ Variable? \ Mean ’ . Standard Deviation h ]
1. GCT score® .- 88l ) 8.5 f
2. ARTscore®, * 55.8 - - 9.8 - L
»”© 3. Diagnostic mathematics test score® - 45.6 o152 . o F
.+ & Diagnostic electronics test scoreS 34,5 15
5. Diagnostic computer test® " 434 ‘ 12.4-
) 6. NAVPERSRANDCEN AE/AV "C" school C o
~ - mathematics test score 65.8 . 12.4 .
. 7. AE/AV"C"school final gxam score 708 . . 87 :
: ' Note.  Sample size is 38. , ‘s
" 3Vaviable 1-6-are predictor variables, and 7, the criterion variable,
b~Nav.y standard scores (NSS) X = 50,'SD = 10 for an unrestricted recruit population,
: Ttansiated score. with-a maximym possible of 99 based'on a conversion table; for
v example, 32 or 33 wrong equates to a score of 77.. Each test has.a separate conversion R
v table, | . S . ' T Vo e
Sy \ Co L. S T A
Raw.score, with a possible-maximum of 93, _ ' N e A

.
' * ‘. R M . A . .
‘v PN "y . . N . .
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Table 12 : N
\ ot : - - ' R
Intercorrelation of AE/AV "C" School Predictor- and
Correlation Variables .
. ’ M
Variable 1 2 3 4 5 6 7
. 1. ‘GCT score ™~ 1,00 . .56%* .29 . .42%x  35% 27 35+
2 ART'score .31 1.00 J32%  45%x 337 30 .19
3. Diagno’sticmathé- :° . . . . .
. matics test score 08" .10 1.00 SOUXR QU y7uE 57%%
-> 4, Diagnostic elec- . : N ’
.. tronics test score 18 .20 — 41 1.00 51 LB S LT Y iy
5._‘ Diagnostic.computer ", ‘ ' :
S test score S YIRS <34 1.00 W48%x 34
6. 'NAVPERSRANDCEN AE/ L . .
AV "C" school ¢ { L
,mathematxcs test i . . oo .
. -"score R 07 .09 §2 .24 .23 "1.00 J35%
. s . . ¢
7. AE/AV "C* school . . ’
e findlexam score « .12 .04 ’ .27 .37 .12 12\ 1.00
Note. The, entnes above the principal diagonal of the correlation matrix are zero-order *

correlatlons, whlle ‘th8se below the diagonal are squared zero-order correlations.
Vanables 1 6 are ptedictor varxables, ‘and 7, the cnterlon vanable. )

. i o . ' . . . .
] .‘ *p < 0050 ‘\‘. > s ) ‘0 ‘: * * N ) ) ' v E ‘
' . ' ': .\l 'Q‘V N M l' ' .. . :. '
*'*P < .01‘ . ' \ '& . : S

L . .
' ' - \‘-\/
3
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[
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~ .
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“Fable 13 ,
: .. . {
AE/AV "C" School Variable,Clusters and S
\r(\ Squared Multiple Correlations . = .
$ ) PN
o " Test Clusters L e
Cluster No. . Tests ‘ \ " Cluster
! ' GCT and ART General.ability
. . } , e ) .
2 Diagnostic electronics and .
diagndstic computers : ‘ Electronics )
3 Diagnostic mathematics ‘ ' Dia‘gnosti'c mathe- ~
RS ‘ . L ‘ matics‘. .o g", "
" NAVPERSRANDCEN "C" school
. mathematics - Math'ematig\s .
" (‘; a Sq\;lared.’\Multiple Correlat,iQns' R toe S
20 , \ 2 - : 2 - 271 2 - ;
R 3‘2.1 = .lzlf. ‘ R 2= .‘374**; ,\R 'y.3 " 27 1% . 32 T 120
2, T 2 - . 2 ... _ 2 - -
P\ y.lz - 0#12** R y‘olB - 0324 b ( R ‘y_.lu - 0197 R .y.23 - 9412**
‘2_' - - . ‘2 _ 4 . . . v 3 .
RTyau=-378%% - RE gy =28ex o

) . N " ' . . .
RE Loy dskes R? |y = 4l6**  'R? yize= 33¥r T RE o < 413wk
7 ) ) ’ - : * .
RZ (g = h55%e * R

*Fratio p < .05.
**Fratio p < .01,

¥

- ifrhe electronics, cluster accounted for more of the variagncevof the AE/AV "C" school
exam than did the other predictor clustérs. Combining_the electronics and’ diagnostic
mathematics clusters increased the variance accountability; . a further increase. was
obtgined. when the ggnéral ability. cluster was combined. ‘with the electronics. and

diagnostic mathematics clusters, - The addition of the NAVPERSRANDCEN: mathematics

cluster to the first three Would.make no appreciable différence in predictability of AE/AY
ol ﬁchool petformance, , * - : 1

‘ ' « ]
E . ’ A PN .
i

1 . - DISCUSSION AND CONCLUSIONS

| )

»¢verdl, the NAVPERSRANDCEN mathematics test score was more strongly corre-
lated, more often, with the criterion measures of the schools represented in the three
stadigs than was any of the other predictor variables. This may be attributed to the
greater time lapse bétween the administration of the other predictor measures and the
criterion-measures. However, given the number of significant correlations of the. MK test
score with the criterion variables, it appears that the mathematics aptitude/achievement
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. R . _ .
tésts, along with the electronics aptitude measure, are'the strongest predictors of the
criterion variables investigatéd in these studies.* The AR test score.appears to be of
limited value in predicting électronics performance in the schools. The clustering of the
predictor measures and subsequent ‘multiple regression analyses support these same

| conclusiops. . - ' : :
‘ The moderately low intercorrelations among the variables of interest in the present

studies' may be because subject groups contain only those individuals who successfully
graduated fromsthe schools. If final scores had been available for attrites, and these had

~been .included in the analyses, the resulting correlations may have been higher. A

comparison‘of the ASVAB scores of the attrites with“those of the graduating students

’ might provide some additional insight into this issue. Co

LI

§

-

The BE/E school and Class "A" school subjects in the,presént studies had been tested
With'/ASVAB Forms 5, 6, or 7. However, since the majority of subtests of intergst in these
studies ‘were unthanged in the 8, 9, 10 ASVAB series, it is ‘doubtful that 'significant
differences would be found by employing- data from the new series, °

i The fact that mathematics ability consistently correlated more highly with elec-

" tronigs Performance, as measured by the schools' written measures, may indicate that the
relationship of mathematics to electronics as taught in the schools is*above -and beyond
that contributed by overall general aptitude. The lack of relationship- between miost of
the aptitude measures investigated here and theBE/E*and "A" school practical exams may
merely be a function of the limited variance potential inherent in most practical exams. -
Usually, these tests are scored as either passffail or on-the number/percent correct of,a
‘very limiteéd number of tasks. If this is cqptrasted with the variance poténtial of a 100-
‘iten?” written ‘test, it is hot surprising’to find lower .correlations with the practical. An
alternative interpretation may be that ability measures’*better predict performance
related to the prerequisite-learning required ‘to perform a skill, rather than actual skill

" performance. This view is consistent with the findings of previous efforts where
instructors indicated mathematics ability was a necessary. prerequisite- for .understanding
electronics (Baker 1981a, b; Sachar & Baker, 1980). However, electronics maintenance . _
technicians_indicated that, although an understanding of mathematics was useful in the .
performance of their jobs, actual use of mathematics at the job. station was minimal
(Baker 1981c). . : - .

Based on the aforementioned findings and results of previous research (Baker, 1981a,

‘b, c; Sachar & Baker, 1980; Berger et al., 198l), it appears, that the amount of :

mathematics taught/required in electronids training .should~neither be increased nor . .

decreased. Rather, it should merely be redistribuited and enhanced to increase its

efficiericy and effectiveness.: . : ' o A .

% 7+ The appendix contains a listing, by rating, of the mathematics requirements asso- '
ciated with each school that is part of thé training sequence for the rating. The 70 skills
listed for each rating form represent those included in Sachar and Baker's (1980) survey,

. which was administered to instructors at the BE/E and Class "A" and "C" electronics
schools to determine the level of importance of each skill to a course and the level of
instruction provided in each skill (Baker, 1981a, bj Sachar & Baker, 1980). For each of
‘these skills, the following is indicated: ~

I The level of instruction provided, noted by a P, indicating "Prerequisite" (must
possess skill on entrance into course);-an R, indicating "Reviewed" %some level of skill is
assumed, but skill is reviewed in course), or a T, indicating "Taught" (no previous
knowledge assumed, taught explicitly as a skill-for the ccurse). :

L d

-
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2. Whether the skill is used frequently, rarely, or nevér by fleet personnel.
Information on fleet usage of mathematics was obtained from a previous study (Baker,
1981c). . ' ) .

3. Whether ‘there is a problem with the level of instruction provided at each siage
of the training sequence. Problems include having a skill that is* prerequisite prior to
being taught, reviewed prior to being taught, prerequisite prior to being reviewed, or
taught more than once. . - \

- One method to increase effectiveness of mathematics training is to revise curricula
such that they reflect recent advances in instructional technology., NAVPERSRANDCEN
has recently created suchrfta mathematics curriculum for the BE/E school. A series of
diagnostic tests and individualized curriculum modules covering only those mathematical
skills found to be critical to successful BE/E course performance (Baker, 1981a) were
developed and integrated with the BE/E curriculum. Based on their performance in a
diagnostic test, students are prdvided with instruction. in only those areas of relevant
mathematics in which they are deficient. This approach minimizes the amount of training
time necessary to be devoted to mathematics remedial training.® :

From an analysis of survey data (Sachar & Baker, 1980; Baker, 19814, b, ¢) and a
cursory review of electronics school course .outlines, it appears that the mathematics
required in each of the schools is necessary to grasp the electronics curriculum. H wever,
based on previous findings (Berger et al.,, 1981; Baker, 1981a, b), consider ly less

o

sophisticated ability is required to pass each of the courses. This may accourft for the

- mathematics skill deficiencies, in areas deemed by instructors as critical to successful

:r*""‘:) ‘

Q

course performance, of individuals who have successfully graduated from the course. If it
is not required that students fully comprehend the subject of electronics (i.ey if 65%
comprehension is sufficient), then course materials should be revised such that only that
information, at the comprehension level necessary, be included in with-a more thorough
understanding of relevant course-material. Instead of setting a criterion of 65 percent for-
a 10-week "A" school comprised of relevant and less-relevant materials, it may be
possible to set a criterion of 95 percent for a 3-week course covering only relevant or
essential material. To determine what should be included in courses, a job analysis.should
be conducted--not a complex job/task subskill component analysis, such.as would be.done
under the Navy occupational task analysis program, but, rather, a simple analysis -of job
tasks and their prerequisites. ° D Lo

»
Al

' Currently, there appears te be a’questionable relationship between the. job .perfor-+
mance “requirements'of fleet'personnel and that which is taught in the schools. As part of
a previous effort, a survey was administered t6 approximately 700 fleet personnel in 10
electronics ratings. Each was asked to indicate ‘how useful on-the-job-training was as
compared to school training *and how ‘often on-the-job-training was received (Baker,
1981c). Of the personnel surveyed, 72 percent indicated that on-the-job-training ‘was
more useful than school training; over half responded that they received this training
daily. It may be, of course, that the. schools concentrate on theory and prerequisite
training, that are necessary for successful job performance, but are not apparent skills in
use at the job station. However, to ensure that the appropriate prerequisites are being
taught and that a sufficiently high criterion is established to ensure mastery of
requirements, the aforementioned job analysis should be corducted.

-

SA NAVPERSRANDCEN technical report do;urﬁenting the design, development, and
evaluation of the BE/E mathematics curriculum will be available in FY83.

~

22

.
;
'




- ' ~© ' RECOMMENDATIONS L,

1. A job-analysis of electronics maintenance technicians should be cbnducted.
2. If electronics «courses are to remain unchanged as to content, mathematics
training should be-redistributed within the courses as suggested in this report.
. . 3. Existing mathematics training should be enhanced to increase its effidiency and
effectiveness. . .
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g “ " APPENDIX

MATHEMATICAL REQUIREMENTS ASSCCIATED WiTH SCHOOLS INCLUDED
, . IN TRAINING SEQUENCE FOR ELECTRONIC RATINGS

CONTENTS

o
-
oQ
o

AE/AV Rating ¢ & & & & 8. 8 o+ 8 2 % s & ¢ * 8+t *t ° 8 " 8o+ 0 s s 0+ IA.‘l

CE Rating ® ¢ o o ¢ ¢ ¢ o o o L L L D ] S5 8 8 ¢ 0 o 8 s 0 e o A‘B

DS Rating ® o 8 8 o & s s e s s o 't e s s s e % s e s s s e s s e s s A‘5

B EM Ratlng . o ¢ 8 *» & ° 8 8 S+ 8 8 8 8 s + & o ° o 8 + 8 O 2 b+ s s o s A‘?

ET Ratlng . . 4 o s s 8 o o o ) ® & & 8 0 o e+ 8 * 82 % 2 » 0+ 8+ 0 s 0o 0 o A‘9

Ew Ratlng ¢ & & o o & o o 8 ¢ % e * e: s o o @ P LR O D L R I I A" 1 1

y FT Ratlng ® 8 o 8 o ¢ 6 e 8 4 e s 0 & s e e s 8 % s s 0o 4 % s e ) * o & o A“la
GM‘ Ra.‘ting'.‘ e o o ‘ . o s s s s s s s s o s S N R R ST S IR S A"IS‘ *

- . ST Rating ¢ s+ s s s o L e e e I I L I B o . s s s & o A" 137

' \ d . ! .




¥ 3 e e o e et
. Table A-1
| ' Mathcm‘atical Requirements Associated with Schools
* Iricluded in Training Sequence for AE/AV Rating
o ' Skill Acquisition Level Ratings® Fleet?  Problems with® = »
BE/E  "A" Schools "C" Usage Level of
Toplc Area Skill School AE AV  Schools AE AV Instruction
. Arithmetic Operations 1 p . P R R Freq. Freq. X
with Numbers (4) 2 p P R R - - -X
. ) 3 - . e s R - - X
. . 4 - R P R P -~  Freq, X
Estimations (1) 5 R P R P - - C X
Fractions (5) - 6 Pe R - R ° -- -~ X T
7 P P - R - - X
8 -- - - R - - X
- : 9 P -~ - R - - X
10 R -- R R . - - X X
' Units (4) 11 T P R .Ry -- " Freq. 0
. 12 T P° R R - - 0 .
.13 T P R R - - 0 .
1% - -- R R - e X
} _—-
Conversions (3) -~ 15 - .- - R ~~  Freq. X
o . 16 T P T R - - X
- e ‘ 17 -- P R - T e - X )
-
Scientific Notatior (4) 18 T - R T T .- eq. X
- © 19 T - R R - 0 .
' 20 T - R R - = 0
L .2l T T rU ® IR 0
.~ Decibels (1) : 22 - e . T - - 0
- Logarithms (&) v 23 - - - T - - 0
- - . . 4 Ch == s - T - - 0
[ ) , ) ¥ ‘\ 25 . — - T . - . ;- o
s ‘ 26. - v T - - 0
. Linear Equations (2) 27 T .\ PR R C - - 0. -
' ' 28 T P R R - - o . '
Quadratic Equations (¥) 29 T R - R ' O 0
_ 30 - - - T - -- 0
. 31 - - - T - - o |
. 32 - e - T - - 0
3skill acquisition level ratings are based on responses made on a 3-point scale, wlere
P = Prerequisite, R = Reviewed, and\T = Taught,
BA dash is used to indicate no fleet usage. .
€X = Yes and 0 = No. ’
. ‘ 8
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. Table A-1 (Continued)
& x
Skill Acquisition Level Ratings® Fleetb Problems with®
BE/E  "A" Schools '"C" Usage Level of
Topic Area ' Skill School AE AV Schools AE ° AV Instruction
Algebraic Expressions (9) 33 - - - R - - X
3% L= e e R X
35 W3 - - R - - X
) 36 b e - - ‘R - - X
37 il — - R - ‘am X
38 - - - R - - X
39 - - - R - - X
' 40 - - R -- - X
4] - - - R - -- X
Determinants (2)' 42 - - - T - - 0
43 - - - j}) T - - 0
" Geometry (2) 44 - - - T - - - 0
. 43 P - == T - - X
Trigonometry (6) 46 T R - T - - X
. 47 T, e - T - - X
48 -- - - -- - - 0
49 - .- - - T - - 0
50 ' - - - T - - 0.
51 - - - T + - - 0
Phasors (7) 52 ¢ - - - T - - 0
53 - - - R - - X
54 - - T - - 0 .
55, - T - - 0
.56 <~ - - T - - 0
« 87 - - - T - - 0
. 58 [ -, - T S — 0o
Number Bases(4) .- 59 - T T - T - - X
60 - T T T - - X
61 - T T T - - X -
\ 62 - T T T - - X
. Doolean Algebra (8) " 63 - T R T - - X
 n . - 64 - T R T --  Freq, X
) » . ° N N 65 . o= % T R T - - i x
U e e . = R: T - e X
L 6 . = . R T - - X |
.68 - - - - - - 0
6 . +-—- T R X - - X
70 - T R ™ - -- X

3skill acquisition level ratings are. based -on responses made on a 3-point scile, where
P = Prerequisite, R = Reviewed, and T = Taught.

PA dash is used to indicate no fleet usage, .
cx:Yesana‘0=No. ‘ ) :

A-2

o~




[

, / Table A-2
Mathematical Requirements Associated with Séhools
Included in Training Sequence for CE Rating

Skill Acquisition Level Ratingsa ) Problems with®

“BEJE . "A" Schools _"C" Schools _ Fleet®  Level of
Topic Area Skill School ~ CE CE CE CE Usage Instruction
7/ Gulf- Port Gulf- Port . . .
port Hueneme port Hueneme
o - - 3 - - v/
Arithmetic Operations 1 P P. P R P Freq. X
with Numbers (4) 2 P P R T T - X
T N . 3 - - - T T Rarely 0
4 P R R P Freq. X
Estimations (1) 5° - - P - R Freq. X
Fractions (5) 6 P P R R T Freq. X
7 P P .R R R - - X -
. 8 - - - T P - X
9 P P R R R - X
10 R - - R R - X
' Units (4) 1l T R P T R Rarely X
12 T. P P T R - X )
. 13 T P P - T - X :
1" - o - - T - -
;, Conversions (3) . 15 - -- -- - P - Rarely - x3 o -
d ' 16 T P P P- T - X
) i 17 - p - - R - X
Scientific Notation (4) 18 T - 'R T - -\ X
19 T - R T - -- X,
: 20 T' - R T R - X
« 21 T - v - -- - - 0 ’
Decibels (1) 2 - N , - - - 0
Loga‘rithms (4) 23 - - - T - — 0
.2 - - - T - -- 0
v . .25 - - - - - -- 0
26 - - - -- - - 0
; dmen - & ca |
Linear Equations (2) 27 T P R T T - X - |
‘ 28- . T P R T T - X |
Quadratic Equations (4) 29 T - - T ST - X
30 - - -- - - -- 0 ;‘
31 - - - -- - - 0 |
2 - - - - - - 0 |
3gkill cacquisition. level ratings are based on responses Mmade on a 3-point scale, where
. P = Prerequisite; R ="Reviewed, and T = Taught. ’ ‘
bA dash is used to indicate no fleet usage. . ’ < ’

CX = Yes and 0 = No.

. * 4
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Table A-2 (Continued) ¢
’ . . Skill Acquisition Level Ratingsa\ . b Problems. with® .
. BE/E - "A" Schools "C" Schools Fleet” - Level of
Topic Area Skill Schoo! CE’ CE "CE ‘CE ~ Usage Instruction

© Gulf- - Pért  Gulf-  Port
port Hueneme port Hueneme

“* Algebraic-Expressions (9) '( 33 - - .- - T

- 0
R: - - - - - - 0
35 - ~ - - . - -~ 0 .
36 - - e - .= - 0
. 37 - - -- — -- - 0
' 33 - - - - - - 0 -
: - 39 - - - - - - 0
, [ - - - = - 0
L - - - 0
Determinants (2) 42 - - - - - e - 0 '
43 - - - - -- - 0
Geometry (2) M U - - - T - 0
. 45 P B T T T - X
‘ Trigonometry (6) 46 T -~ - T . — X
- 47 T - | - T T - X
48 - - - - -~ 0
49 - . - ‘L) - T - - 0
. 50 = had - - - i -0
51 - - - - - - 0
Phasors (7) . 527 e - T - - 0
53 - . - T . - - 0
Sh. - - - T - - 0
55 - - - T - - 0 -
56 - - - T - - 0
57 - - T - -- 0
58 - = - T - - o
Number Bases (4) 59 - - - e - 0 a
60 - - - -- - - 0 -
. 61 - - - - - - 0
62" - -- -~ - - - 0
. Boolean Algebra (8) 63 - -- - - - Rarely 0
o 64 - - - - e 0
65 - —- - - -- -- 0
66 - - -— - - - 0
67 - - - -- - - 0
, 68 - - - - - - 0
69 - - - - - . 0
‘ . 70 -- - - - - - 0 . ,

3skin acquisition level ratings ‘are based on responses made on a 3-point scale, where
P = Prerequisite, R = Reviewed, and T = Taught. L

PA" dash is used to indicate no fleet usage.
. X = Yes and 0 = Nos

==
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’ Table A-3
Mathematical Requirements Associated with Sthaols
Included In Training Sequence for DS Rating
Skill A‘cquisiiion Level Ratings® b Problems with®
BE/E "A" "C" Schools ] Fleet Level of
Topic Area Skill School ‘School UYK-7 642A/B Trans. SYA-4 Periph. Usage Instruction
Arithmetic | P R R P P P , P Freq. . . X
Operations 2 'P - R P P - X
with Numbers 3 - R P - - P - - X
() 4 R -- -- - P P - - X -,
v
Estimations (1) 5 - R - -- P -- - - X
Fractions (5) 6 P - P -- P P P - X
7 P. - - - P P - . X
g - -- -- -- - P - | X
9 P -- -- - P P - -- X
10 R -- - - - P - - X
Units (&) 11 T P . -~ P P P P Freq. 0
12+ T P R P P P P -- 0
13 T P P P - P P - 0
14 -- -- -- P P P - - X
Cofversions 15 - -- - - - P P Freq. X
(3) 16 T P R , P P P -- 0
17 - -- -- - - P -- - X
 Scientific 8 T R R T PP P - - X
Notation (4) 19 T™ R 'R T P P - - X
20 T R R T P P -- - X
21 T - - T - P - - X
Decibels (1) 22 tm - -- - T - - - 0z
Logar'ithms ) 23 - - - -= -~ - - - 0
2 - - -, - - - -- - 0 .
25 - - - -- - - - - 0
26 -- - - - - - - - 0
Linear 27 T - _ P -- 0
Equations (2) 28 T -- - -- ¢ 0
Quadratic 29 T - - -- 0
Equations (4) -30 -- -- P -- X
.31 -- -s -- -- X
32 e e e - X
3Skill acquisition level ratings.are baseu on responses rhade on a 3-point scale, wher@P = Prerequisite,
R = Reviewed, and T = Taught. :
DPA dash is used to indicate no fleet usage.
X = Yes and 0 = No. ' ' '




Table A-3.(Continued) -
Skill Acquisition Level Ratingsa . - b Prohlems with®
BE/E "A" "C" Schools _ Fleet™ _Levelof -
Topic Area Skill  School_ School UYK-7 642A/B Trans. SYA-4 Periphs Usage Instriction
Algebraic 33 - - - - - 54 - - X
Expressions 3. - ' aa - - - P - - X
@ 35 - -- - — - P -- - X
3 @ - T e = - P - - X .
37 - - - - - P - - X
38 - - - -- - p - - X
39 - - - -, = P . . X
. 40 - - - - - P - - X -
4l - - - - - P - - X
Determinants 42 - - - - - P - - X
(2 .43 - - - - " - - - * 0
Geometry (2) 44 - - - P . P - X
43 P - - - R -, . P - "X
Trigonometry 46 T. - - e e P - R -~ 0
(3) 47 T | - - - R - P - 0
‘ 48 - - - - - - P - X
49 - - S - - - - - 0
50 - . - - - - T - 0
51 - - - - - R P - X
Phasors (7) 52 - -- - - - - = - 0
53 - - - - -~ - -- - 0
354 - -- - - - - ? e - 0
55 - - - - . - -— 0 ¢
56 - - - - - - - -- 0
57 -- - - - - - - - 0
58 - - - - - - - - 0
Number Bases 59 - T R P P P P Freq. 0
(4) 60 .- T 3 P P P P - 0
6l - T R P - P - - 0 )
62 - T R P P P - - 0
£ 3. . —-— >
‘Boolean Algebra 63 - T R P P° P P  * Freq. 0
(®) 64 -- T R P P P P -- 0 s .
65 - T P P P P P - 0
66 - T P P P P P - 0 -
67 -- T R P P P P - 0
68 - T R P - P« P _ - 0
69 - T R P P P P - 0
70 - T R P P ‘P P - 0
Askill acquisition level ratings are based on responses made on a 3-point_scale, where P = Prerequisite,
R = Reviewed, and T = Taught. '
®A dash is used to indicate no fléet usage.
€X = Yes and 0 = No.
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Table A-4 D

o

Mathemancal Requirements Associated thh Schools
Included In Trammg Sequence for EM Ratmg

Acquisition-Level Ratingsa b Problems with®
BE/E "AY nee Fleet Leével of
. Topic Area . Skill  School School School Usage Instruction
. Arithmetic Operatxons \‘, \ 1 - P. P P Freq. X
- - with Numbers (4) 2 P R R - X
’ 3 -~ - R -~ X
4 R R R - X
Estimations (1) 5 - - - - 0
Fractions (5) 6 P R R - X
) 7 P R R - X
8 -- - R - X _
9 P P R - .. X .
10 R P R - X . 3
Units (4) n T P R Freq. 0
12 T P R - 0 -
13 T - P R . - e
1 - - R - X
Conversions (3) - 15 —_— - - - 0 -
- ' 16 T P R - 0
3 ' »“"'\\5—“ i 17 bt - - - o
.Scientific Notation (4) 18 T R R - - 0
. : . 19 T R R - 0 >
20 - T - R : -~ 0 N
‘ 21 T - R - 0 .
Decibels (1) 22 - - - - 0
Logarithms ) 23 T - - - - 0
) . 24 -- - o 0
s 25 - - - - 0.
X 26 i1 - - - 0
Linear Equations (2) 27 T R R - 0. -
b2 T R - 0
Quadratic Equations (#) 29 T . R - 0
) 30 sy, = - - 0
31 - - - - 0
A . 32 L= YT e - - 0

aSkxll acquisition level ratings are based on t;esponses made on a 3-pomt scale, where |
P : Prerequisite, R.= Reviewed, and T = Taught. : ' |
o

Z—LA dash is used to indicate no fleet usage.
¥~ X '=Yesand0=No.




-

Table A-4 (Continued) ‘ S

.

Achuisi.tion' Level Ratingsa . b Pr6blgmswifh§

BE/E ""A" ~ "C" Fleet Level of
Topic Area Skill School School School Usage Instruction
Algebraic Expressions (9} 33 © - .- > - 0
M . 3“ - - - -~ ndd 0
35 - - - -- 0.
. 36 - -- - - 0
37 - - - - 0 .
38 - -- - 0)
39 . = .- - - ¢ 0
40 - - - -- 0 .
. 41 - - - - 0
. Déterminants (2) 42 -- - - -- 0
; o 43 - - - - 0
Geometry (2) by - - - - 0
- - 45 p R - 'R - X C
Trigonometry (6) 4 T P R - 0 iy
- : 47 T - R -- 0
’ 48 - - - - 0 e
2 #9 * [ ntad - & - - 0
| 0~ = . R - X
.; ‘ 51 . hatnd o= H hated - - '/0
Phasors (7) 52 - - - - 0
: 53 - - - - 0
) 54- - - - - 0
55 - - -- - 0
56 |, -- - - -- 0
- 57 - - - -- 0
58 - -- - -~ 0
Number Baﬁeﬁ (4) 59 - - T -- 0 .
. 60 - - T - 0 \
61 - -- T -, 0 . \.
, : " 62 - - T -- A e N
Boolean Algebra (8) .63 - - T -- -0 \
. 64 - T T - X .
65 - - T - 0
66 -- - T - 0
67 - - T - 0
68 - ~ T e 0
69 - - T -- 0 . %
70 -- -- T - 0 ‘
3skill acquisition level ratings are based on responses -made on a 3-point scale, where L
P= Prerequmte,R Reviewed; and T = Taught. ] - / i 7
bA dash is used to indicate no fleet usage. ' -

X = Yesando : No. . o '15 Lo . °

- 3




_ " Table A-5

Mathematical Reéuirements Associated with Schools
Included In Training Sequence for ET Rating’

o .. Acquisition Level Ratings® b Problems with®
| . A BE/E  "A" - "@"  Fleet Level of
Topic Area Skill = School School School Usage Instruction -
| Arithmetic Operations, 1 P’ R ‘P Freq. X )
|" with Numbers (4) 2 P v R P - o X.o.
] » 3 - ~ P - X
4 R R P - X
Estimati 1 -— R - X
. Estimations (1) 5 R P ’ , |
Fractions (5) 6 P R\ P - X
7. P - - . P -~ X
, 8 —- - P - X
9 P - P - X
| 10 R - P -t X
Units (4) 11 T R P Freq. 0
' 12 T . R P - 0
’ 13 T R P - 0
14 - - - - 0
.Conversions (3) 15 - . T - Fréq. 0
BN - 16 T . P - © X
( \ 17 - T P - 0
Scientific Notation () 18 T T. P - X.
. 19 T T P - x -
. 20 T T P - X
21 T T - . - X
- Decibels (1) ' 2 - T P Freq 0,
Logarithms (4) , 23 - - - - 0
24 - - - - 0
25 - - - - 0
. 26 —- - - 0
" Linear Equations (2‘i 27 T K o= - 0
' 28 T R - - 0
Quadratic Equations (4) 29 T R - - 0
. 30 - - -- - 0
] 3l - - - - - 0
- ’ 2 - - - - 0

Askill acquisition level ratings are based on responses made on a 3-poin;c scale, where
P = Prerequisite, R = Reviewed, and T = Taught. '

bA dash is used to indicate no fleet usage.
€X = Yes-and 0 =No. . ; e
ST h 46
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Table A-5 (Continued) .
' 'Aaf

3 .
- -Acquisition Level Ratin_éga . Problems witgS: ‘
BE/E~ VA" el Fleet .» Level of o
Topic Area Skill School School School Usage Imstruction -
Algebraic Expressions (9) * 33— - - . 0
- 34 - - - - 0 ’
35 - -~ - . 0
. 36 - - - - L0
37 - -- - - 0
38 - - -- - 0
39 - - - - 0
40 - - - - 0 -
| R WL
Determinants (2) 42 -— - - D 0
‘ 43 - - = - 0
Geometry (2) by - - - - 0
' 45 P - - - X
Trigonometry (6) 46 T R - - 0
N 47 T - -- - .0
- 48 - - - - 0
49 - - - - 0
50 - - - - 0
- o 51 - - - - 0
Phasors (7) 52- - - - - =0 .
53 - - - - o
y 54 -- -- - - 0
* 55 - - - - 0
56 - - -- - 0
57 - - - - 0
, 8 - -~ - 0
Number Bases (4) 59 - T P - 0 -
60 - - T R “ 0.
61 - T. - - 0-
‘ 62 - - R - X -
Boolean Algebra (8) - 63 - T R - 0 .
. : D64 - T R - 0
65 - T R - 0
66 - - R - X
67 - T R - 0
68 - -- R - X
" 69 - T R - 0
. 70 - T R~ - 0
Askill acquisition level ratings are based on responses made on a 3-point scale, where
P = Prerequisite, R = Reviewed, and T = Taught.
bA dash.is used to indicate no fleet usage. )
‘ Q. CX.—.Y d0= . . 'n"'mﬂ
" A-10 " T
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Included In Training Sequence for EW Rating .
Skill Acquisition Level Ratmg . *  Problems with®
Topit © BE/E "A" Schoolsd "C Schools . Fleet? ln!;tta::(l: tci)cfm
Area skill School. EWC EWP ULQ6C WLRIIA WLRIC SLQ26 Usage
Arithmetic 1 P R- R P P P P Rarely X
Operations 2 P R -- R P P R - X
. ‘with Numbers 3 - - - P 7 - P P - v X
(4) 4 R R R R P P R — X
,Esnmations (1) 5 - - - P P P P - X.
Fractions (5) 6 ~ P R R - P P - - X
7 P R R - P P - - X
8 - R - - P P - - X
9 - P - R - P P - - 0
10 R R R - P P .- - X
Units (&) 1l T R R - P P - Preq 0
- 12 T R R - P P - - 0
13 T R R - P P —- - N0
14 - -R R - P p - X"
Conversions 15 - Ce e - P - e X
(3 ) 16 T R R - P P - - 0
: 17 - R R - P - - - X
Scientific 18 - T R R -- P | - - 0.
Notation (4) 19 T R R - P P - - 0’
"20 T R R - P P - - 0
2l T R R~ - PP - - 0
Decibels (1) 22 - T ~ T - P . P -~ Rarely 0
Logarithms (4) 23 - TOT - P R v - - 0
24 -— -- - - P R - - X
25 - - T T - P R - - 0
26 -~ -- - - P R X - 0
Linar Equa- 27 T R R - P P - - 0
tions (2) 28 T R R - P P - - 0
Quadratic 29 T R R - P P - - 0
Equations (4) 30 - - - P P - - X
T - - - P P - - X
32 - - e -- P P - - X

. Table A-6

Mathematlcal Requirements Associated with Schools

askill acquisition level ratings are based on responses made on a 3-point scale, where P = Pre-
requisite, R = Reviewed, and T = Taught. .

bA dash is used to indicate no fleet usage.
€X = Yes and 0 = No.

dpata were obtained separately for the EW school's correctjve and preventlve maintenance sections
(EWC and EWP) smce the instruction and.instructors were different.

18
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Table A-6 (Continued)

" Skill Acquisition Level R:atingaA

d

Problems with®

Level of

Topic BE/E "A" Schools "C" Schools __ Fleet” < ction
- Area Skill School "EWC EWP ULQGC WLRITA WLRIC SLQ26 Usage
Algebraic 33 - -~ -- - P P -— — X
Expressions 34 - - - - p p - X
9 - 35 - -~ - - - P P - - X
36 - - - - P - - .- X
37 - -~ - - P - - - X
38 - - - - P - -~ - X
39 -- - - - P - - - X
40 - - - - P - - - X
41 - - -~ - P - - -- X
Determinants 42 - - - - - - - - X
(2) 43 - - - - - - - - X
-Geometry (2) 44 - - - - - P - -y X
45 P - - - - P - - X
Trigonometry 46 T R - - - P - - 0
(6) 47 T - - - -- P - - 0
48 - - - - - P - - X
49 - - - - - P - - X
50 - - - - - P - - X
51 - - - - - P - - X
Phasors (7) 52 - - -- - - P - - X
53 T - - - - - - - 0
54 - - - - -~ -= - - 0
55 -~ - - - - -- - - . 0
56 - U - - - - - 0
57 - - - - -- e - - 0
58 - -~ - - -2 -~ - - 0
Number Bases * 59 - T - - - P - - 0
(%) 60 - T - o~ - P -- - 0
61 - T - - L P - - 0
62 - T - - - P - - <0
Boolean 63 - T - -- P p - -- 0
Algebra (8) 64 - T - - P P - - 0
65 - T - - P . P - - 0
66 - - - - P P - - X
67 - T - - . P P -- - 0
638 -- - - rem P P -- - X
49 - T - - P P. - - 0
70 - T - - P P - - 0

askill acquisition level ratings are based. on

requisite, R = Reviewed, and T = Taught.
BA dash is used to indicate no fleet usage.

€X = Yes and 0 = No.

responses made on a 3-point scale, wherﬁlP = Pre=
- . L

]
t

dData were obtained separately for the EW school's corrective and preventive maintenance sections”

(EWC and EWP) since the instruction and instructors were different.

w0
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Table A-7 v
Mat‘hematical Requirements Associated with Schools -
Included In Training Sequence for FT Rating
- Skill Acquisition Level Rating® . Problems with®
BE/E  "A" Schools’ * "C" Schools Fleet Level of
Topic Area Skill School FTI FTH UYK-7 MK&47 MK86 SPG53F Usage Instruction
- Arithmetic 1 P R P P P. P P Freq X
Operations 2 P R - P R - p - X
with Numbers 3 - - - P R - P - X -
. () 4 ‘R R - -- P P P -~ X
Estimations (1) 5 - Cee e P Ts == R - X .
-Fractions (5) 6 P - T - P -~ P - X A
7 P - T - P P .. P - X
3 te- - < P P - - X
9 P -~ R - P - - - X
.10 R - - - P - - - X
+ Units (4) T P P .p P P  Freq. 0
12 T P P P P R P - 0
6 13 T P P P P R P - 0 .
. ' (1 S - - - P - P - X
Conversions (3) 15 - R - R - - - X
: 16 T . R R - P R P - 0 .
17 - R R - R - P - X
Scientific 18 T R® R R R =— P 5 - 0- |
Notation (4) 19 T R R P. R - P - 0 -
20 T P P P R e P - 0
21 T - P R, = = - - 0
Decibels (1) 22 - - - T T P - X
Logarithms (4) 23 -~ - - - - T -~ - 0 .
- % . - - - - - T - - 0
25 - - - - - T - - 0
. 26 - — - - - T - - 0.
b Linear Equa- 27 T R P - P R P - 0
tions (2)- 28 T R R - p P p - 0 |
Quadratic 29 T - - - R --. P - 0.
Equations (4) 30 - -— - - R - - - X
. 31 - e - - - - - X |
32 - - - - —- . - - X |
A : : P \
. Askll acquisition level ratings are based on respofises made “on a 3-p3|nt scale, where 1
P = Presequisite, R = Revnewed and T = Taught.
DA dash is used to mdxcate no fleet usage. N . . .
, €X = Yes and 0 = No. : . N . ' . ﬂ
o A-13 50 '
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Table A-7 (Continued)

*

4

Topic Area

Skill

Skill Acgﬁisitioanevcl RatingLa

BE/E
School

"AY Schools

"C" Schools

Fleet

FTl

FTl

UYK-7 MK47 MK86 SPG53F Usage

Problems with®
Level of -
Instruction

Algebraic
Expressions

9

Y

33
34
35
36
37
38
39
40
41

™)

LY

-

-
-
-
-
-
-
-n
-

A)

- -

’
—a

“e

L]

a

<

€ .
Determinants

@

42
43

ééomctry (2)

b4
45

el |

Trigonometry
(6)

b6
47
48
49
50
51

i’.hasors (7)

52
33
54
35

36 .

57
38

&dmber Bases
()

39
60
61
62

Q00D

Boolean Algebra
(8)

5
63

64
65
66
67
68
69

- 70

ARAOVDAOADHBAOD,

.

V000 UUU0 oI

',

IR‘

COXOXOOO; OO0 ;| QOOXXOCON XOXXOO ) XO; OO0 ) O000000oX
1 4

3skill acqu:smﬁn level ratings are based on -responses made on a 3-point scale, where
P =-Prerequisite, R = Reviewed, and' T = Taught.
bA dash is used to indicate no {leet usage. .

'CX = Yes and 0 = No.

Al
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’ Table A-8 4
Mathematical Requirements Associated with Schools ¢ .
Included In Training Sequence for GM Rating
___Skill Acquisition Level Rating® . bAProblems with®
~ BE[E "AM "C" Schools Fleet Level of
Topic Area Skill School School MK&5 MK10 MK42 MK11 MK16 Usage Instruction
A Atithmetic ‘1 P B ' P P [P - P Freq X
Operations 2 p R - -— -~ - - - X
with Numbers 3 - - - - -—- - - - 0
(4) 4 R R - - P - P - X .
Estimations (1) 5 - - . - 0 i
Fractions (5) 6 P R - P - - - - X
7 p R - - -~ - e - ) x -
8 - - - 0
’ 9 P R - P - - - - X .
. " 10 R - - P - = - - X.
Units (4) 11 T R = = = e e - 0
.o 12 T , P - P - - P - 0 -
- - i3 T R .= P - - - - 0o -
14 - R ‘© = = e e e e X .
Conversions (3) 15 - - - - - - - - 0 ’
16 - P P PR 0 A
) 17 - T - P = = - - 0
Scientific 13 T - - P - - - - 0
Notation (4) 19 T - - P - - - - 0
. 20 T - - P - - - - 0
21 T - - - -t .- - - 0 .
_ Decibels (1) 22 - - - e e e - 0
Logarithms (4) 23 - - - - - - - 1 - -0
- 24 - - T - 0
: . 25 - - - e e e e - 0
26 - - - - - - - - 0 .
At Linear Equations 27 - - T — - "0 .
@ 7 S 0 -
! Quadratic 29 - - - - - - - - 0
Equations (%) 30 - - - -— - - - - 0 R
3l - - - = e e - - . 0
32 -, - -- - - - - - 0

aSk;ill acquisition level ratings are based on responses made on a 3-point scale, wheré
P, = Prerequisite, R = Reviewed, and T = Taught. .

PA dash is used to indicate no fleet usage. L
X = Yesand0=No. ‘ U ;

¢




! . Table A-8 (Continued)

- Skill Acquisition Level Rating® , Problems with®
RE/E AV "(". Schools Fleet Level of
Topic Area \§kiil School School MK45 MK10 MK42 MKI1 MK16 Usage Instruction

Algebraic 33 T P

- - - - 0
Expressions (9) 34 T T - - - - X
.35 T T — e - - X
36 - - — e - X -
i 37 - - - - 0
38 - - - - 0
9. - - - e, em -- 0
40 - - - - - - 0
41 - - . e e 0
Determinants 42, - - : - - - - 0
(2) 43 - - - -- - - - - 0
. Geometry (2) 44 - - -- P - -- - - X
45 P - - e e e am - X
Trigonometyy 46 T - - - - - - - .
(6) 47 T - U -
48 - - - - - - - -
. 49 - - - - - - - -
- 50 - - - - - - — -
51 - - - - >
, Phasors (7) LY - -~ - - —. - . -
53 - - - - - -- - --
[TA - - - e em em e -
55 - - - |- - - - -
/ 56 - - - - — e A -
58 - - - e e e -
S N _— - - —

Number Bases 59 .- - - -- - . —_— e
(4) 60 - - e - -- -~ - -~ - »

61 - - - e e e - -

Roolean Algebra 63 -~ T
(8) 64 - T _— e . P
. T

XX KXo Xooo ocoo [N Nl oo NN coococoo

(2]
~N
:
[
—
!
]
:
H
)
H
]
1
TV OVUVVTVTVUU
1
]

Askill acquisition level ratings are based on responses made ton a 3-point scale, where
P = Prerequisite, R = Reviewed, and T = Taught. .

~ bA dash is used to indicate no {leet usage. R
€X = Yesand 0 = No. -
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. Table' A-9 .
- Mathematical Requirements Associated with Schools o«
. : . Included In Training Sequence for ST Rating
" ¥ .
T T ) Skill Acquisition Level Ratinggl b Problems with®
‘ . -+BEJ[E  "A" . "C"Schools Fleet Level of
Topic Area Skill, School School MK114 ANSQ553 MKI1ll 26CX. Usage " Instruction
‘Arithmetic ! P * -P P . P P P  Freq, X
. Operations 2 P P - R R P -- X
with Numbers 3 - PR - R fR P - X
(4) 4 R P -- R- - P - X
) Estimations (1) 5 - P - T R X
Fractions (5) 6 P P -- - - - - . X
“ 7 P P -- -- - -- -- X
\ 8 - - - - - - - x ~
9 P - I X
10 R -- - —T = - - X.
--------- )
Units (4) 1T P P. 'R R P -- 0
¢ , 2 . T- P - R -—-.. P -- p
- 13 T P P *R « R = - 0
14 - P -3 -~ - - - X .
Conversions (3) 15 -- -- -- -- -- -- " Freq. 0
) ) 16 T P P R R R - 0 .
* 17 - -- P R - R - X v .
Scientific . - 18 T P - R R R - 0
Notation (4) 19 T P -- -- R - - 0
20 T P -- - R R -- 0 /
L 21 T P - - -- -- -- 0
Decibels- (1) 22 - T - R - -- Freq. "0
Logarithms (4) 23 - T - - - - - 0. {
' 24 -, T - - -~ - - 0
- : ) 25 -- T - -- -- - - )
- 26 - - - -- -- - - 0
. Linear Equations 27 T -P . R R - p- - 0 .
(2) 28 T P R R - -- -- 0
Quadratic 29 T P - T - - - 0
Equations (4) 30, -- -- - - - - 0
31 - T -- -- -- -- - 0
- 32 -- -- -- -- - -- - 0
- Askall acquisttion level ratings are based on responses made on a 3-point scale, where
P = Prerequisite, R = Reviewed, and T = Taught. ” 4
bA dash is used to indicate no fleet usage.
X = Yes and 0 = No. . ] .
i =
' ~ o1 N
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Table A-9 (Contiayed)

Skill Acquisition Level Ratinga 2 .b Problems with® °
' BE/E AT "C" Schools Fleet Level of
Topic Area Skill  School School MKI14 ANSQ553 MKI11] 2L6CX Usage Instruction

Algebraic 33 - P R P . - P -
Expressnons o) 3% - - -- R - R -

. 36 -- - - - - R -

Determinants (2) 42 - - - - - - —

Geometry (2) by - -

]
]
1
]
(]
1
P
1
-

Trigonometry (6) 46 T R
P

Phasors (7) 52 - P R P .- —- -

. 54 - - —

o

Number Bases (4) 59 -

H::xm I

WO =] -
[]
[

Boolean Algebra 63 -
(8) 64 --

—
S o
™

-l

1

]
XXX XXXX | XXXX| OXXXXOX XKXoOoXX| XX| 00l cOgOXXXXX

o e e o o e e e B P e B
—

-

- T

3skill acquisition level ratings are based on responses made on a 3-pomt scale, where
P= Prerequ;s;te,R Reviewed, and T = Taught.

PA dash is used to indicate no fleet usage. S
X = Yes and 0 = No. '
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