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FOREWORD

&

'/This research and development was conducted under exploratory development task ’

. - area ZF63.522.011 (Assessment and Enhancement of Prereqfsite Skills), work .unit
. 522011.03.02 (Enhancement of Computational Capabilities), and was sponsored by the
" Chief of Naval Edgcation and Training (OP-01). The objectives of this work unit are to
identify mathemat%tﬁ
the causes of such“deficiencies, and to.develop instruction strategies to- improve the
efficiency and job relevance of Navy electronics training. . ’

This is the second of a series "of reports designed to identify mathematicdl
requirements relevant to electronics training. The first (NPRDC TR 81-4) identified
- mathematical skills required for successful performarice in the Navy electronics "A"
schools. . This report compares the mathematics' skills of .entering and graduating "A"
school students and.investigates the relationship between mathematics scores and course
performance. Results are intended for use by the Chief of Naval Education and Training
and the Chief of Naval Technical Training.. v

App(ecia"tio'ng is expressed to the "A! school instructors and students who participated
in this stt(:dy. N o
. .

The céntracjcing officer's technical representative was Dr..Meryl S. Baker.

. . ¢ : . . \' ~
~ JAMES F. KELLY, JR. _ ' o . JAMES 3. REGAN
Commanding Officer . ; i ‘ Technical Director
/: ) -
. L\
N
o g —
4

skill deficiencies among Navy electr\on\ics persoqnel, to determine.
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‘Ol.Jlectlye : - ‘ ]

_* SUMMARY

Problem - / ) ' _ : ‘ "N S

g

" -+ To provide skilled maintenance technicians for increasingly sophisticated electronic:
equipment, specific mathematics skills must be related to student performance in Class
"A" school electronic courses. Further, student ability to perform mathematics skills
designated as critical to successful course performance must be assessed so'". that
deficiencies canm'be identified and corrected. To address this problem, the Center is
conducting research and. development designed to identify mathematical requirenients
relevant to electronics training. A previous report issued concerning this work described
the mathematics skills identified as needed to” perform successfully in Navy electronics
"A" schools. ' ' )

- .

-

The‘o]‘:jectives of this effort were to fompare.the mathematics capabilities of

entering and graduating electronics "A" Kchool students and to _ determine how
mathematics scores relate to course performance data. ’

Approach [ o ' ' ’ -
. ) - _ R
Based on the results of the previous repért, mathematics tests were developed: to

. assess the mathematics skills of entering and graduating elegtronics "A" school students.

 on mathematics topics rated as \'erequisita, including Arithmetic Operations,

.

The test items were "custom" assembled into individual tests of agproximately 100 items
for each of the 10 schools to assess the particular skills involved. The tests were
administered to approximately 1000-entering and 1200 graduating students at nine schools.
Armed Services Vocational Aptitude Battery (ASVAB) scores were obtained for all the
students and "A".school perfortnance data were obtained for the graduating students.

Mathematics test scores and ASVAB scores were analyzed G_‘i:dentif,y the differences
between entering and graduating students. . Also, correlations were computed for -
mathematics-test scores and school performance data for the graciuating students. N

F'ndingf . .- ‘ * .

. ~ * LY

l./ The mathematics' test scores of eﬁtering and -graduating students- differed

~ significantly on topics taught as part of the electronics course training. This pattern was
A

particularly noticeable for advanced topics such as Boolean Algebra and Number Bases.

2. No-significa‘nt differences were” found between entering and graduatiné students

ractions,
Estimation, and Equations. o i

-

3. In all thé "A" schools surveyed, student méthematics test scores ¢o‘rrela(ted

significantly with at least one course performancé measure. . : <

4. There were significant correlations between course-performance measurks and
some ASVAB variables, especially mechanical comprehension, electricat kndwledge,
mathematics knowledge, general,information; and space perception subtejts.

5. Eliminating mathematics-related items from colrse examinatipn, where item
information was available, generally resulted ih reduced correlatjons
\i .o

)

o




areas identified as a resul#’of the 1mplementatlon of recommendatlon #1.

4 . .

mathemadtics test apd topic sc&res. There was sufficient correlation in most cases,, ,

however, to wa ant the conclusion that the mathematics test scores are related in some
degree to the nonmathematlcs aspects for "A" schqol performance measures.

t

6. Across all schools, medn percent ‘correct ranged from”0 to 72 on mathematics
items rated by course 1nstructors as beﬁng critigal for s,uccéssful course performance.
S ¥ <
7. Where more advanced mathematics skills such as those involved in Number Bases

"and Boolean ‘Algebra were taught at the "A" school, the instruction produced significant

ditferences between mean scores on these topics for enterlng and graduating students. .
. LI ' F *
Conclusions, _ .
. id 1

1. Asbackground in basic mathematics obtained prior to "A" school training is
generallg adequate for coursese 1nvolv1ng basic electronics concepts, but advanced
mathematlics is necessary for succgess in those courses 1nvolv1ng 3ophisticated electronics
concepts. .

- 7

2. Performance in mathematics in the electronics ratlngs is poor even in ‘those
topicC areas instructors consider ctucial to successful performance in an electronics rating.
Therefore, either the course-performance tests do not measure appropr;ate skills, or the
instructors haye an 1nacc.urate perception-of mathematlcs requxrements.

+

L .

‘ l.J The mathematics requirements in the entire electromcs tr,anmng pipeline should
be assessed to ensure that skjlls and knowledges essential for successful ‘fleet performance
and Subordinate skills and knowledges thatienable the traifhee td master essential skills are
taught. This effort.is currently being conducted by NA!PERSRANDCEN %

Recommendations

.o 2. Instruction should be developed to remedy student mathematics deficiercies in

LY

N
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- INTRODUCTION

"Problem e ' -

N Y ) * o k . .
. To provide skilled maintenance techhicians for *increasinﬁg' sophisticated ‘electronic -
equipment, specific mathematics skills must be relevant to student performance in Class
"A" school electronic courses. Further, the student abili,ty to perform mathematics skills
designated as critical “to successful course performance must be, ass€ssed. so that
deficiencies can be identified and corrected. . " .

. s . e J
Background ) - 4 ‘ . ) )

3 -

~

Although the rélation betweén specific mathematics skills and the proficiency..of "~ .
“electronics-personnel has not been consistent, the history on the subject is replete, with
recommendations that ."electronics personnel need more math," <Research in the 1950s
and 1960s certainly tends to support the notion that electronics personnel in general lack »
proficiency infmathematics _(Stauffe y 1955; Anderson, 1962; Cox &-Montgomery, 1964;
Johnson, 1969). For example, Andepson, after ‘testing the basic abilities of electronics, =
technicians (ETs) in powers-of-ten, square root, algebra, logarithm;‘,.x—rigoﬁometric
functions, and binary arithmetic, concluded. that, although test- scores measuring these )
skills were related to the "A" school grades, they-were not related- to electronics job v
proficiency. That conclusion, "howevér, appears to have done little to dissuade those
involved in‘electronics training fror the view that more training in mathematics is at last

. useful as an "enabling skill" to facilitate the learning of job-related skills. L

Current studies regarding the relafion of mathematics skills to electronics training

. are needed. Perhaps the most persuasive argument supporting further study stems from
the fact that virtually. all the research efférts relating mathematics skills to electronics
training were done over-10 years ago. With the rapid evolution of electrohics technology

. and- associated maintenance procédikes within the last ‘10 years, it may be that the

; mathematics skills required to perform effectively in efotronics maintenance today are
significantly different from' those required a few’ years ago. Therefore, NAVPERSRAND-
EEN is' conducting a project ‘aimied at identifying mathematics skill deficien among

. ‘Navy electronics.students. Electronics t aining programs were sélected because mathe- _
matics deﬁcig,né:ie??are most" often cited as a major cause of unsatisfactory student

)

performance in such/programs. .. . !
N Y N . & .
E} The first report is;ued"under this project identified mathematics skills required for
. successful performance in the Navy electronics "A" schools (Sachar & Baker; 1981). " In
that effort, instructors in 14 electronics "A" schools (12 basi¢.and 2.advanced) (see Table .
1) were asked to,asséss the, importance of 70 mathematical skills within 14 areas for
successful electronics course performance; to indjcate whether, the surveyed skills are
prefequisite, reviewed, or taught by the "A" schools; to state the number and type o
performance aids used in each school.: The skills were % be.rated on”a 6-point scale, -
where 0 = "not required" and.5 = "indispensable." ¥ -
e .t -
Table 2, which lists the 70 surveyed skills, shows that 21 do nét affect performance \'n .
any basic -¢ore course (i.e., instructors rated them as either "0" (not required) or "I
(dispensable), and 9 others affected performance in only I course. Although the skills
rated -as affecting perforniance are generally considered as prerequisite in all schools, ~
. many students require review in e skills for successful performance. Across all
schools, the most important SM) addition, subtraction, multiplication, and division °
of numbers, (2) squares and MMare ropts of positive.numbers, (3) addition and subtraction
of like units, (4) multiplication and division of like and/or unlike units, (5) supstitution of

.
.t ‘. . ’

-

v




. e T
. . e
known values into a given formula, and (6) transpositions of algebraic expressions. P
Perfd¥mance aids are permitted in all courses but one, both durmg the course and during 1
exams. « / ¢ , ;
. R . |
Purpose }\
Y . -~ - R .
The purpose of this effort was to compare the mathematics Jkllls of entermg and
graduating electronics "A® school students and to determine ho® mathematics, scores
- '#

relate to course:performance.

|
. . |
| . Table 1 ", } -
: . Class "A" Courses Included in Sur\}'ey ‘ Yf 1
u - - ” J
Class "A" Colrses ~ Location .
Aviation Electrician's Mate (AE) V - - p Memphis
Avionic Technician (AV) : 2 Memphis
Advanced First Term Avionics (AFTA)? g \ -~ Memphis
Construction Electrician (CE)b ' “ . | . - ‘ Gulfport
Construction Electrician (CE) SN Port Hueneme
Data Systems Technician D3) - Mare Island
Electricians Mate (EM) ’ ' ‘Great Lakes
Electronics Technician (ET). , ' Great Lakes
trgnics Warfare Technician (EW): “ T B . )
EW Corrective Maintenance (EWC) - . - . Pensacol -
EW Preventive Maintenance (EWP). - . Pensacola ¢
. o e .
Fire Control TechhicianI (FTI) - Great Lakes
Fire Control Technician Il (FTID® . - .Great Lakes ,
Gunner's Mate (GM) \ \ Great Lakes ‘
Sonar Technician (ST) ‘ o ‘ " . San Diego

3These are advanced courses attended only by students who rank academically in the
upper two thirds of their respective basic core courses. .

!,)Tw() locations of the CE school were" surveyed and treated independently to determine
whether ihstructor responses were consistent across locales. \

CData were obtained separatély for the preventive and corrective maintenance sections of -

the EW school since each section.represented a distinct block of instruction taught by *

dlfierent instructors. . t

. /



w * Table 2 .

Skil]s Identified as Being Related to‘P,eformage at Navy . ¢
Elé€ctronics Cfss "A" S¢hools

L 3 7 |

- No. of}asic C()t@‘r
Courses Where Skill
. was Rated as Affecting

. . ' . \ AreaJAssociated Skills Performance
\ ’
Arithmetic Operations with Numbers (¥): , . . L’
L. . 1. Addition, subtractlon, multiplication, anﬁ L. -
division of numbers ’ - 12 . ¢ .
‘ . 2. Squares and square roots of positive numbets, . 11 -
3. Powers and roots of positive numbers greater than / X { ,
squares and square roots . . ) ’ : .
4. Percentages of numbers 11 : »
Vo . Estimation (1): t ‘ ’ ¥
. 5. Estimation of answers to arithmetic computation 6 - .
v ). Fractions (5): : ’
6. Addition and subtraction of fractions 9
7. Multiplication and division of fractions. . 8
SN 8. Powers and roots of fractions . - 1
.« - 9. Reduction.of numeral fractions to lowest terms  ° 6. o -
L4 10.  Simplification of-cdmplex fractions 4
' Units and Conversions (7): LA : c
. 1.  Addition and subtraction of like units ., 12
' ) ) .12, Multiplication and division of like units . 12
= 13, Multiplication and division of unlike units ' . 12 .
. : 14. Squares and square roots of uhits SR - 6 ¢
‘< . lg. Unit conversion between nonmetric and metric systems R -
1 Unit conversion within a metric system ‘ : 10, . . §
17.  Unit conversion within a nonmetric system 9
Scientific Notations (4): < ? < - .
. — * 18. Representation of numbers in scientific notation® ' 8 )
19. Addition and subtraction’ of numbers in scientific - . *
notation 8 r
20. Multiplication and division of numbers in scientific '
notation 7
. . 21. Powers and roots of numbers i‘n ngntific}otation . 4
, Decibels (1): \ - .
22. Decibels ' e 4 <
Logarithnis (4): ’ . . . ¢
23.  Logs and antilogs foynd from log tables i \ 3 -
24, Arithmetft computation uslng logs - ) YV Gl ’ o
) 25. Solution 6t fogarithmic and exponential equatjons 3 o
‘. 26. -+ Logs of numbers to bases other than 10, using base ‘. o
! 10.log tables . . 0
r ! . .
Equations (6): . ‘
. ,/ / 27. Substitution'of known values into a given formula ° 11
28. Transpositions of algebraic expressions 11 . -
29. Application of transpositions on equations with more
. than one variable 7
30. Solutions of quadratic equations : 0
- 31, Solutions of second-order simultaneous equations 1 \
32.  Solutions of third-order simultaneous equations 0 )
Y

' , T \\
: ¢ | , )
Qo N p o . 3 1 pt .




Table 2 (Continued)

)

No. T Basic Core
« Courses-Where Skill

, - ‘ was Rated as Affecti
. .t Area/Associated Skills Performance
. . Algebraic Expressions (9): .. N
A 33." "Addition and subtraction of algebraic expressions . 1
34, Multiplication and division of simple algebraic
. expressions . . N O-\\
* 35. . Multiplication of algebraic expressions up to .
binomials o
. 36.  Muluplication of algebraic expressions larger than  * .
binomials - R . 0
" 3. Divisiop of algebraic e sions 0
o 38.  Powers and roots of sufple algebraictxpressions - 0
' 39. Powers and roots of po ials 0
w #0. Addition and subtraction of fractional algebralc .
; . expressions , / 0
. 41, , Factoring algebraic-expressions . 0
) ‘Determinants (2): .
42. Evaluation of determinants * ‘ 0
43. - Solutions of simultaneous equations using deterrninants ; 0
. &ometry and Trigonometry (8): o N
44.  Conversion of radian and degree neasures of angles 0
: 45. Pythagorean theorem * / 3
’ 46. - Use of ‘wigonometrrc tables to find specified function
3 ; of a given angle or the angle of a given function : 6
¢ 47.  Solutions to right triangles 2
: 48.  Calculations of the area-of a given triangle 0o ¢
49.  Solutlons for unknown parts of a nonright triangle
using laws of sines or cosines <o . 10 ?
50.  Solutions of amplitude, frequency, phase angle, period, .
"and angular velocity of a given periodic function . 0
- n 51.° Amplification of sum and difference identities 0}
. Phasors (7): QT A N .
’ 52NN\Conversion of ‘polar and rectangular ceogdinates 2
53, ers and roots of signed numbers . 0
- s 54, Addi nd subtraction of phasors in recténgular form\" 1
T 55.  Addition and subtraction of polar phasors 1
56.  Multiplication and division of phasors in rectangular
form . ‘ ) .0
57.  Multiglication and division of polar phasors . 0
t 58.  Powers and roots of polar phasors . ‘0
Number Bases (4): - & -
- 59.  Conversion of numbers to different number systeins . - 5
. 7 60.  Addition and subtraction in number systerns from #59 5
. 61.  Multiplication and division in number systems from #59 5
62. Complements of binary numbers * ~ 4
| Boolean Algebra (8): . .
' 63.  Conversion of Boolean expressions to truth tables - . )6
64, Conversion of logic diagrams to truth tables : . 7
65.  Conversions of Boolean expressions to' logic diagrams 6
66.  Simplification of Boolean expressions -- v 2
’ 67.  Conversion of logic diagrams to Boolean expressions 6
68. Simplification of Boolean expressions involving minterms
. (Veitch diagrams) - . 2
69. Conversion of truth tables to Boolean expressions 4 5°
70, Conversion of truth tables to logic'diagrams % 5
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Test Development '~ \ .

Based on survey results, ;}test was develsged for each hasic core course surveyed to
assess student performance on skills rated as §1fecting performance: (ive., above "I")., To
determine the number of test items required for each topic or skill area within a course,
the ratings*or scores\assxgned to skills rated. as affecting course performante were
summed to yield an overall skill-importance value and individual scores then converted to
percentages of that value. It was assumed that ‘each course test would include
approximately 100 ‘items. Thus, the number of items ‘required for any toplc/skxll was
equivalent to the percentage derlved from the ratings. Table 3 shows how this procecdure
was used for the ET course. .- .

|
|
1
l
1
4
1
|
Item Construction ’ ] ’ o ) i
f

Items were then constructed for each skill affectirig performance, using the skill .
acquisition levels specified by surveyed instructors :to determine whether relatively
difficult or relatively easy items should predominate, and a number of:- technical ‘
references (Cooke &.Adams, 1970; Singer, 1978 Barker & Wheeler,-1978). : . ’

The following guidelines were used in wr1t1ng the test 1t_ems. ‘ ‘ .

1. * A single dimension of the mathematics, concept was used as much as possible to ’
obtain unconfounded measures of ability on each- mathematics skill requirement. The
single dimension criterion .could not always be strictly followed. For example, the™
folloymgltem was constructed for Skill 13 (multlplmatlon and d1v1sxon of unlike units):

50 amperes X 3 hours = .

The object here is the manipulation of unlike units,"mot arithmetic computatlon. In cases
where confoundmg skill was necessary to make a complete and realistic 1tem, it was kept
to a minimum level of difficulty.

2. For each skill, items were deveioped over a range of dlfﬁculty‘ Difficulty
arising from item characteristics that werg not part of the basic skill (e.g., number of
processing steps, transformations, numerical size, etc.) was not used in ordering items s
along the difficulty dimension. For example, the followmg items were constructed for
Skill 11 (addition and subtraction of like units):

a. 80 mxlh}econds + 280 mxlhseconds = . '
b. 90 millivolts - 0.18 volts = ] o .
¢. 50 micro-ohmg+ 1000 micro-ohms. .05 ohms = -

Item a is inhereritly m ifficult than-Item b because of the added umt trapsformation—"

knowledge and procegéing requirement. Item c is inherently no more difficult than Item b,

but has more stepse. s

.3.» Common electronics or scientific terms were used as much as possible for the
units and conversions skills. Wherée'focus was on proper manipulation of units, problem
set-up and results involving unfamiliar forms (e.g., amperes) were used only to emphasize . =
the manipulation aspects of the prleem.

v



N N v °  Table$

- 2
. N IS M » N .

. R * Determination of Electronic Technician Course Item Requirements
4. L. -~

N - '
L . . Instructors' N "o/
Skill:No. - -Importance Percent of Sum
(fron"m Table 1) Ratings of Ratings Items Required .
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Sum of Ratings‘ o1

~

‘ 4, 'The most common notation was used in formulating the questions. For example,
in Skill 2 (squares and square roots of positive numbers), the square root of 81 can be
expressed as 81% or v/81. The latter is the preferred notation. * :

.
————

) 5., Items having only one possible answer were used. Because of the free-sesponse
O format, it was considered desirable to have precisely defined answers. Where this was not

\ possible (e.g., Skill 5, estimatjon of answers 'to arithmetic computation), a range of
> acceptable answers was generated for eaclritem. ~

' . ’ SV
‘ {
Q ‘ - A ‘ . / .
v N 6




. .
? . N 3 L,

Within a skill area, items were ordered from simple“to difficult. Areas. were also
presented in increasing di}ficulty. "Arithmietic Operations and Numbers," was considered .
the easiest; and "Boolean Algebra," the most difficult. ; .

Pilot Test, Itetn Selection, and Revision HRN y

EY

After the preliminary tests were constructed, they were pretested on several
engineering students from the University of California at Los Angeles (UCLA). This
. testing served to identify items that should be revised before. the large-scale pretesting
scheduled to be conducted in February 1979 at the Fléet Anti-Submarine Warfare Training
Center Pacific (FLEASWTRACENPAC), San Diego. For example, one,problem -was the
‘excessive computation required by many items. The UCLA test also provided a rough *
. estimate of what could be expected for test administration_times. ’

FLEASWTRACENPAC pretesting was conducted fargely WIﬂf sonar teghnician
'students waiting to enter Class "A™ school, plus a small number who had just completed
"A" school or were Basic Electricity and Electronics (BE/E) school graduates. The
pretesting was conducted in 5.half-day sessions. At the start of each session, students )
' were given a mathematics self-rating form and instructed to rate their knowledge or
ability to solve problems in Bdolean algebra, phasors, decibels, number bases, geometry
’ » and trigonometry, logarithms, and units and conversibns on a 6-<point scale'ranging from
"No knowledge of this area" to "Very good understanding and proficiency in this area; able .
to deal with complex and difficult problems." Students were not asked to rate themselves ®
on arithmetic operations, estimation, fractions, scientific notations, and d’quations,si nce it )
A . Was assumed that students who were entering or who had completed Class "A" school had -
a * been expased to instruction in these topics in high schaols and post-secondary schools.
£ Students who rated their knowledge on the most difficult areas as average or above
‘ v average were given the test on these areas. Those who’rated their knowledge as below
V& average were tested on the more familiar aréas. Table 4 shows the total- number of
-students taking part in the pretest; and Table 5, the numbers tested on the various topics.
- r = f

-

- »
- " Table 4
% R T N :
.o - - , .+ Pretest Sample Sizes by Session )
;éc" . .- oy N .
‘Stud‘ents .
. 2] e . : Post '
) QSession . .~ Pre"A".School _ . Post "A" School y BE/E . Total
1 ' L2 oo 12 5 41 ,
., 2 18 6 9 33
w03 S o 9 .2 22 .
* b .55 , 25 6 \ 86
oo 5 _ 72 ' 18 R VY 106
) Total , . 180 S £ £ 38 288
» - ?
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’ . ¢ q
' Pretest Sample Sizes by Topic . _ T
- S .
Topicf h s . N
Al ' dl‘ - T
Boolean Algebra ! ’ : ’ 27
Phasors . ’ . ' 24
Decibels . . ' " 22
Number Bases . ‘ ) 35
Geometry/Trigonometry c 55
Logarithms = ° ’ S . . 25
Units and Conversions . . . ‘ . 48
Arithmetic Operations ) . 139
Eﬁimation K ~ - 149
ctions N g L 143
Scientific Notations . ‘ : ’ . © 80
.. Equations 86

Develppment of Final Test Forms * - ) t

Selection of items to be included in the final test forms was lﬁés?d onthe results of
the pretest data analysis. Item-test correlations and percent of -stydents passing each
item were computed to assess reliability and difficulty of individual items. The internal

. ~consistency reliabilities7 of items within skill-level apd topic-level were calculated prior to

. and following item selection‘to help assess

the acceptable range of reliability and diﬁiéulty. -

_ After the data analyses were completed, individual mathematics tests were cond’
structed for ghe "A" school electronics courses. Thé primary consideratians in developing
these tests weré: (1) ensuring that they reflectéd. the instructors' importance ratings of
mathematics skills and that the number of items selected were appropriate for 2-hour
tests, (2) providing rsliable measures ‘of the relevant mathematics skills-over a reasonable

range of item difficulty, and (3) presenting the items in a suitable format and progressive ’

order of difficul;cy. n L . ¢
. ‘ s . . o,

*  Within each skill, items were selected ahd'fanked on theasis of their item and skill
correlations and difficulty levels. An item was considered to be in tHe accepsble range
of diffitulty if'between 20 and 90 percent of students answered the item coffectly (the
more desirable limits were considered to be 30 and 80). The minimum acceptable level of
discrimination was determined for thé .05 significance level. In almost every case, there
was a sufficient number of item and skill correlations above this minimum. The item apd
skill correlation value was the primary consideration in selecting items, but tradeotfs
were made to obtain a broad range of item difficulty within the limits indicated above.

( . N [ ] 5!

A check was made on the actual -time required to solve the different types of -

mathematics items. Once the time was established for each mathematics topic, the
preliminary item requirements-for each course were reexamined to determ&%z/hether the

proposed item sets would fit a 2-hour test. Three of the courses fit within the 2-hour .

time constraint, and the remaining courses were brought Within the 2-hgur limit by

AN

: 1D,

e effect of deleting items that were outside_
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whatever factor was necessartho bring the total test within the 2-hour ‘time limit.

- present the easi®st of the common items first.

&

e N - ) . ' . 0 N ‘ . 3
reducing the number of test items (in proportion to the skill-area importance ratings) by

L3

-

[} .

. . N s
To permit skill comparisons among different courses, common items were used for

.gach skill across all courses requiring that skill. For.example; all tests using three items
“to measure a particular skill used the same three items; tests requfring four items for the

skill used the three course items plus a cofmmon fourth item, and so on. Thus, it was
important to decide the order in which items would be selected for.inclusion in the final
tests. For this purpose, iterhs within each skill area were placed in rank order ™% the basis

-rof item discrimination and itém difficulty, with item discrimination generally given

precedence over difficulty. The final order of the items for each skill was adjusted to

Using ‘these rank-ordered item Wd the course item requirements shown in

Table 6, nine individual mathematics~skills tests were constructed.! (A single test was
developed for use at the two CE schools, 'since mathematics skill ratings for. the two
schools were very similar and anticipated student samiples were rather. small.) The

process-was simply to select items for each skill based on their rank order; the highest-*

ranked item for the skill was chosen first, etc., until the required number of items had
been selected. o b

.
9

Test Administration . /-

A

Test administration began in May 1979 and continued over a period of lﬂeeks. To
“minimize selection factors and ensure that the tested sample would be representative of
the general population of students in these courses, an attempt was made to include all
students entering or graduating from the designated courses during the scheduled testing
period. "Entering students" were those who were starting the first day of the course and
had ot yet received formal classroom insfruction. "Graduating students" were those Who
were in the final week of the course or had just graduated from the course and had
received no postgraduation instruction or training (except for those in the 6-month DS
course, who had to be tested during the last 2 weeks of instruction).

All the testing was conducted by the contractor, except for the CE school at Gulfport

where the CE school instructors administered the tests to the last 9 of the 14 entering

students in the CE sample. Since classes were tested as intact units, foreign students who
were present on the day of testing were given the mathematics tests, although. the study
design called for testing only U.S. students. (Test data on. foreign students were
eliminated”from ithe data analyses.) ‘To minimize the demands of conflicting duti& and
responsibilities, testing was conducted whenever possible during regular classroom hours.
Since 'the EM school schedule did not permit testing during the school day, tests were
conducted-after hours. .

. . . : -
At the start of each testing session, students were given a brief description of the
study objectives. In general, the students took the project seriously and worked as hard as
one might expect in a mathematics test 'situation. The "A" school instructors and
administrative personnel were very helpful in coordinating the various testing sessions and
encouraging students’to their maximum effort. The numbers of students tested at each of
the schools is shown in Table 7. v’

. . . ,
”~

N .t

.

'A test was not developed for the ST rating under this contract because of the
differences in the-training sequence between STs and the remainder of the "A" school
participants. ‘ . T ‘ ' . ;

'a%)
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. !
Item Requirements for Glass "A" Schdol Basic Core Electronics Courses
-~ .

+
B

Topic/Skill

AE

A

o

v

Number of ltems Required for Cach Codrse

CEG/

CEP

‘DS

EM

ET

EwW

FT

GM

. Arith. Ops.
? i. ‘. ,
T2,
3
4

Estunation

5
Fractions

\6‘
7
R

. 10
Units/Conv.

1

' 12

13

14

15

16
* 17

1 Sci. Not.

18
19
20
21

Decibels
v22

. Eegarithins . -
s 23

® 2
1

Equations '
27
28
29

a

\Boolean Alg.
+ 63
, 64
65
66
67

Y 68

69
70

N
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1 00 00 00
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Mathematics Test Reliabilities

Table 7
Mathematics Test Sampie Sizes

d ¢

- (\&

.~

o

-

: ‘Entering ~ Graduating L Number of
Course . 'Students Students  * - Total Classes Tested
7 s '
AE 158 ) ~165 .\ 323 Y
AV 157 - : 168 - - 325 - 16
CEG g L. 720 . 34 4
CEP 29 coLT 29 58 4

5

70 - . M ‘147 12
159 - 222 - T 381 . 11
156 196, /igz 20
56 o 56 ~ 112 12
165 JAse 319 7
96 SR § 7 S 248 18
_ ¢ — e —_—

1060 1239 . . 2299 121

e e
Daf'a Collection \ \ X ‘
- } v U

To assess the relation of mathematlcs skills to "A" school performance, a variety of
aptltude and "A" school information was collected . -

»
-~

1. Student Aptltude Scores Standard ASVAB scores +were obtained for ‘both
entering and graduating ‘studenfs in "the test sample In addition, College Level
Examination Program (CLEP) mathematics test scores were obtamed for students in the ;

DS course. ' i . . ‘

- 2. Measures }bf Overall Course Performance.\ For raduating stt;dents, scores were
obtained on both. written and practical "A" school .examinations. In cases where "A"
school performance was measured by. compt;ehenslve midterm and final examinations,.
item data were obtained for these-exams. In cases where performance was measured by

weekly or sectional examinations, total scares were collected for each exam. .

3. Measures of Performance in the Mathematics-Related Portions of the Course,
For ‘courses where item data were obtained for comprehensive examinations, each’item
was classified as mathematics or nonmathematics in content. Based on these categoriza-

* tions, new scores were computed forggach individual on the‘mathematics-related and non-
P i% )
ee

mathematics-related items.” Where weekly or sectional examinations were used, examina-'

tions were identified by content area to pe;mitgeparate analyses of different areas.

.o ., RESULTS

T

The mathematics tests for each "A" School .were analyzed to provide internal
conslstency-.rel%blhty coefficients (KR-20s) for theé total test .and topie scores, and to
determine topic and total correlations based on these scores.

3

T2

1:,\
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Reliabilities for School Mathematics Tests

) Table 82 presents the total mathematics, test KR-20s for the entering and graduating
groups and for the combined sample. As shown, the KR-20s range from .90 to..97 for
entering students, .92 to .97 for the graduating students, and .91 to .97 fot the total
group. These results indicate that the mathematics tests for all the schools have strong

internal consistency reliability.
Q : e ' &e;
. Corr lat%ns of Mathematics Topic Scores with Total Mathematics T&st Scores

A second way of looking at reliability is to evaluafe the relationghip of the individual
topics to the total test. As shown in Table 9, most/of the topic and total correlations
were moderate to high in size. The highest topic and total correlations for the graduating .
students were Arithmetic Operations (.35'to .95), Units and Conyersions (.60 to .91) and

" _ Equations (.53 to .91). The lowest topic and total correlations were observed for Phasors
(.37), Estimation (.41 to .73), and Decibels (.35 and .41). Mathematic aptitude is
presumably basic to all the topics and hence the appearance of the moderate correlations.

. Thefe was sufficient variance remaining to distinguish between the contribution of the
various mathematical topics to course performance. .

Table 9 also includes correlations between total scores and ASVAB. The ASVAB tests
that might be expectéd to correlate with total scores are Arithmetic Reasoning (AR),
Numerical Operations (NO), and Mathematics Knowledge (I\XK\). As shown, correlations
with AR and MK scores were moderate to moderately high (.37 to .66) for the CE, EM,
ET, EW, and GM schools. ) '

AY

Entering and Graduating Student Test Scores

Comparison ofI otal and Topic Test Scores

R4 R \

The same mathematics skills tests were given to the entering and graduating students
within each course, permitting direct comparisons between the two groups in,each school.
However, there were differences among the "A™ Schools' mathematics skill tests .in’
numbets of items within a mathematics skill area and in the combination of mathematics
‘topics and skill areas. Comparisons across schools, therefore, should take into account
differences in the mathematics-topic compositions. . . :

As shown in Table 10, across all Schools, the mean percent correct on the total- test °

ranged from 29 to 41 percent for entering students and 29 t6 60 percent 'for graduating .

students. The mean percent correct on topic areas rated as critical to successfut course
. performance ranged from 0 to 75.8 (TableI1). '

. . . .

Mathematics test scores can be attributed both to mathematics ability acquired prior,
to "A" School and to "A" school training. Thus, to determine the effect of training alone~
at the various schools on the mathematics ‘test results,.the entering and. graduating
student groups were equated on their mathematics abilities. At each school, an ANOVA
was performed that adjusted mathematics test scores by equating the two groups on three
covariates: ASVAB AR, NO, and MK scores. The resulting F-ratios (Table 12) show the
significance’ of difference between the entering ardd graduating studepts on each
mathematics topic and the total test when scores have been-adjusted. -

L4

- . . B »

* 2Because of the,large number of tables in this section relative to the amount of text, ..
the tables appear at the end of the section, beginning on page 19. - '
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The t-test” was applied td the differences between the mean seores of entering and

graduate students. Table 13 presents results, as well &s a comparison between the two
groups as to level ‘of acquisition. If a given skill was reviewed (R) or taught (T) at a
school, a significant difference between the entering and graduating group mean scores on

that skill would be expected. On the dther hand, if a skill was a prerequisite (P) for the
course and no further review was involved, no significant difference between groups would
be expected. Table 14 provides ASVAB scores for the two groups. Differences in mean
test scores ar‘mgd ASVAB scores are discussed below: ¥ = ' .

\)

o~

N7 1r* AE School

a. Mathematics Test Scores. There were no significant differgnces between
the entering and graduating AE student mean scores on any of the mathematics gest
topics. This result is congruent with the fact that the instructors considered most of‘the
_skills tested as prerequisites for the course. Only three (Skill 6 in Fractions, Skill 29 in
Equations, and Skill 46 in Geometry and Trigonometry) were considered as subjects. for
review. When AE entering and graduating students were equated on AR, NO and MK, the

+ differences in mathematic testyvtopic and total scores were still not significant.

. 1 ¢

~ " b. ASVAB Scores. There were no significant differences.betygsn entering and
graduating student ASVAB scores. . K - .
I -~ ¢ /
2., AV School - L *z ¢ "

. a.” Mathematics Test 'Scores. As would be expected, training in the Number
Bases and Boolean Algebra topic areas produced very significant differences between the
entering and graduating AV student groups. Skill 10 in Fractions, Simplification of
Complex Fractions,'a prerequisite’reviewed during the course, also showed a significant
differerice between groups. The instruction on Skill 16, Unit Conversion within a Metric
System, apparently was not sufficierit to produce a significént difference between groups
in total topic proficiency. Similarly, the review of several other skills did not produce
significant differences between the groups. When entering dnd graduating students were
equated on AR, NO, and MK, the'above results still held.

. b. ASVAB Scores. The entering and graduating gtudent groups showad no

" significant difference on any of the ASVAB variables. Differences between AV groups on
the mathematics tests can be attributed to differences in training rather than differences
in aptitude. wp '

<

3. CEP/CEG Schools*

- a. -Mathematics Test Scores.

-

# (1» CEG. All mathematics skills tested it the CEG school wex}e considered
prerequisites for the course; two Units and Conversions (Nos. 11 and 12) were. pre-

. ’kﬁrequisites but reviewed in the course. The results for the 14 entering and 20 graduating

students at the CEG school at Gulfport were unexpected. There was a general drop in
mean test scores between entering and graduating students, with significant differences in
the Units and Conversions and Equations topics. When the entering and graduating groups
were equated on AR, NO, and MK, these results were replicated, and, in addition, the
difference between the CEG groups in their total mathematics scores reached sig-
“nificance. The anomalous results probably followed from the small sample numbers and
. the atypical sampling and, testing procedures necessarily used at the-CEG school. Because
of t?e low enrollment and $poradic class\scheduling, some of the sample. had to be tested

RN . . -
- e ’ -
l) . LA v
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on an individual basis by school personnel and over an extended period of time. The great -

disparity between the CEP mean total and the CEG mean total scores points to the
prophbility that CEG test scores underestimate the true values for graduating students.

(2) At the. CEP school, one Arithmetic Opefations, one Estimation and
three Units and Conversions skills were considered prerequisites. One Geometry/Trig-
onometry skill was taught, and the remaining skills considered essentidl were reviewed.
Although the mathematics topic means for the entering and graduating students at CEP

. did not differ significantly, differences in thé total test means were in the expected
direction (40.2 for entering ‘vs. 42.8 for graduating students). These results were
repeated when the CEP groups were equated on AR, NO, and MK. .

h. 'ASVAB Scores. There were no significant différences in the ASVAB mean
scores between the entering and graduating student groups at either of the two CE

. schools Therefore, aptitudes, especially those that are nfath-related (AR, NO, arid MK)
would not account for the differpe> s on the mathematics test performance observed

between the two CE schools™Wwith respect to entering and graduating groups' relative
achievement. :

—
‘

]

l}. DS School | N .
- # a. Mathematics Test Scores. Number Bases and Boolean Algebra skills are
tadght in the DS School, and, as expected, graduating students scored significantly higher
than entering students in these areas. There were n§§igniﬁcant differences befWween the
groups for mathématics skills in Arithmetic Operation and Estimation, although both of
these topics were reviewed in the school. However, entering students scored significantly
higher on Units and Conversions and Scientjfic Notation skills, which may indicate that
the entering student group had had prior or recent training on these skills. All the
significant differences indicated above were corroborated when the groups were equated
on their AR, NO, and MK scores. ;

-

b. ASVAB Scores. In most aptitude-areas measured by the ASVAB, entering

and graduating students appear to be very similar. However, a significant difference was -

found*on the MK Mathematics-Knowledge subtest, with the mean for graduating students
-approximately 1.5 standard scores points higher than that of the entering students.

5. #EM School .

.
'

a. Mathematics Test Scores.  There were no significant differences between

mean scores for entering and graduating students except for Boolean Algebra (the only
mathematics skill taught in the course). Although all the other topics pertinent to the EM
school- contain skills that were presumably reviewed in the course, there were no
significant gains in tested mathematics proficiency in any of these topics. The difference
found for Boolean Algebra is of- statistical significance but of negligible practical
- significance; the significant difference béetween means for this topic rests on the fact that
the mean score for entering students in Boolean Algebra was zero, and the mean score for
graduating students was 0.2. Whether this slight amount of skill ac isition is sufficient
for EM course purposes woulc}be best answered by a detailed curriculgm study. . -

When EM entering and graduating students were fequated on AR, NO, and MR, the
result for Boolean Algebra was confirmed. The F-ratio for.the Arithmetic’ Operations
topic also showed a significant difference (p X .05kbetween the two groups.- -

[y -
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. b ASVAB Scores. There were three significant ASVAB mean score differenc
between the EM entering and graduating gtoups: on Word Knowledge (WK), AR, an

Automotives Information (AD). On all three tests, the entering student.group had the
highest mean scores.. ‘The actual differences were about 2 points for WK and AR, and 2.5
points for Al. These were not large differences and, except for the Arithmetijc Operations
-topic, probably did not-have a strong influence on the mathematics test results or on the

"A" school performancé data. 'The AR difference between the groups was not supported

1,
&
) z .

by the MK.and,NO mean differences.

+

- 6. ET’School

-~ /4 N ~ - ™~ . .

a. Mathe_rpahcs Test Scores. The review or instruction of the mathematics
topics in the Electronies Technician coutses appeared to be highly successful if "the
significantly higher scores-for the graduating students on all but three of the mathematics
tests can be consider&d criteria for achievement. Both groups were similir in théi¥. ¢
".performance on Estimation, Fractions,%r{: Geometry/Trigonemretry, but the graduatir_{gf o

. Students' mean scores were significantly higher on the remaining eight topic ‘tests.
However,, when the two groups were eduafed on AR, NO, and*MK, the number of
significant differences was reduced. Thé gain by the graduating students held only for
Decilels, Number Bases,and Boolean algebra. - &R o '

t

AN

> ) ASVAB Scores. Comparison of the gntering and graduating student. ASVAB
scores revealed a variety of results. Somte of the significant differences found were
appreciable, indicating that the two school groups did not closely resemble-each other in
abilitles. The entering students as a group scored significantly higher-than the graduating *
"students on WK, Attention to Detail (AD), Shop Information (SI), Al, and General
Information (GI). The graduating: students had significantly higher scores on Electronics

Information (EI) and MK. This finding, suggesting that an interaction batween MK and

training at the ET school resulted in thechigher mathematics test scores, was supported by . =~

o results of the analysis of covariance.

N -

J .« ‘ : ' <L
7. EWSchool .7 . - S {/’—: |

. -

. a. .Mathematics Test Scores. The EW graduating students scored higher thdn
did the "entering students on all the mathematics topic tests, pertinenat to the EW
school--significantly so for Scientifi¢ ‘Notation, Decibels, Logarithms, and total score.
These results were expected, since all topics were either taught or reviewed at the' EW
school, - The analysis of covariance supported thesk findipgs and added Equations to the

. list of mathematics topics where the graduating students scored significantly higher.

b. . ASVAB Scores. In general, entering and graduating students did rio
significantly on the ASVAB tests. Exceptions were AR and MecWompre nsion . |
(MC), on which the graduating students had significantly higher mean stores, and AD~and
NO, on which the entering students had the higher scores. :

& FT School

. a. Mathematics Test Scores. Although the mathematics topics tested were all .
reviewed or taught in the FT school, there were no significant differences hetween -
entering and graduating students on any topics. Equating the students on the covariances

\jid not change the§‘e results. i L : SN

. " .b.  ASVAB Scores. There were<no significant differences between entering and ,
graduating students on any.of the ASVAB subtests. ’

" o '~ 15% e
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9. GM School S . ‘

a. Mathematics Test Scores. Skills involved in three of the mathematics topics
ertinent to the GM school were taught: Units and Conversions (Skill 17), Equations
?Sk’ﬂls 28 and 29), and Boolean Algebra (Skills 63-67). Of these, only Boolean Algebra .
showed a significantly higher mean score for the graduating students. , The entering
students had a significantly higher mean score for Units and Conversions. The analysis of
covariance supported both findings. The topics reviewed rather than taught also showed
mixed results, the entering stydents more often achieving the higher mean score. The °
assumption that topics were taught or reviewed during the course is\t?sed on survey
results gathered prior to this study. If the curriculum did not, in“fact, include the
teaching and review of the mathematics topics indicated, the mixed results might be
accounted for. )

-

b. ASVAB Scores. There were no significant differences between the entering
and graduating students on their ASVAB scores.

. N
Correlation Analyses @

Intercorrelations were computed between all variables of interest in this study:
mathematics test total and topic scores, the ASVAB tests, and "A" school written and
practical examinations. A correlation matrix was developed for each school and for each
student group separately, with intercorrelations obtained between mathemati®s tests and
ASVAB £6r the entering and graduating groups, and intercorrelations between "A" school
data and the other 'variables for the graduating students. The correlation matrices are

.. discussed below. -

l. ~AE School. The AE school performance measures consisted of seven practical
exams (P to P,) and two forms,of a written final (W, and W,) (Table 15). As shown in

Table 15, the correlations between the total mathematics test ahd AE performance
measures ranged from _low (.06) to moderately high (.41). The correlations obtained
between the tota{ test and P4, Wl’. WZ’ and nonmath 2 were significant at the .01 level.

Except for Geometry/Trigonometry, the mathematics topic scores of AE students showed

- the same pattern of correlations with performance'measures as did the total test.

The intercorrelations of the AE school performance measures were generally low,

" except for the correlation between P6 and WZ‘ Evidently this form of the written final

examination had more in common with P 6 than ‘ZTd Wl‘ ~

In general, the ASVAB tests were not strong predictors of AE ‘school performance.
Moderate correlations were obtaineC’ior WK with Wl’ WZ’ and nonmath 2; MC with Wl;
AD with WZ’ and nonmath 2; Gen
Perception (SP).with Wzgnd nonmath ?’ =

al Sgience (GS) with W, and nonmath 2; and Space

~

.2. AV School. There were some significant but moderately low relationships
between AV school measures and the mathematics tests, and between school measures and

" ASVAB tests (Table 16).

. \ _

3. CEG School. As shown in Table 17, the total mathematics test scores had

moderately high correlations with most of the CEG performance measures. The CEG

measures best predicted by mathematics topics were power, sub. math, practical, and
nonmath. The Geometry/Trigonometry topic correlated highest with CEQ performancé.

v, -

() vy
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~  The best ASVAB predictor of CEG performance was MC, which was highly correlated
with all of the performafice measures. SI and GI were also good correlates of CEG
performance, with coefficients ranging from moderate to high.

In the main, the five CEP performance measures were highty intercorrelated.

4. CEP School. CEP held six examinations, including a written final (Table 18). .
The total mathematics test showed moderate to high correlations with all CEP per-
formance measures except pole, cubicle, and math. The CEP power, wire,"and final
examinations measures were those best predicted By the mathematics topics. Although
Estimation and Equations topics showed the’ highest correlations with performance
. measures, Equations correlated negatively (-.38) to the CEP mathematics itérms in the
final exam. However, since item data were obtained for only 14 of the 29 students taking v
the final exam, this negative correlation may not be representative of the entire group.

The intercorrelations of the CEP performance measures were moderate to high,
except that the mathematics section of the final -exam (two items out of 100) correlated
negatively with all the other performance measures, and the practical exams on wire,
communications, and cubicle correlated either low or negatively with the final exam.’

In general, ASVAB tests had low to moderate correlations with CEP performance.
The power and final ‘exams were better -predicted by ASVAB than were the other
performance” measures. MC, SI, and MK showed moderate correlations with most
performance criteria. The highest correlation, .57, was between NO and the nonmath
items in the final exam. .

5. DS School. The total mathematics score, as well as Estimation, Scientific
Notation, ‘Units and Conversions, Number Bases, and Boolean Algebra topics were highly
related to the DS performance measures (Tabte 19); Moderate correlations with CLEP
scores were obtained for the. lab total, written total, and final total performance

" measures. ASVAB tests had generally lew correlations with the DS performance
. measures. ) ‘ '

6. EM School. The EM school performance measures consisted of one practical and

. one written final exam (Table 20). There_were six mathematics-related questions on the

" 60-item final exam. The total test correlated moderately with the written exam (.43) and

- with the nonmath part of the written exam (:38). The mathematics topics had low

® correlations with the EM practical exam and low to moderate correlations with the

written exam. Units and Conversions, Scientific Notation, Equations, and Geometry and

Trigonometry topics correlated most highly with the EM written final exam and itd
_nonmath portion. .o :

The EM performance measures had low intercorrelations. The written exam

correlated .95 with its large nonmath content.

The correlation of ASVAB tests with the practical exam tended to be low, except for
o El and SP. Somewhat better ASVAB prediction was seen for the written exam, especially
. ‘foMC, El, and MK. ‘ :
. 7. ET School (Table 21). The correlations of the mathematics total test and topics
with theé sum lab measure were generally moderate to high, especially for Units and ,
Conversions, Decibels, and Scientific Notation. The correlations between the total test ¢
. and tppics with the ET written exam, however, were very low. .

90
~Q
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The correlatlon of the wrltten and laboratory measures was moderate in size. The
correlations of ASVAB tests to ET measures were very low for the written exam, except
for SP, and low to moderate for the laboratory meaﬁxre. The best ASVAB predlctors of
the lab grade were MC, MK, GI, and Al. . C 7

8. EW &chool. The correlations of the seven EW performante measures with the
‘total mathematics test scores ranged from moderate to very high (Table 22). Arithmetic
Operations, 'Fractions, Units and Conversions, Scientific Notatlon, Logarithms, and |
Equations all accounted for moderately high to high correlations with EW measures. The .
EW performance scores that showed the highest relation to mathematics test toplcs were
mathematics 11, final 11, and mathematics 12.

Nonmathematrcs questions comprised approximately 20 percent of each of the three
written final exams. Logarithins, Equations, Units and Conversmns, and Math Total had
moderate correlations to the nonmathematics portion of final 11, but the mathematics
-test and topics tended to correlate poorly with nonmathematics 12 and 13.

9. FT School. The correlations of FT performance measures with mathematics
total test and topics ranged from léw for practical exams to moderate for written exams,
and were highest for the "average total" FT performance score (Table 23). Total test -
score, Units and Conversions, Scientific Notation, and Geometry and Trigonometry had
, the highest correlations with the FT performance scores. The combined FT midterm and |
final exams (written | and 2) had 150 nonmathematics questions out of 160. The |
correlations of total test and topics with the nonmathematics portion were generally 4
moderate in size. Units and Conversions, Scientific Notation, and Geometry and 1
- Trigonometry were the strongest predictors of the nonmathematics part of the written 1
exams. The corpelations with the miniscule part of ther exams that had mathematics ‘1
content tend¢d to be moderate in size, but lower than those for the nonmathematics |
parts. . . |

- o
The intercorrelations of the FT measures ranged from low (practical tests with
written tests). to high (written | with averaged total). The correlations of the ASVAB
tests with the FT measures were gererally very low.

10. GM School. The correlations of GM school performance measures with the total :
mathematics and mathematics topics were low to moderate in size (Table 24). Total test
and Arithmetic Operations had the highest correlations with performance.” The GM
practical and written exams correlated moderately highly with each other. The relation
betwen ASVAB tests a measures were low to, moderate, with GI proving to be the
best ASVAB predictor of the GM written exam. i

’
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Table 8

Total Test Reliabilities (KR-20) Across Schools

-
. .

1

¢ 2

School i Items Entering Graduating Total Sample
Sample Sample : N
AE 99 .93 .93 93y -
" AV 78 .90 Y .93 93f
CEG, 101 96 ' a9 .95
CEP 101 - .95 97 - © .96
DS . 83 .93 .92 .93
EM. . 92 . . W97 .97 c .97
ET 91 : <94 ’ .94 .95
EW . 9% . .95 ¢ .93 9k ,
FT - 88 : 9% W94 .94 ' -

GM 8 . .91 .92 ] 91
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r . TJable 9 °

' Correlations of Graduates' Math Skills Total Scores
With.Math Topics and ASVAB Scores

- . ‘. \
lter AE AV CEG_ CEP > EM _ET /EW
Math Topi®s ‘ r
Arith. Ops. 3oEk Lg3R®  L95R%  L92%k L SIx* [78%x 62%* .60%*
« ..  Estimation 73R L40%x 42 SIXF 33 o LARr S
Fractions L85k % L 63%x 85  E7R% - L83%F 4l rx 83%x
. Units & Conve  -—  J8UXX L66®R  OLXE  L60%x ".91%r .73%x .BEX
Sci. Not. R A - 75%% LBIEE 78R% S70%
Decibels - - -- [ - \ - 35%* L
Loggrithms B - -- -- - - - JT2%R
Equations  +  .J6%* 71 |53 .86** o 9Ixx 70%%  ,70%*
Geom./Trig. Sler o N I L O T LU TS L
Phasors -- -- - - - - - -
N No. Bases AR (L R - N
3 Boolean Alg. - JTJORE -- L82%%  37%% JO%%§
o . ASVAB Scores\ ‘ 7 ' o ’
. WK - 12 6 b .23 .04 S .uere 29%r .25 .08 .18
AR uex L3gxs LS7E LW7E L35% Jeaee 37k 49% L7x 9w
'oMC . 03 L .33 her .06 L40%® 27%% .23 .1l - .08
AD 09 .27% -39 -2l .08 b .28%% 202, -.07  -.05
. NO © 3ier .29% .00 .30 .06 _.40** .09 .16 .01 .14
sl ol -.03 . a7 ca5 0 -0 .19% L1s* -.02 ¢ .05 -.01
. -El - -.09 .0l A3 05 .13 Lblrr L16* =05 .10 .23%
MK 36k e sur Le0%x L3nx eerx LS5*x L65%* L20% .55%*
' GS 08 Wb .40 .27 27 34 Louxx -.09° .08 19
6 . o 2 .2 713 g9ex 22e 25 15D
A S02 % .05 .16 .19 L36rr L1l 26 -.20 - .12 .
Al ol -.14 .18 -.02 -.00  .20% .* .00 °-.01 .05
P 5-:05. . , - | ..
#rn < 91 ‘ ’
L4
- ’ .
31 —
20 )
®



Table 10
g ‘ S
Mean Scores and Mean Percent Correct by School on Total Tests

.. -

ﬁ - L

. .o ' ’ Number
School = N . Mean Score « X % Correct Items

Total Stucjents

AE 323 38.87 39 ‘99
AV © 325 32.89 42 78
CEG -5 36.00 » * 36 101
CEP 34 41.48 4] 101
DS 147 - 33,22 v 40  ~_ 83
EM ¢ 381 \ 37.09 ~ 40 : 92
« ET 352 ) 46,38 51 ( 91
EW 12 T 42,91 45 95
FT ’ 319 . 33,53 38 ‘ 88
GM 248 24,81 29 . 86
. . ) Entering Students ®
, AE ) 158 39.19 « 40 99
. AV 157 25.16 . 32 ) J 78
) CEG " 29 42.64 . 42 101
CEP 14 40.21 40° 101
DS . - 70 . 25.94 31 83 °
EM . 159 _ 37..69 41 - 92
ET 156 36.42 . 40 91
EW 56 ‘ 3862 41 : .95 ¢
FT 165 34,48 39 . 88
GM 96 25.11 29° « 86

L4

Graduating Students-

AE 165 38.56 39 - 99
AV 167 39.18 50 | 78
CEG 29" ., 31.35 . 31 e 101
CEP . 20 ‘ 42.76 ) | 10]
DS . 77 | 39083 . 48 83
EM - 222 36.67 40 92
ET : 196 ‘ 54,31 " 60 91
EW 56 47.20 50 95 °
FT 154 . 32.52 L3 38
GM 152 , 24.62 29 . 86
i} _ ,
kW v

S 2l 32
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Table 11

.

Mean Scores and Mean Percent Correct'by Schoed on Topic Areas Rated
by fristructors as Critical to Successful Course Performance

-

, Ehtering Students Graduating Students Total
Number Mean Mean % *© Mean Mean % Mean Mean %
Topic .Of tteins . Score Correct Score Correct Score Correct
. AE Schoo}
e -
Arithmetic Operations with Numbers 22 12,37 56 12,44 57 12.40 56
Unuts and Conversions R 35 11,08 32 11.08 32 11,08 32
Total - 99 39.19 40 38.56 L 38.87 39
AV School™ e
Arithmetic Operations with Numbers 9 6.08 - 68 6.05 °© 67 6.07-« 67
Units and Conversions 18 . 8.08 46 8.34 46 8.38 47
Scientific Notation 9 2.91 32 2.85 32 2.88 32
Equations ! 6 3.07 51 342 52 3.10 52
Number Bases 12 .69 6. 8.10 63 4,52 38
Boolean Algebra 18 .30 Yo 3.20 46 5.11 23
Total e 78 25.16 32 39.18 50 ¢ 32,41 42
) . * CEG School )
Arithmetic Operations with Numbers 26 15.21 59 13.40 52 14.15 54
Total . 101 42.64 42 31.35 3 36.00 3
CEP School :
Arithmetic Operations with Numbers  * 26 13.14 51 15.14 59 14.14 54
Equations 16 5.62 35 5.21 33 5.4l 34
Total 101 40,21 40 42,76 42 41.48 ~41
L 3
. DS School
Arithmetic Operations with Number 7 4.71 67 4,95 7 4.84 69
Units and Conversions . 14 6.34 45 4,48 32 5.37 33
chentlhc Notation 11 5.27 43 3.8 35 4.52 41
umber Bases 16 5.17 32 11.49 72 8.43 33
Boolean Algetra 32 3.23 10 , 13.73 43 8.73 27
Total 33 25.% 3l 39.33 43 33.22 40
. * EM School
Arithmetic Operations with Numbers 15 3.58 57 3.63 58 3.64 38
, Units and Conversions 2 8.59 36 8.15 34 8.33 35
“ Scientific Notation 8 3.51 44 3.02 33 3,23 40
Equations 15 6.75 43 6.35 44 6.64 44
Geometry and Trigonometry ! 10 2.33 2.30 23 2.32 23
Boolean Algebra , 6 .00 0 .16 0 .09 72
Total 92 37.69 8l 3%.67 40 37.09 40
. ET School ' ) .
Arithmetic Operations with Numbers 10 6.81 63 7.58 76 7.24 72
Units and Conversions 2] . 9.92 41 11.27 54 10.67 51
Scneg&::: Notations x 12 4,58 38 5.69 47 5.20 43
Equa 9 5.84 65 6.63 74 6.28 70
Total ¢ 91 36.42 40 54,31 60 46.38 51
’ EW School .
Arithmetic Operation with Numbers 10 6.68 67 6.95 70 6.81 6
Units and Conversions 30 12.57 42 13,48 45 13,03 43
Screntific Notatsons . 15 4.45 30 6.30 42 5.38 36
Decibels 4 .23 6 1.75 44 .99 25
Logarithms t0 1.12 11 2.66 27 1.89 19
Eqations ~ 1y 6.57 47 8.00 57 7.29 52
Total 95 38.62 41 47.20 50 42.91 43
. . ‘FT Schogl n
Arithmetic Operations with Numbers 16 9.89 62 9.16 57 9.53 60
Units and Conversions . . 25 12,00 43 11.1% 45 2 e« )].58 46
Scientific Notation 4 13 .ou7s 4 4.59° 33 4.67 3%
Geometry and,Trigonometry . 10 3.18 327 3.42 34 3.30 33
Phasors 15 .50 3 .38 3 44 3
“Total - . 83 34,48 39 32.52 74 33.53 38
' GM School
Arithmetic Operations with Numbers - 15 s.07 ° 54 8.71 v 58 ) ‘8.06 56
Equations _ 20 ., 5.57 28 4,81 24 5.10 26
Boo'léan Algebra 24 . 1.3% ‘6 - 2.71 .- 11 2.18 .9
- » Total 86 25. 1 29 24,62 29 24,81 29
-~
L
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- N . Table 12 B

. Significance of Difference (F-Ratios) in Test Scores When Entering and.
. - Graduating Groups are Equated on M.athgmatics Abilities .
P 1 | !

. — ' Schogl : < *
Topic AE Av © _ "CEG  cEp DS VEM ET EW FT GM
Arithmetic Ops. .02 .06 49 b 17 4. 43% 2.24 97 270 3.20
Estimation - .80 6l . 3.22 00 /.10 - .61 - - e
Fractions 47 7.28%%2 3,20 2.59 - .81 3.60 3.49 -- .49
Units & Conv. .00 .00 12.50%%° 2,05  16.8uxxP .38 2.49 2.00 3.17  13.76%+P
Sci. Notation - .03 -- 10, 48%*P .06 1.62 44192+ T oo .
Decibels - - . - - - - 130.38%%2  83.96%%®  __ -
Logarithms - & - - - - - 18.57%%2  __ -
Equations .97 23 w.67%° .70 - 2.33 .83., 3.94%2 1.66  2.48 -
Geom./Trig: .02 - ( - 139 - .ol - 1.03 .25 -- 2.50 -
Phasors -- . -- - - -- -- - - N --
Number Bases *  -- 1.06% %3 - - 63,46% %2 -7 346, 64%#3 -- - -
Boolean Algebra  -- 355.52%%2 - - 94.72%%2 g 39%%3 |97 3gxxd -- - 11.95%%2
Total Test 24 143,38%2 ”7.24*"’ ©.09 28.73%%2 210 102.23#%3 ° [0, 12%2 1.27 15
Entering N: T2 s 70 18 - 62 " 127 3 55 148 81
Graduating N: 157 163 20 - 29 63, 192 '\ 186 55 15 139

*p < .05, " - ‘
**p < .01, ® \
:Entry level group scored higher. . ' .
| G\guatmg group scored higher. . e s .

e >
N\ 35
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‘ \ Table 13 —
. . o Mathematics Test Scores of Entersng and Graduating Students
o ) . Skill 1.D. Numbers by . .
t 3 '6 Acquisition Level®. i Entering (E) Graduating (G)
No. of - Students Students
¢ Topic Iterns P X R T M SD M Sb t
' AE School (E = 158, G = 165)
> Arithmetic Ops. 2 2,6 - 12.6 4.9 12.6 4.5 .13

. Estimation 4 5 . - - 1.6 L1 1.4 .9 .66
Fractions 12 7 S - Co-—- 5.9 3.5, 5.6 3.4 74
Units & Conv, 35 11,12,13,16,47 - ok -- 1.1 *5.6 11,1 5‘.6 .0l
Scientific Not. - .- * -- - . - - - - -
Decibels - -- -- Lty -- - - -

g - Logarithms -- -- . -- -- -- =< - -
Equations -, R 18 27,28 29 - 6.1 44 5.8 4.4 .67
Geometry/Trig. 8 - 46 236 1.4 2.3 1.4 .0
Phasors . - -- . - * - - -- -~ --
Number Bases -- -- * T - -- - - y
Boolean Algebra - - . .-, 5 - -- - - -
Total Test, D3 99 - - » 39.2 15.4 38.6 15.3 .37

.. ¢ 4 . ~ . . M o -
: J l AV School'(E“‘;-,l57, G = 168) N
Arithinetic Ops 9 N\ L2s - v 6.0 2.1 6.0 2.4 .04
Estimation 3 -- ¥ . “ - . 1.3 9 1.2 .9 .75
Fractions ° 3 . Tt 10 - -- NS U N IS TN O RS NPT
° ~Units & 'Conv, . 18 - 11,12,13,14,17 , 16 8.3 3.1 8.3 3.6 B N 1)
Scientific Not. 9 - 18,219, _20 - ' 2.9 2.5 2.9 2.6 .24
Dectbels - c e T - - e e -

- Logarithms - - . - - ¥ -- -- . i e -- -
Equafions - . .6 - 27,28 - -} 3.7 .1.8 3.1 2.0 .35
Geometry/Tng. .- - ’ R - - Ve -, - -
Phasors , - .- . 1= . 3 -- - e - e - 7
Nurnber Bases ’ 12 - -\ . 59, 60, 61, 62 70 2.1 8.1 2.9 25.69%+
Boolean Algebra . 18 - - "~ 63,64,65,66, . 1.8 2.6 8.2 3.6 18.21**

° “ 67
< TotalTest .*.. . 718 - - - 25.1 10.3 39.2 134 10.55%
) g .

. @ ! T CEG School (E = 14,G = 20

Arithmetic Ops 2 L2,6 R . - . 152 6.4 134 6.5 .8
. Estimaton 4 - - 7o e 1 L2 .8 119

. Fractions 15 67,9 ¢ N -- 8.5 5.0 6.7 4.5 1.10
Unitts & Conv. 33 11,12,13,16,17 11,12 2 = ) 11.6 5.4 6.8 4.6 2.75%+
Scientific Not. -- -- o -- - -- - - -
Decibels -- : / -- . . Y -- - - - - -
Logarithms .- - . - - , - -, - - -

. Equations 16 27,28 ’ -- R -- V5.4 3.8 2.6 3.1 -T32e

Geometry/Trig. . 7 B ) -- - A4 1.3 .6 1.0 .59

Phasors \ - - -- . -- * .- —r e - - -

' Number Bases - - * .0 -- - - o - v

ean Algebra ' - -- -- . - - - - - --

3 - . N L -
° . Tota} Test * 1ol .- - - 42.6 19.0 31.4 15.3 , 1.9t
- * ¢ CEP School (E = 29, G ¥29) ‘

*o Arithinetic Ops. 26 P e 24 - 13.1 6.8 15.1 5.4 1.2
Estimation 4 5 <%y -- - 1.1 .8 1.3 1.0 1.13
Fractions 15 - 6,7,9 -- 8.1 3.8 9.8 3.7 1:72
Units & Cenv, 33 1, 12, 13 17 N PR 10.8 5.6 9.4 8.1 .73

! Scientific Not. -- -- -- . -- . -- - - - --

Deoibels .- -- . . .- " -- - - e -

Logarithins P - .- N - .- - - - .- --
' Equations . + 16 -- 27,28 - 5.6 4.5 5.2 5.1 ..33
Geornetry/Trig. 7 -- “ -- 5 . 1.4 "2.0 1.8 2.3 59

Phasors : -- - - - - - - - 7.

Number Bases - -- . - -- - W - - - -

Boolean Algebra -- - -- -0 L. e e -

- 4 . N 4 J
Total '[est 104 -- : -- N 40,2 18.9 42.8 21.2 48
3 Prerequsite--Must possess skill on cn.trancg to course. ‘ .
- R Reviewed--Some level of skill 1s assumed, but skill 1s revicwed in course, + -« - i
T Taught--No previous knowledge assumed, taught exphicitly as skill for the cour_se..
*p < .05, ' . ' .
' tep <L : QN ’ o,
. ) . v
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Table 13 (Continued)
~N ~ :
,2‘ - - Skl 1.D. Numbers by v oo St T “
N Acquisition Level® Entering  GradUating
Not of , - (E) (G)
Topic Items ' R T M. SD M SD - t
DS School (E =70, G = 77)
~ ‘—\
Arithmetic Ops 7 -- 1,3 - 4.7 1.5 4.9 1.4 .96
Estimation 3 -- ' 5 - 1.2 9 ,.1.3 .8 «84
Fractions -~ - -, -- -- == - - -
Units & Conv. 14 11, 12, 13, 15 \ - - $.3 2.7 4.4 2.8 4,03%*
Scaientific Not. 1 - 18, 19, 20 -- 5.3 <3.3. 3.8 3.8 2.42*
Decibels - -- -- - - - - --
Logarithms - - - -- - -- - e -
Equations .- - - - bt e -
Geometry/Trig. - - -- -- -- - - - -
Phasors - -- L - - - e - .
Number Bases 16 - -- 59, 60, 61, 62 5.2 4.6 1.5 3.4 W.62%*
Boolean Algebra 32 - - 63, 64, 65, 66 3.2 4.6 13.7 6.5 11.27%»
. ’ 67, 68, 69, 70 S
Total Test 83 - -- - 25.9 2.1 39.8 13.0 6.69%*
EM School (E = 159, G = 222),
Arithmetic Ops. 15 i 2,4 - 8.6 3.6 8.7 3.7 25
Estlmatxox -- -- 6,7 - - - -- - -
Fractions 14 9, 10 =, J - 7.9 4.1 7.8 4.1 .27
Unit$ & Conv. 24 i1, 16 12, 13, 14 -- 8.6 6.0 8.1 6.2 .70
Scientific Not. 8 - 18, 19 - 3.5 3.0 3.0 2.9 1.59
Decibels - -- - . - S e e et -
Logarithms - - -- - - - - -- -
Equations 15 - 27, 28, 29 - 6.8 4.7 6.6 5.0 , .40
Geometry/Trig. 10, 46 45 . - 2.3 2.8 2.3 2.8 Al
Phasors* -- - - - - - ‘2 - -
Number Bases - -- -, -- - - - ! -
Bople&n Algebra 6 - -- 64 1] .0 2 .8 2.63**
Total Test 92 - -- . -- . - 37.7 20.3 36.7 21.3 47
h 1
. ET School (E = 156, G = 196) '
Arithmetic Ops.' 10 - - - 1,2,4 - -- 6.8° 2.6 7% 2.1 3.10%+*
Estimation - 3., - -7 5 . . - 1.4 .8 1.8 L9 16
Fractions 3 - -, 6 ’ - 2.6 -8 2.4 .8 88
Units & Conv. 21 . - N 14,1213 + 15,°16,.17 9.9 3.7 4.3 3% 3.42%
Scientific Not. 12 - - ©18,19,20,21 4.6 #3.h 5,77 3.5 2,974+
Decibels 3 - > - 22 . .2 Jd0009 ., 80 12,89
Logarithms - - -- - - - = I
Equations . 9, - 27, 28, 29 \\_\ 5.8 2.5 6.6 2.4  3,04%*
Geometry/Trig. 3 - 6 -- 1.8 1.0 *1.9 9 9%
Phasors - -- . - - - - - -
Number Bases 9 -- -- 59, 60, 61 1.2 2.5 7.0 2.8 20.14%*
Boolean Algebra * 18 - - N 63, 64, 65, 677, 2.3 3.0 9.5 5.0 15.72** .
AR 169, 70 < .
Total Test 91 -- - - 36.4 14.0 54.3 154 11,29
EW School (E = 56, G = 56)
Arithmetic Ops. 10 - 1 -~ - 6.7 2.2 6.9 2.1 .66
Estimation ) -- -- -- - - - P L -
Fractions =" 12 -- 6,7, 9, 10 -~ ., 7.0 35 81 3.5 1.60
Units & Cony. 30 - 11, 12, 13, 14, - 12.6 5.7 13.5 4.8 9
. 16, 17 . . :
Scientific Not. 15 - £ 18,19, 20, 21 - Y4 3.6 6.3 3,77, 2.68%+
Decibels - T4 -- -- 22 2 4. 1.8 1.0 10.66%*
Logarithms 10 - - 23,25 .ol 18 2,7 2.1 4.2]%»
Equations 1% -- 27,28,29 , - 6.6 "4.4 8.0 3.5 1.9 .
Geometry/Trig. - - -1 -- - -- - . --
Phasors ) - - - - - - - -
Number Bases -- -'//:-/ -- - - .- - - -
Boolean Algebra * -- ’ - -- - -- -- -- -- .-
Total Test 95 -- - - 38.6 16.3 47.2 15.3  2.87%*
. &P Prereq.lnsite--Must possess skill on entrance’t.o course. '
R Reviewed--Some level of skill 1s assumed, but*skill is reviewed in course. ‘ '
T Taught--No previous knowledge assumed,-taught explicitly as skill for the course. b
- *p < .05, ) . - !
LY*p <Ol - : QAr
. - . .
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X Do N “Table13 (Céntinued) e - -
Skill 1.D. Numbers by -
. . : Acquisition Level® Entering  Graduating o
No. of . () (G) ‘
. Topic ¢ Items P R T M SD M SD ( t 1
* T ]
. FT School (E = 165, G = 154) 4
- Arithmetic Ops. 16 - 1,2, 4 R 9.9 3.6 9.2 3.8% L.77 ’
Estimation . - - . - - -~ - - - - 3 ‘1
Fractions - -- - . -- - - - - -- - |
Units & Conv. - 25 4, 12,13 16, 17 - 12.0 4.6 1l.1 10.8_\ 1.64 ;
Scientific Not. 13 20 18, 19 - 4.7 4.2 4.6 4.1 .33
Decibels - - - - e - - -
. Logarithms - - - - - - - - |
Equations - - - - - - - -- - |
Geometry/Trig. 10 - \ 46, 47 - 3.2 2.3 3.4 2.2 .95 |
Phasors .15 - . 54, 55 52 5 T P ] 40100 80
“ Number Bases . -- -- T -- - -- - -- -
Boow Algebra - - - - - - - - -
Total Test - . 88 - - - .5 145 32.5 14.% 1.20
GM School (E =96, G = 152)
- v
Anthmetic Ops. 15 ! 2,4 - 50 Y 87 312
Estimation - - - - - -« -- - -
Fractions ) 9 - - 67,9 - ‘4.4 2.6 4.1 2.6 .86 X
Units & Conv. 18 - 12 1, 13, 14 17 5.7 2.8 4.3 2.1 3.67%+%
Scientific Not. - 7~ . - - - - ac - —~
% * Decibels 5 - -- -- -- - - -- - - -
Logarithms - - - - - - - - - -
Equations 20 27 - - 28, 29 5.6 4.4 4.8 4.3 1.34
Geometry/Trig. -8 - - - -- - - - -
Phasors -- - * - - - - - - . -
- Number Bases - - - - - - - - -
~ Boolean Algebra 24 - - 63, 64, 65, 67 1.3 1.8 2.7 2.9 4o12%%
TotA} Test 8 - - - 25[1 1.1 24.6 11.8 .33
” ' P_. Prereduisite--Must possess skill on entrance to course. ~
Reviewed--Some level of skill is assumed, but skill is reviewed 1n course. -
T Taught-- evious knowledge assumed, faught explicitly as skill for the course. 4
. s L ) . . .
**p <.01. )
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. Table 14
T e s T ASVAB Scores of Entering apd Graduating Students
i v
-Entering (E) Graduating (G)
ASVAB Test M SD e .M Ssb - t
AE School (E = 142, G = 157) ;
Word Knowledge 56.8 723 35.4 6.7 1.80
/ Arithmetic Reasoning 55.4 7.2 55.2 6.2 .34
d—( . Mechanical Comprehension 53.3 7.7 54.2 7.8 1.01
" Attention to Detail 52.4 11.6 5;.3 10.1 .05
Numerical Operations 53.4 . 7.0 k2 7.3 .18
Shop Information 55.0 9.4 55.0 v 7.6 .04
Electronics Information 56.6 8.0 37.5 7.0 .99
Mathematics Knowledge 56.9 7.1 57.3 . 6.2 48
General Science 56.0 8.2 56.5 7.0 47
General Information 54.9 10.2 34,7 8.4 .18
Space Perception .~ 5459 9.4 \fgd.l 8.4 .25
Automotive Information * 54.0 8.9 5h71 8.4, .10
\ . ) AV School (E = 148, G = 163)
) Word Knowledge . 59.3 5.7 58.7 5.9 .86
Atithmetic Reasoning - 58.6 5.2, 58.4 5.7 .30
Mechanical Comprehension 57.7 7.0 57.7 5.9 .09
- Attention to Detail ) 50.9 © 8.7, 52.2 9.8 1.19
~ Numerical Operations - 53.4 7.2 54,2 7.3 1.05
Shop Information 57.1 7.5 56.3 7.1 .9
Electronics Information 60.3 6.2 60.0 5.5 R
Mathematics Knowledge  “w# 60.2 4.8 60.2 7.2 .04
General Science 60.5 5.6 80.5 ~ 6.5 .10
General Information 57.2 6.8 °,  55.6 7.8 1.90
Space-Perception . . 38.5 6.6 S7.4 8.0 1.32
Automative lnformatlog 57.0 7.7 35.4 7.5 1.82
- ’ CEG School (E ='7, G = 20)
Word Knowledge 53.7 5.2 . 54,0 8.2 T 10
Arithmetic Reasonifg 51.7 7.9 ° ' 5.2 5.2 1.34
Mechanical Comprehension 54.3 8.0 53.8 h 7.7 .13
s Attention to Detail 54.3 8.6 52.4 5.9 NT)
. Numerical Operations .. »52.0 3.7 53.0 8.0 by
Shop Information © 54,3 7.3 53.0 8.0 .39
e Electronics Information 53.6 7.3 55.2 6.5 .56
' ' Mathgmmatics Knowledge 56.9 3.3 56.4 ' .30
General Science 54.0 5.7 "54.8 6.4 .12
General Information 50.0 7.0 54.2 9.0’ 1.11
Space Perception . 55.3 11.3 53.2 6.3 .62
Automotive Information .- - 51.1 6.0 52.0 9.2 .22
CEP School (E = 18, G = 29) ) ’
Word KNowledge ° 55.4 4,2 54.9 6.8 .28
) Arithmetic Reasoning { 53.1 4.7 55.1° . 6.0 1.2]
- - . Mechanical Comprehension 52.3 6:0 52.3 8.5 .00
) Attention to Detail 53.2 7.8 53.5° 8.6 .14
y . Numerical Operations . 52.6 6.2 53.9 - . 6.4 .66
. - Shop Information 35.5 8.2 . 35,1 7.3 A7
Electronics Information 55.2 .3.0 57.9 ~8.5 " _ <1.06
Mathematics Knowledge 56. 2 5.3 5732 C_;.’o 866
General Science N . 57.5 4.6 35.6 6.3 1.09
> General Information ' - 50.6 .49 . 53.0 | 8. 1.13°
Space Pepception 56.4 & " 7.9 54.3 7.8 . .92
Autornotive Information 49.9 9.8 '52.8 8.6 1.04

Note. ASVAB scores were not available for all students participating in thisveffbrt.
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ET School (E =%143, G = 186)
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- . * Table 1y (Continued) ~ . .
LI Iy S
S Entering (E) Graduating (G)
. ASVAB Test M sb - , M SD t
’ . 2 ” :
S 4 T ' DS School (E = 62, G = 63)
LA td Knowledge *60.0 5.5 59.3 . 5.8 72
“~-  Afithmetic Reasoning 59.4 5.0 61.0 5.7 1.68
Mechanical Comprehension 57.1 7.7 56.9 6.0 .18
° Attention to Detail 52.5 9.0 52.4- 7.2 .06
Numerical ®perations J 54,5 6.3 55.7 6.7 1.05
Shop Information 57.7 6.5 56.7 6.7 .83 .
Electronics Information 6l.6 6.3 a1.4 3.7 12
Mathematics Knowledge 59.6 4.2 _, 6l.2 4.3 Iy
General Science _ ’ 60.6 5.6 60.5 5.6 .06
General Information °57.3 6.5 56.3 . 6.4 91
Space Perception 55.2 6.9 56.1 8.5 .64
X Automotive Information 57.1 ‘8.0 57.6 7.6 .35
- " EM School (E = 127, G > 192)
Word Knowledge 56.7 7.7 54.8 7.9 X 2.08+
Arithmetic Reasoning - 58.4 6.1 56.6 6.9 2.36*
Mechanical Comprehension 55.4 8.0 54.5 7.3 0.95
Attention to Detail 52.5 8.5 52.6 8.4 .07
Numerical Operations 54.8 7.4 S4.4 7.0 .50
- - Shop Information 55.5 9 7.7 54.1 8.3, 1.48
Electronics Information 57.8 8.0 56.3 7.7 - 1,67
Mathematics Knowledge 60.5 5.6 59.6 5.1 1.44
‘ § General Science 57.9 7.3 56.6 7.7 .44
N~ General Information 54.9 7.6 53.8 82 . 1.13
. ) Space Perception " 56.2 8.4 55.7 7.7 .63 -
Automotive Information 54.7 7.5 -, 52,1 8.2 2.85%%

.5 ‘ ‘4 . 3

*  Word Knowledge 70.8 Y 2.4 60.0 5% 22,83 %%
Arithmetic Reasoning 6l.1 6.2 < 62.0 5.3 1.43
¢ Mechanical Comprehension 5.6 6.5 58.3 7.2 1.69
-_/ : Attention to Detail - . 7.8 . 53.3 9.4, 2.81%+
. Numerical Operations 56.1 9.2 ~ 55.8 . 6.8 .34
¢ . Shop Information 57.6 * 6.0 . S6.1 6.7 ~ 2.10%
Electronics Information — 55.6 7.2 6l.2 5.6 7.91%x .
Mathematics Knowledge 60.6 5.8 62.9 4.4 4o10%*
' General Science 61.8 5.4 61.7 + 6.4 .24
General Information 61.0 T 6.7 57.0 6.8 5.36*
Space Perception 57.6 7.1 57.8 8.0 s34
™ Automotive Inforimation 58.2 7.5+ 56.3 6.7 2.49+%
. EW School (E = 55, G = 55) . !
Word Knowiedge 58.3 < 6.1 59.5 5.3 1.09
Arithmetic Reasoning 56.0 6.0 59.3 5.0 3.20%»
Mechanical Comprehension 53.5 8.4 57.6 7.0 2.TTHH
Attention to Detail 56.1 7.2 52.5 8,5 2.45%
Numerical Operations 57.4 6.5 54.4 6.4 2.44%
Shop Information 5744, 6.4 55.8 6.7 1.31
Electronics Information 60X 5.7 6r.0 5.6 .95
Mathematics Knowledge 60.4 4.8 60.0 G99 .67 "
_General Science . 60.0 6.0 60.7 5.3 .59
' .General Information 60.0 6.2 59.0 6.6 .80
— Space Percepti 57.0 . 8.1 s 56.9 6.2 04
- Notivg Information 56.3 7.7 55.5 5.9 © .60
Note. 'ASVAB scores were not available for all students participating in this effort.
*p < .05. '
#4p £~'O*" . R . (i
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Table 14 (Continued)

. Entering (E) Graduating (G)

s *  ASVAB Test M Sy M sD t
' FT School (E = 148, G = 145)
54
Word Knowledge - 64.0 22.2 61.6 22.5 .83
Arithimetic Reasoning ' 65.2 21.5 64.9 20.5 .10
Mechanical Comprehension “w M 59.5 24.3 L 62.4 23.4 .81
Attention to Detail 59.9 . 22.5 59.4 22.7 .18
Numerical Operations 57.6 24.2 58.7 24.6 .37
Shop Information 60.9 23.3 60.5 22.5 A3
Electronics Information 56.9 22.0 58.9 22.7 .69
Mathefhatics Knowledge 64.7 22.6 62.2 ©22.1 .85
General Science™ ;o 54.1 24.6 57.0 123.1 .95
General Information 62.0 22.2 63.7 23.1 .55
Space Perception 54.0 20.4 57.0 17.9 .13
Autoinotive Information 52.0 22.8 53.0 23.7 .32
. GM School (E = 81, G = 139)

Word Knowledge 56.1 5.6 55.1 7.0 .06

. Arithmetic Reasoning 54.9 6.1 54.3 5.9 .72
Mechanscal Comprehensio 54.8 6.7 54.0 7.3 .82
Attention to Detail 50.5 8.6 50.8 8.4 .26
Numerical Operations - 51.0 5.8 50.7 6.6 .38
Shop Information 55.8 7.4 54.7 6.7 .10
Electronics Information 57.1 6.3 57.4 5.1 44
Matheinatics Knowledge 55.4 6.6 55.5 5.7 .05
General Science . 57.5 7.3 56.7 7.2 .81
General Information 56.1 7.3 54.6 6.8 .46
Space Perception 55.9 6.9 54.4 8.7 .32
Automotive Information 55.6 7.1 53.8 7.6 .70
Note. ASVAB scores were not available for all students participating in this effort.
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Table 15
' Intercorrelatlons of AE-School Performance Data
/ with Math Tests and ‘ASVAB Tests
o~ .
- ~ ™ <« 0 0 ~ 'é N £
_ : § 4§ s 8 g - 8 £ |
Math Tests a | oa & & & a & 3 3 = = ‘ .,i
Total Test .06 .16* .06 .25** .06 .16* .17* .41*¥ .38*‘* .19 377 %
Arithmetic Ops. = .11 .14 .11 .27**.04 .06 '.11 .34 ,23 .13 .23 ‘
Estimetion .09 -.05 "00 .17 .04 .01 .10 -.01 -.02 -.12 -.02 ) |
Fractions .00 .02 .03 .24 -.02 .17 .13 .20 .28 .20 .28 ’ 1
: Units & Conv. .09 .09 .00 .19° .08 .20* .20*, .48** 32 .15 .31* |
Sci. Notation .
‘ Decibels ' : (
. . A .
Logarithms ‘
Equations\ .01 .23* 06 .10 .06 .07 .08 .23 .39** .IQI L39**
Geom. /Trig. . -0 .14 .03 .14 .02 .08 .12 .19 .18 -.01 -.18
Phasors
Number Bases ’ )
_ Boolean A]g: . . : PPy
"A" School
Practical: .13 .16 .09 -.03 -.06 .03 .01- .17 -.13 " .17
Practical: -~ .20 .03 .07 .10 .16 .11 .12 .21 11 . .
Practical, . -.09 -.12 -.01 .02 .15 .04 -.14 .04 )
Practicals . .18 .13 .05 .11 .03 .24 .03
Practicals ' 19 -.00 .17 .02 .22 .01 -
Practicals “ .24 0 (11 .43%* 18 42%* |
-Practical, : , . 08 .08 .26 .08
Hritten, .
7 ) Written; ) ) \ ) J1a L99% o
- Math , . : : . 11 .
’ ~ . . - ’ - - T
Notes. )

. m Pract. l—Working w1t.h Aa t_roubleslnotmg training device, the AE reads measurement
to determine state of syst:em, troubleshoots from symptom information, and performs

repairs at the component level. \

) 2. -Pract. 2—-AE troubleshoots basic circuits a5ing a VIVM and learns to use an : o

osc11]:oscope for basic electronic measurements. . ’ .

3. Pract.’3--AE performa simple maint. and troubleshooting functmns on a representatlve

aircraft electrical powey supply and distribution system.

4. Pract. 4—AE performs simple checks and maint. procedurés and performs- tmubleshootmg
on representative aircraft engl" instrument training device. .

. 5. Pract..5--AE performs simple checks and maint. procedureg and: performs troubles}‘ootufg\ ) .

fand on a training device for a representative aircraft equipment instrument system.
. 6. Pract. 6—AE performs checks, mamtams, troubleshoots, and specxfles necessary repair
procedures for a rep. aircraft’s exterior lighting system, fire warning system, ‘angle of
T, attack system, and manual flight control/ trim system.
7. Pract. 7-- AE performs scheduled maint. checks on a rep. au'craft using "look" and -
*r1x™ maint. procedures.
8., Written 1 and Written 2—First and second 50 items of final exam (Exams 3161 and 3162) Ay t

(Some students did not receive scores for both parts due to faulty scoring procedures) .
9. Math.—Math-related items from Exam 3162. No math-related items in Exam 3161.

. 10 Noma\gth 1 anl Nonmath 2--Non-mth—related items from [‘.xams 3161 (all) and 3162. .
p. £ . : .
*rp, <. .01, ' . 42 ‘ _
\ . . . i
o . v R 30 5 L s
. < ~ ‘& .



Table 15 (Continued) . .

o

. . TN o
- o < W O ~ =
| i34 44 4 4 2.4 5 7
ASVAB Tests .

) Word Knowledge .02 -.02 .02 -.11 -.05 -.02 -.03 -.24 .23 .02 .23

Arith.”Reason. .02 .08 .07 .00 -.22 .04 .06 ..01 -.03 -.00 -.03

Mech. Comp. .16* .06 04 .06 .03 .01 .09 .24 .09 .11 .09

Att'n. to Detail .13 .01 .17* .03 -.14 -.00 -.07 .10 .22 .02 .22

K Numerical Ops. .05 .07 .10 .08 -.16 .11 -.01 -.07 .32* .16 .32*
Shop Info. \112 .04 .02 -0 -.05 -.02 .06 .16 . .09 -.04 09

.«Elect. Info. .09 -.07 .05 .02 -.01 -.03 .03 .14 .16 -.12 * .17

‘Math Knowledge .04, .22** .17 ".14 -.04 .08 .08 .10 .29* .17 .2g*
Gen'l. Science .-.09. .05 -.01 -.11 -.01 -.02 .02 .17 -.36* .02  .36*

. Gen'l. Info.  -.13 -.01 .01 -.02 -.04 .04 .06 .12 .06 .02 .06
) Space Percep. .07.°.08 .16 00 .01 .09 -.08 .15 .30%-.09, .31*
Auto. Info. - .f5° .07 .13 -.03 -.13 .02 .02 .15 .09 -.07 .09
. ) - N T — =
(S ‘ =
L Netes. .. SO
<t 1. Pract. l1—Workind with a troubleshooting training device, the AE rehds measurements

to determine state of system, troubleshoots from symptom informatior, and performs
repairs at the component Iével. :
. 2. Pract. 2——AE troubleshoots basic circuits using a VIVM and learns to use an
oscilloscope for basic ‘electronic measurements. :
3.. Pract. 3--AE performs simple maint. and troubleshooting functions on a representative
aircraft electrical power supply and distribution system. ©
4. Pract. 4--AE performs simple checks and maint. procedures and performs troubleshooting
on }x:?resentative aircraft engine instrument training device. ’
. ). 5. act. 5--AE performs simple checks and maint. procedures and performs troubleshooting
. on a training device for a representative aircraft equipment instrument system.,
: 6. Pract. 6-=AE performs checks, maintains, ‘troubleshoots, and specifies necessary repair
procedures for a rep. aircraft’s exterior lighting system, fire warning system, angle of
attack system, and manual flight contrdl trim system. - )
7. Pract. 7-- AE'performs scheduled maint. checks on a 1ep. aircraft using "Look" and
"Fix/maint. procedures, .
-8,/ Written 1 and Written 2--First and second 50 ‘items of final- exam (Exams 3161 and 3162)
;7 \qSome students did not receive scores for both parts due to faulty scoring procedures)
’ 9. Math.--Math-related items_from Ixam 3162, No math-related items in Exam 3161.
10. Nonmath 1 and Nonmath 2--~Non-math-related items fram Exams 3161 (all) and 3162.
*p. < .05. . ~
**p, .01, ‘ " - f

& -
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2 8 '3 > 8 8 ¢ .
- 5 8 Z s g : M
Math Tests = = a ASVAB ‘Tests = = o
Total Test ) 21*  L26%* .13 Word Knowledge .21 .18 .03
Arithmetic Ops. .11 ..11" .15° . Arith Reasoning -.04 ..02 -.01
Estimation  .19% .14 .00 __Mech. Comp. 22% L 35Fx ogw
Fractions , 11 .25%* 01 Att'n. to Detail -.14 .04 .03
Units & Conv.  .24%* .[24% .11 Numerical Ops. 01 .15 .11
Sci. Notation\ ‘02 .11 .98 Shop Information L21%  [22% .18%
Decibels o Electf\&nformation L29%% [ 28%*  30** _>
Logarithms *  Math. Knowledge 04 200 .24*
Equdtions .04 .15 .05 General Science 23% .19% .11
Ggométry/Trig. o G_enera]‘nfo.N' .15 .14 21
" Phasors - , o Space Perceptign | 15 .13 .18*
Number Bases .08 .11 .01 * Automotive Info. L30** . 18* |14
Boolean Algebra  .28%* .20%* [18* S
"A" School ; i - \ ' ' {
MOD 555 53** [ 20% . _
MOD900~— i 30k e e
Practical ”

{
. ( ' /
Table 16 ’

Intercorrelations of AV School Performance Data
with Math Tests and: ASVAB Tests ~ LI

. \ ¢

Notes. ' .
I. MOD 555 is the midcourse writtaf,@%!tﬁn and MOD 900, a comp.” final exam.

2. Practical score consists of the total r, of errors accross all AV school
practical exams, s .
*p, &.05. . . - '
**po s .01. - . {
L 4 N
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" Table 17 ~

Intercorrelations of CEG School Performance Data
with Math Tests ard ASVAB Data

[ 4 H
) : - , -
5 T.os N $ 3
= o— (130 o —

T . o . .o0 % ’ s o . b F
5§ = 5§ 25 ». g £ B:p. 5¢
Bath Tests & X A a Z _ ASVAB Tests e = o a =2 -
Total Test .54% .24 ,49% .39 B0 Word Knowledge .29 .38 .17 22 .37

Arithmetic Ops. .51* .18 .41 .81 .35. Arith. Reason. .36 .38 .42
Estimation .49% .51* .51* .30, .50% Mech. Comp.  .60%* 76%*56% ,
Fractions .46* .05 .46* .08 .25 Att'n. to Deta{l-.18 -.18 -.17 -.
Units & Conv.. .27,.37 .27 .60%%.33 Numerical Ops.” 03 =.25 .17 -.
* Sci. Notation B Shop Info. - .37 .60%*37
Decibels ~ T et Info. .37 Le5we27

Logay] thms . -Math Knowiedge .15 .01 15
Equations = .25-.15 .24 .02 .04 Gen'l. Scjence .33 .46% .34

Geom. /Trig. .58% .66%* 36 .65%* 68%* Gen'1. Info. 1 .50% .56 .G2%%.44

~ Phasors : ' ~ Space Percep.  -.00 .03 .14 -.03 .04 °
Number Bases Auto. Info.. .19 .38 .18 .37..30
Boolean Alg. - : .

"A" School _' / M S

" Power BVEEN:? T W7 P
' Wire | B5% 5% g4 % \

Sub. Math .28 .65% )

Practical - .56%* o - ) .o

- Non=-Math , . 7 .
Notes. .

1. Power is a final written exam. dealing with power generation and distfibution.

2. Wire is a final written exam dealing with interior wiring.

3. Submath is the score on math items from power and wire exams. )
4. Practical requires a two-man team to put up power poles and install wiring the .

: 5. Nonmath is the score or nonmath-related items from the power and wire exams.
*p.' _41. 05. 3 ¢ . [ 4
**p, 2 .01,
s 7N
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TaQle 18

'ﬂ:}'corre]ations of CEP School Performance fata
with Math Tests and ASVAB Tests

“

L
o S
‘ < . OO
° $ ¢ E 2 3 =T I_s5
Math Tests & = S & S i 277/ 2
© Total Test L L45% 50%* 27 .07 .00 .57*%15
" Aritkmetic Ops. J44*  43* 24 09 -.06 .64% .38, .23
Estimation . .39* .48* .45 .44 09 .35 .35 .18
- Fractions 12 .33 .15 -.08 -.06 .37*-.08 .36
Units & Conv. .39% .45% .22 .02 .00 .44* .29 .28
Sci. Notation ) !
Becibels s
Logarithms | . ; ' .
'Equatiot .43* .43* .30 .13 .08 .49 .44 -.38
Geom. /Trig. ’ 35 .25 .09 -.01 -.02 .35 .28 -.13
Phasors
Number Bases
, Boolean Alg.
A" School g SN
Power (Pract.) . - L50%* 45*  Bp** 26 g7 ** 99*k 3]
Wire (Pract.) <t J68** .29 6A** 14 . 76%*% .16
Communications (Pract.) A LB5** 5%k 17 77%% 16
Pole Climbing (Pract.) 17 .38* .83%%, 32
Cubicle 4Pract.) ' A7 8128
Final (Written) .99*%. 27
~ Non-Math’ -.37
Math p _ .
ASVAB Testd,
Wovd KnowTedge .27 -.08 .04 ' .16 -.25 .46* .22- .45
Arith. Reason. .36 .27 .17 20 -.08 .49%* .07 .32
Mech. Comp. A4* 30 .27 -.30 .11 .45*..31 .4.07
Att'n. to Detail .15 w25 .20 .11 .21 -.38 .13 -.01
Numerical Ops. 5 .3 .33 12 .26.°.66 .57* -.26
Shop Infe. . -~ .31 .29 .35 .25 .31 .23 .35 .27
Elect. Info. 09 .10 .25 .27 .21 .07 g1 .14
Math Knowledge ~40* .35 .38* .19 .13 .35 .23 .14
Gen'1. Science .20 .06 .13 .26 '-.18 .34 .25 : .43
Gen'1. Info. .39* .10 .10 .30 .06 .27 .39 .43
' Space Percep. .05 .07, .17 .10 ° .07 -.01 & -.40
Auto. Info. .26 .03 -.06 06 .26 .13 .06 .32
Notes. ‘ ‘ g

1.

+ with power generation and distribution, interior wiring, tactical
and switchboard, pole’climbing, and cubicles, respectively.

Power, Wire, Comm., Pole, and Cubicle are practical examinations dealing

field telephone

2. Final is a comprehensive final exam. containing items on power, wire, and comm.

3. Math is the score on math-related items on the final exam.

*p. 2 .05, .

**p‘. ~ .01. / - . .
34 46

i

4. Nommath is the score;on non-math-related items on the final exam.




" Table 19 .
Intercorrelations of DS School Performance Data
C With Math Tests and ASVAB Tests -
A
< v e /‘S A
@ & e 4 2 T, L
) © . o £ o -, . E
Math Tests 8 2 ] 8 3 = w
Total Test .36* A49%% Aqdk 25 L29*%  40**  53kx
Afithnetic OPS. < .21 .28 .31 .12 .13 - :1? 26
Estimation J31%F 032% 20 .09 .22 .24 .33% ¢
Fractions i .

.Units & Conv.
© Sci. Notation
Decibels
Logarithms
. Equati?ns
Geom, /Trig.
Phasors .
Number Bases

.22 .25 .31* .26 .03 .19 .28
L29% -.37* 24 14 .23 24 .32+

\ . o ' y/

29*%  34*% 28 (16 .21  .39%x 40+

2= Teremmmye ey

Boolean Alg. 207 ..38%* 38wk 18 .25 . .32%  44%*
- "A" School < ) s , .
Boolean LA9%H 38N 20 28 ggw- 53w TN

Number'Sysféms
‘Logic

* Complements
Lab Total

Written Total
Final Total

i

.24 .,30*% 13 L YA L YA i

. L 12 .02 .27 .a7ee
-.02 .16 .20 . t
. Y BV T
. 89**

/-

Notes:

7

T, Soo.can- Algebra, Nurber Systers, Legic, and Complermen’-s are veekly
™ ]le—‘—r 4

examinations.

3. Written Total is the average of all sect. exams, administered during course. .

Total is a weighted average of lab. total and written total. ,

v
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“ Table 19 (Continued) :
g c%;’ o) @ :61 Jéi ~
| e 5% b4 "4 EB
. a 2 3 § L -
. ASVAB Tests _ : g
Worg Knowledge -.03 .04 -.08 .10 -.01 .03 .00
_Arith. Reason. — .24 .33%. .32* .14 03 .20 .28
Mech. Comp. .01 -.06 .09 .08 .10 .09 .12
Att'n. to Detail .15 .05 .00 .27 ° .12 .24 .24
. Numerical Ops. .10 .09 -.06 -.19 -.03 .12 .13
> Shop Info. .07 .12 .03 .00 .01 .12 .14
Elect. Info. -.01 -.06 -.09 .01 .08 .10 .08
Math. Knowledge .16 ~.05 .10 .04 .30* .13 .19
Gen'l. Science .20 .09 .14 -.15 .28. .07 .11 .
Gen'l. Info.’ -.12 .25 .01 .18 -.23 .08 .06
Space Percep.’ .28 .11 .12 .00 .27 .12 .18
Aqto. Info. -.11 ._03 -.05 .04: -.06 ) ..QOG .01
CLEP G 43 .39 . .22 27 17 .33*
CLEP NS .56 .42 .43 T .28 .22 .29% .40%*
© CLEP, MC 31, .32 .41 .18 ..31*.,08 .25
' Notes. | ) A
1. poolean Algeora, Number §ys_{.ex—ns, IDC'lC, arxl Complements are teekly

¢

sectional exarm.natmns .
2 Lab Total is'the average of all lab. exams. administered during the course.

. Written Total is the average of all sect. exams administered during course.
4 Final Total 1is a welghted average of lab. total and written total.

*p. £ < .05.

- kkp. 2 01, -

’

1]
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) Ty Io Practical

o ¥

3. NhthRawisthenmberofmathitarsanswered

Nonmath
*R< .05~

**p < 0L,

!

is the sum of all practical scores obtained throughout the course.
2. Written Is the carprehensive written fipal examination.

» the score on non-math-related. items.

N -.
* ]
E I
. .y .
. o or‘,
.

‘8

correctly on the final exam; and

. Table 30 ‘ -
Intercorrelations of EM School Performante Data
with Math Te.sts and ASVAB Tests 5
) ) 8. bt 5 zs': - 2: t’ o f:':
Math Tests g £ &= ASVAB Tests & = &8 2
' Total Test 10 .4%*.09 .38% " | Word Knowledge .13 .20%-.00 .21%
Arithmetic Ops. .14 ,29%%14 3% Arith. Reason. .15 .16 -.02 .12
" &  Estimation , . “ Méch. Comp. 18 .28%X,00 ,24%*
. Fractions -.01 .16 .06 .14 Att'n. to Detail .13 .12 .01 .12
Units & Conv. .13 .43%%07 .3g%* Numerical Ops. -.03 .19 .02 .18*
Sci. Notation .02 .38% 02 3% Shop Info. .19% .14 -,03 .10
.. Decibels Elect. Info. L23%* 39%K 0] | 3p%
, iogarithns * Math Knowledge .12 ..32%** 01 .29**
Equations 07 .44%% 09 | 39* Gen'l. Science .09 .20%.07 .20*
) . Géom. /Trig. 10 - .44%%10 | 3gak . Gen'1. Info. .09 .13 -.03 .11
Phasors | * -.Space Percep. + .21%*.11 -.01 .07 °,
: . Number Bases ‘ ‘ Auto. Info. S17%.15 -012 .14
- - Béolean Alg. A1 .17*% .15 .15 . d
/_/,/ "A""School _ :
Practical 13— 08 110 * )
Written 15 .95 .
Math -.16
Non-Math . .
Totes. vt —
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BRCN]

» : N # oxN, .
. \ Table_21 -
Intercorrelations of ET School Performance Data .
- Yith Math Tests and ASVAB TeSts
p) 2 -
K : i
o L0 L L
%;}.&‘ék S « he ; ~S
[ - | o E g
Math Tests N n - ASVAB Tests ) )
Total Test} .10 584 ¢ ’ Word Knowledge -.05 . 26%*
Arithmetié@%ps. .06 .21% ‘ Arith Redsoning ' 07 .21*
Estimation .08 L 25%% Mech. Comp, ° L1435k
Fractions ° .00 .15, " Att'n. to'Detail - 09 .20
Units & Conv.  -.01 .53%% '~ Numerical Ops. 06 .01
Sci. Notation .09 .49% =~  Shop Information .13 .20*
Decibels 25%k  B3kk Elect. Information 02 . 31%*
Logarithms - , Math. Knowledge .09 .39%%
Equations .06 .42%* General Science -.08 .26%*
- Geometry/Trig. -102 .22* General Info. .13 L 35+
Pha?ors : N Space Perception  25%* 25
Lo S . . . \
Numbér Bases IS VAL .Automotwe Info. L10 L 35%
Boo]eqn Rﬂgebra A3 L 45** l
"A" ‘School . & " i
— s
-Sum Nrrﬂ:ten .. t"”“3).**’0%3 o
sum b, . TS .
Sotem, . © v o, & e ¥ .
T. Sim Written is the% of aﬁ; wr::tten sectlonal ‘exam. - scores for the.oourse.
2. Sum Iab 1sgthe sun of ‘all laboratory scores for the course. s
+ %p £ .05. T N
**p 2 .01, . «\" T *
) L .
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Intercorrelations of EW School Performance Data
With Math Tests and“ASVAB Tests

i .

_Table 22

I. Finals 11, 12, and 13 are variations of the same written final exam.
2. Math 1], 12, and 13 are scores on math-related items for Finals 11,'12, and 13.
3. Practlcal is an indiv. performance score on a l0-point scale of corpetency.

4. Nommath 11, 12 and 13 are scores.on normath-related items from Finals 11, 12, and 13.

*p ‘_
ﬁﬁp. é_ 01
-

4

, @ - = 2 s . .
‘ T Y. L, & o £ 5 S \’\ :
— - — < -3 o
S T'®T T s £ 5 : T 1
Math Tests & “ @ i = = £ #g 2 2
) Total Test .20 .56 .28 .19 .74% .58 MO, .38 .10°- 05 e
Arithmetic Ops. .12 .31 .35 -.01 .55 .38 .46 .28 .29 .38
i Estimation
Fractions .03 .21 %2 .06 .58 .52 .29 .01 .17 -.15
Units & Conv. g2 %9 .30 .26 .33 .sa? .2 .35 15 .04
Sci. Notation 18 .46 .26 .48 .60* .43 .32 .31 .14 .43
Decibels 12 .27 5 -.13 61* .22 -.22 .07 .09 -.02
Logari thms 30 .54 -.01 -.03 .47 .32, .22 .AT -.16 -.22
‘Equations 19 .59%-.12 .00 .74* .26 .23 .40 -.28 /.19
Geom. /Trig. \
Phasors . 3
Number Bases .
Bpolean Alg. * ° s
ASVAB Tests - . .
) Word Knowledge -.06 .22 -.15 .07 -.06 -.15 .03 .30 -W2 .07
» Arith. Reason. .10 .46 -.07 .07 .55 .15 .15 .33 -.16 -.02
- Mech. Comp. .09 .52 -.15 .39 .56 -.14) .24 .40 -.13 .36
! Att'n. jo Detail -.06 -.19 .02 ~.02 .08 ~.02 -.43 -.28” .03 .3 :
I e Numerical Ops. .21 -,08 -.04 -.3% -.34 .24 -.35 .05 ».17 -.21 .
? \ Shop Info. -.03 -.16 .00 -.25 -.05 -)03 .24--.17 .01 .16 )
; Elect” Irfo. ~  -.08 .22 -.17 .42 2.05 -.37 .02 .30 -.04 .58 -
Math—Knowledge 29— 18— 25 56— 55— 36— 11 —~02——08
« Gen'l. Science  -.12 .09 -.01 .04 -.10 .07 -.10 .15 -.05 * .14
. Gen'1l. Info. .16 .22 -.03 -.24 .21 .04 .00 .19 -.06.-.35
) Space Percep. .05 -.17 -.4% .43 .08 -.25 .43 -.25 -.46 .27 .
Auto. Info. .13 .34 .27 Al .40 .06 .08 .25 .31 .52
‘ "A" School '
. Practi cal 2 .87 .05 .02 .59 .14 .09 .83 -.00 -.04
Final 11 ) 69 .95
o Final 12 .78 .9
Final 13 .73 .84
;. “ Math 11 .81
T Math 12 : . . . .56
Math 13 . : ¢ - ‘.25 s
Notes .
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Table 23

Intercorrelations of FT Schoo1'Perfomance -Data
with Math Tests and ASVAB Tests

]

3 . ;
. . — WV} — ‘N '2 ‘.: }
e ;
Math Tests & & = = 2 = 2 T }
Total Test L20% .21% .39% 37%% 53%x 25+ 45
. Arithmetic Ops. s .17 .26%* .17 1% .33%** .13 .19
Estimation ' ' -~
Fractions ™ 4
; Units & Conv. A1 18 324k a2ke 43k 2% 41 '
- Sci. Notation A9 11 L40%* 25% L48H* 13 L40% i
Decibels = - ‘
Logarithné - J
Equations 09 .18 .28*  (30** 37k 2% 32%%
Geometry/Trig. L22% 11 L40%%. 33%%  45%% Q1% 43%*
Phasors A3 .07 .21% .08) Logwx ogee 19y »
Number Bases ‘ .
Boolean Alg. _ o
"A" School ) 3 -
Pract1ca1 1 20 .36 .23 .34 .06 .27
Pract1ca1 2 . .14 -.03 .33 .21 .13
Written 1 .26 .70 .16 .69
) tnz # 2 .29 .8
Avg. Total N 25 .71
Math .26
Non-Math
. ASVAB Tests - N )
Word Knowledgé  -.09 .13 .14 .11 8% 14 29%
Arith. Reason. 09 .05 .10 .12 .15 .09 .18
Mech. Comp. .07 .25* .10 .04 .23 -.06 .22*
Att'n. to Detail .01 .09 .05 -.04 -.03 .11 -.03
. Numerical Ops.  -.00 .03 .15 -.001 .08 .25* .12
‘Shop Info. .06 .09 .12 .04 .14 .15 .30e ¢
"£lect. Info. 1 .40 28 16 304 .09 .36%
Math\Knowledge .13 .05 ~.26% .22* .36** .09 .3+
Gen' 1. \scfe .03 .05 .15 .06 .19 -.001 .22*
7 Gen1. el 06 .04 .19 .047 .23* .05 .14 ° "
Space Percep. A1 . 32* [28% -.07  .24* -.18. .23+
v ! Auto. Info. Jd2 -.00 .16 .05 .14 .02 .34 e ',
™ totes: T e S .

- . “1I.  Practical 1 deals with oscnloscope and transistor thedry; ard Practical
: ' 2, with gyro mechamsn and synchro mechanism theory.
*2. fritten 1 is a cofprehensive midterm exam; and h‘r%tten 2, a corp. final exam.
3. Average Total is overall percentage score at end of the ooursg. based on
two practical scores and 12 weekly written scores.
4. Math is the score on math~-related 1tetrs fx:on the final exam; and Nomath the
score on nonmath-related items,
. . *p £ .05, ' . )
]: TC **p < .01, . ) N )
ERIC : 40 52

-




‘féble 24 -

Intgrcbrre]ations of GM School”Performance Data * .

e ——

e e e —
- x

g e e e e e
’
»

.
Q —
. E = . e - E B~
2 z. 2 'z

‘ Math Tests o. = ASVAB Tests a: =
Total Test C.20% f?gl*i Word anw]edgé .08 .21*

. <;\“~Arithmeiic Ops. 25%k ogik ) Arith‘Reasoning 10 L 17*
‘Estimation . - Mech Comp JA9* 21
Fraétions - .06 .07 Att'n. to Detail - - 06 ‘~.12
Units & Conv. 10 27 Numen’c;} Ops.. ~ -.09 '-.15
Sci. Notation ' Séop IMormation, .03 .18
Decibels g - Elect. Information .14 4 ,21*
Logarithms. // Math. Knowledge .16 * .18*%
Equations 120 L2 - . General Science .05 .19

- Geometry/Trig. 0 General Info. 13 3%
Phasors " . ] Space Perception . .16 .2+
\.Number Bases Automotive Info. -.04_ }7* "
. Boolean Algebra .21% .28**
" A" School” - T ‘ ’
. Practical- a .54 - 4 ’1—’» -
__MWritten ‘

- with Math Tests and ASVAB Tests

Note:

—

*p‘f-

7
*F
&

Practical is the average of all practical examlnatlons durlng the course;
. and Wnitten, the\average of the weekly written examination.

ks
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- : * " CONCLUSIONS .

1. Perhaps the most compelling conclusion of this study is the okvious one: "A"
school courses that are primarily limited to basic electronics concepts uire only a,
minimum level of arithmetic operations proficiency in preparation for the 23nf\se work,
and those courses involving rhore sophisticated electronicsconcepts (e.g., DS, ET, and EW)
require training in advanced mathematics prior to or concurrent ‘with course instruction
for superior performance in the course. T L -
b 2. Performance in mathematics-in the electronics ratings is poor even in those
topic areas instructors consider crucial to successful performance in an electronics rating.
Therefore, either the course-performance tests do not measure appropriate skills, or the
instructors have an inaccurate perception of mathematics re‘Lquiremen'cst

>

.

paf
RECOMMENDA TIONS

< A, e ’ 3

. M

. The mathemdtics requirements in the entire electronics training pipeline should
be assessed to ensure that skills and knowledges essential for successful fleet performanc‘e
and subordinate skitls and knowledges that enable the trainee to master essential skills are
taught. This effort is currently being conducted by NAWPERSRANDCEN,

2. Instruction should be developed to remedy student mathematics deficiencies in
areas identified as a result of the impleméntation of recommendation #1. ” ’
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