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SECTION I

INTRODUCTION

Attri tion of enlisted personnel during first-tour enlistment is a .~ajDrarea of concern in the all-volunteer U.S. Navy . Part of this concern centers
on attrition in the class “A” school environment. The training comunity
has become increasingly interested , both in terms of economi c considerations
and instructi onal effectiveness , in failures who do not complete this important
phase of training. To provide solutions to attenuating attri tion , training
variables which impact on attrition are identified and assessed.

PURPOSE

The purpose of this study is to determine the extent and the nature of
attrition in Navy class “A ” schools. The intent is to exami ne the variables
involved in students failure to complete technical training and to devel op
feasible soluti ons for ameliorati ng significant problems contributing to
academic attrition .

The objecti ves of the study are to:

identi fy those factors associated wi th academi c attrition

determi ne the overall and course-speci fi c costs of - academi c
attrition

identify the extent and pattern of attri ti on in class Al and A3
courses

suggest corrective courses of acti on for monitori ng , controlling ,
or reducing academic attri tion .

An operational goal of this effort is to identi fy those major variables
that contribute to attri tion and to reconv~end means for the Chief of NavalEducation and Training (CNET ) to control attri tion in the schoolhouse
environment.

APPROACH

In order to determi ne the magnitude of the attrition problem in class ‘A”
schools , historical data were gathered on attri tion rates and on numerous
variables that logica l ly appeared to have potential influence on attri tion .
Data reduction techniques were employed to determi ne the extent of attri tion
in the “A” school environment and to identify key vari ables impacting on
attrition . These variables were then examined in terms of their contribution
to the costs associated wi th attri ti on . In order to achieve meaningfu l
results in a short time span , the attri tion data were sought from readily
available existing data bases and personnel reports. Also , the emphasis was
placed on enlisted Navy class “A” school courses since 70 to 80 percent of
the graduates of Recruit Training go to these courses , and the bulk of man-
hours of Navy training occurs in this setting . Both academi c and nonacademic

3 
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attrition were analyzed and studied . However , the focus of the study was on
academi c attrition because of the greater perceived potential for effecting
change through training management options .

BACKGROUND ON ATTRITION

With current attrition from the Navy prior to the end of first-term
obligated serv i ce at 39 percent 1 , the need for understan ding the sources and
conditions of attrition and developing counteractive solutions is of significant
concern. Traditionally, attrition studies have exami ned the relations hip of
personnel background factors to enlistment success. Research of this type
has focused on the use of apti tude scores , education level , and number of
school expulsions to predict individual and recrui ting district attrition
rates (Lockman , 1976; Plag , 1968). Ongoing research employing reading level
and personality measures to predict attrition of female enlistees and recruits
is being conducted by the Navy Personnel Research and Development Center (NPRDC).
In genera l , these studies have failed to establish the existence of highly
predictive relationships between preenlistment factors and attrition from
the Navy . According to Goodstadt and Gllckman (1975), it may be naive to
assume that preenlistment factors can predict behavior in the military
environment.

Post enlistment factors have also been examined in the attempt to provide
solutions to the attrition problem . Recently the Canadian Force Personnel
Applied Research Unit (1975) conducted a study relating trainee attitude to
attrition in training. Currently the Human Resources Laboratory (HRL) at
Lackland Air Force Base and NPRDC are conducting studies of post enlistment
factors. The HRL study is similar to the Canadian study while NPRDC is
attempting to determine the relationship of job satisfaction and job perfor-
rnance to attrition of students from Navy Basic Electricity and Electronics
training.

In their comprehensive review of Navy and Marine Corps attrition studies ,
Goodstadt and Glickman (1975) ci ted the need for research on organizational
factors, administration factors , and personnel costs in relation to attrition.
Bell and Hoiz (1975) have examined these types of factors in the Army environ-
ment. Similarly, a phase of the NPRDC study In Basic Electricity and Elec-
tronics training addresses the relationship between type of training management• and academic attrition. Research underway at the Naval Hea lth Research Center
(Gunderson and Hoiberg , 1977) deals with the influence of shipboard environ-
ments on attrition .

In general , the studies conducted to date have placed emphasis on attrition
outside the domain of training . Althoug h addressing substantial issues , these
studies are not appropriate to the objectives of the present study.

Information supplied by BUPERS (Code 21211)
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In addition , several attrition/traini ng management issues appropriate to
CNET require definition. Specif ical l y:

the desirability and/or extent of CNET involvement in the personnel
selection function must be established

the role of CNET in the reduction of attrition both from the Navy
and technical training must be defined

attrition should be examined in terms of costs/benefits at various
points in the pipeline of training

the responsibility of CNET with regard to the Navy ’s social burden
of reclaiming the marginal human resource must be determined .

CNET is obl igated to control the quality of its product and attempts to
accomplish this by producing instructional programs which accommodate the wide
range of aptitudes and abil i t ies present in the All-Volunteer Force. CNET
Instruction 1540.4 est~’hlishes the overall policy and guidelines on attrition
and setbacks. However , local management at the school level has available a
variety of options to deal with the complex prob l em of attrition that in essence
can negate any attriti on policy or standard . The major opti ons available pro-
vide for tutoring, additional classroom or laboratory instruction , the authority
to increase setbacks , and counseling.

Sinc e the CNET training community has no di rect pol i cy control for
keeping personnel in the Navy vs. early elimination of “high risk” personnel ,
this study addresses attrition from training courses under CNET control. The
i ntent is to exami ne the implicati ons associated with the control of this
attrition for the management of the resources allocated to operating the
training system.

ORGANIZATION OF THE REPORT

In addition to this Introduction , three major sections are provided .
Section II presents the rationale for and the data sources used in the analyses
and describes the analyses performed . Section III presents the results of
the analyses . Section iV summarizes the major findings of the study with
appropriate recomendations .

In addition two appendices are provided . Appendices A and B provide a
compilation of the data used in the various analyses .

5/6
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SECTION II

APP ROAC H

This section describes the sources of data , the variables identif ied , and
the various analyses performed . The analyses described below do not exhaust
the analytical options that might have been used . The analyses undertaken
were those deemed most pertinent , relevant , and meaningful , given the availa ble
data . The four analyses conducted are described below wi th the data used arid
a brief description of the content of the data source .

PRELIMINARY DESCRIPTIVE ANALYSIS

The initial effort of this study was to exami ne the magnitude and variabil-
ity of academic attrition among Al and A3 courses. The rationale was to let
actual attrition data suggest problem areas as wel l as hypotheses about possible
correlates of attrition. This purely descriptive analysis of academic attrition
also served as a base line for subsequent analyses .

DATA SOURCE: NAVY INTEGRATED TRAINING RESOURCES AND ADMINISTRATIVE
SYSTEM (NITRA S)

NITR AS is an automated training information system designed to provi de
direct support information for the Chief of Naval Personnel and the Navy
Recruiting C ommand . NITRAS consists of four files , two of which were utilized
in this study and are described below :

Master Course Reference File (MCRF). The MCRF collects and standardizes
at one central point all formal training course data e~ements , schedules , and
input/requirements plans . It is a compilation of student statisti cs on the
course /class level . It interfaces with various automated systems to provide —

Navy training reports .

Training Summary File (TSF). The TSF is a repository for training summary
statistfcs for all training courses . It provides the capability to monitor
average trainees on board , course achievement , numbers of trai nees under
instruction , attrition , and other variati ons of statistical data .

The data utilized in this prelimi nary descriptive analysis were acquired
from the TSF Reports 1500-1207 and 1500-1208 which are extracts from the TSF
containing all FY 76 data on attrition. The data elements used from this report
are listed below . Equations 1 , 3, 5 and 7 were derived for utilization in
the analysis of data and are based on the formulas identified here as
formulas 2, 4, 6, and 8 respectively. These latter formul as are taken from
the NITRA S Reports Manual , and CNE•T Report 1500-1207.

Input - Actual number of students enrolling duri ng the current A’

Grads - Actual number of students graduating during the current FY

Standard attrition (percent ) . This value is the CNTECHTRA approved
maximum acceptable rate of attriti on for a particular course.

7
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Attr ition tota (number)

TA Percent attrition total Lenrol lments + graduates) (1)
2 - percent attriY’n total

IAttrition total (percent)

Total attrition (2)
Percent TA = Total attrition + enrollments + gradua tes

2 • 1
Academic attrition (number)

AA = 
Percent academic attrition (enrollment + graduates ) (3)

2 - percentage academic attrition

Academic attrition (percent)

Academic Attrition (4)
Percent AA = _____________________________________________

Academic attrition + enroll ment + graduates
2

Nonacademic attrition (number)

Percent nonacademic attrition (enrollment + graduates ) (5)NAA = 2 - percentage nonacademi c attrition

Nonacademic attrition (percentage)

Nonacademic attrition (6)Percent NAA = ___________________________________________________

Nonacademic attrit fon + enrollments + graduates
2

Setback (number)

SB = 
Percent total setback (enrollments + graduates ) (7)

2 - percent total setback

Setback (percentage)

Total setbacks (8)Percent SB = Total setbacks + enrol lments + graduates
2

It was determined from report 1 500-1208 that CNET has managerial control
over 147 Al and A3 courses . Using equations 1 through 8, basic descriptive
statistical sumaries were inspected . Initial class intervals of 5 percent ,
less than or equal to 10 percent, less than or equal to 15 percent , less than

8
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or equal to 20 percent , less than or equal to 25 perce nt , and greater - than 25
percent were used because the extent of attrition in Al and A3 courses was not
known.

Based upon this f i rst  sampling , relat ively few courses were found to have
academic attrition greater tha n 10 percent. Therefore , it was decided to
depict c’ass intervals of 0 through 10 percent in 1 percent increments and to
group an open interval for courses greater than 10 percent.

CORRELAr ION ANALYSIS

Several hypotheses concerning possible relationships between course
variables and attrition were identified from the original analysis and correlation
anal yses were performed to test these hypotheses . Data oi selected variables
were obtained from the 1SF Report 1500-1208. In addition , the minimum aptitude
requirement s for ente ring a course were obtained from the MCRF . Th i s variab le
was expressed in te ~‘f the minimum Armed Services Vocati ona l A pti tude
Battery (ASVA B ) sc o- ’es ~€‘c - iired to qualify an individual for specif ic “A”
courses. The variables that were deemed appropriate for examination included:

course len it h  (days )

number of course convenings

minimum ASVAB

student input

student graduates

. standard attrition percentage

method of instruction (lock-step / self-p oLed)

. percentage setback

WAIVER ANALYSIS

The availability or qualificati ons of i ncoming personnel often do not
match the manpower requirements of the Navy . Thus , in spite of in i nu ~i (ASVAE)
requirements for entry into most “A” courses , some personnel who do not meet
minimum apti tude requirements are still admitted to these courses as waived
students . To ascertain the implications of waiver policy and its impact on
academic attrition , a correlation analysis was made . In performing this
correlation analysis a number of additional variables were addressed.

9
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DATA SOURCES: C’ T REPORT 1 500-1120 , CNTE CHTRA MONT HLY AND CUMULATIVE
STUDENT AfTR ITION REPORT AND CNET REPORT 1 500-1121, CNTECHTRA MONTHLY
CUMUL A TIV E_~~~EN~~~~~~tTY RE P~~T

These reports are extracted from the same NITRAS data base as the Traininç
Summary reports . Report 1 500-1120 contains monthly and cumulative data on
student attrition per Course Data Processing (CDP) Code and Unit Identification
Code (UIC) by academic and nonacademic categories , men tal group, USN/’JSNR , and
other variables. Report 1500-1121 contains monthly and cumulative data on
s tuden t access i ons . This report summarizes trainee accessions by mental
groups a nd the number of qual i f i ed and nonqual i fied persons en terin g cour ses
based upon minimum ASVAB scores . These data covered a 12-month period from
October 1975 to September 1976 which closely matched the TSF data base cited
under the preliminary descriptive analysis described above.

ATTRITION COST ANALYSIS

A prescribed remedy for any attrition problem regardless of its i aynitude ,
must be tempered by cos t. High attrit ion percen tages do no t necessaril y mea n
high attrition cost; low percen tage attrit ion courses may reflec t a very lar ge
cost due to large throughput and/or a high cost of training. The purpose of
this anal ysis was to determine the magni tude and impact of attri tion in terms
of what it costs the training community on a per capita and on an aggregate
per course bas i s . It is an a ttempt to determine the impact of academ i c
attrit ion in ter;:s of lost training resources . Th i s kin d of analysis p rovi des
a bas i s for wei ghing the potential benefits of various CNET options or policies
designed to influence attriti on. Courses experiencing the greater attrition
cost may nave greater potential for payoff , given that options are available
for reducing attrition. Courses with high attrition cost and a relatively low
number of attrites may be less likely to derive benefits from pol ic ies designed
to influence attr ition.

DATA SOURCE: RESOURCES MANAGEMENT SYSTEM (RMS) PER CAPITA REPORT NUMBER 1,
FY 76

Th is report is derived from the RMS data base. The per cap ita report is
based on an aggregate of RMS costs which includes cost elements such as student
and instructor pay and allowances , equipment maintenance and depreciation , and
other direct and indirect costs . For any course , the total attrition cost
can be ca lculated by:

CT A =
~~~~

C
~ (9)

Where CIA = Total attrition cost
AW = The actual man-weeks of training consumed by attrites
TW = The actual mean weeks of training consumed by all

enrolle es in a course (determined by multiplying average
ceurse length by equivalent graduates )

Cc = Total course cos t (in school house cos t and trainee cost
+ out school cost + equipment investment)

10

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 

.5.-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ .•



—
~~~~~~

-
~~~~ -—~~ ~~~~

‘— - 
~
- 

~~~~~~~~

TAEG Report No. 47

CTA is the ratio of man-weeks of training associated wi th a~tri tes to
the tota l man—weeks of training for ~ cou rse. To determine the attrition
cost attributable to academic and nonacadernic reasons , total attrition costs
were prora ted by percentage of total attrites who were academic or nonacademic
attrites from the data of CNET Report 1 500-1120 , cited previously.

SUMMARY

Four anal yses re p resen ti ng four different perspectives on essentiall y the
same data base were performed . The reader should be remi nded that the data
on wh ich this report is based are characterized by a number of vagaries .
Specif ically:

Al though the data of the NITRAS system exhibits substantial relia-
bility , it is still subject to error

The classificati on of an attrite as either academic or nonacademic
is made on judgment of circumstances on individual cases . It is
difficult to classify borderline cases as academic and often academic
attrites are classified as nonacademic attrites

CNET Instruc tion 1540.4 establishes the policy and guidelines on
academic attrition. However , local commands have options at their
disposal that can mask an attrition prob l em .

These variations cannot be accounted for in the aggregate data base C~ ~fl15
report. The acquis ition of an extensively validated data set would have
required the expenditure of additi onal resources with questionable utility
for the gains made by such an investment.

11/ 12
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SECTION III

RESULTS AND DISCUSSIO N

This section presents the results of the four analyses in the same order
as described in section II. Other results ; e.g., tables Of data summaries to
support the rationale for the inferences and conclusions discussed in this
section , are provided in appendices A and B. As was expected , the resul ts
rather than always being univ ocal , often raised many interesting questions
and hypotheses about future courses of action wi th promising potential for
reducing attrition.

PRELIMINARY DESCRIPTIVE ANALYSIS

There were many ways to dep i c t the resul ts of this ini ti al analys i s . T he
methods chosen for presentation in this report are deemed to be most appropriate
for dis p lay ing the type of data upon which this study was based . To obtain a
perspective on the magnitude of attrition in Navy Al and A3 courses , fi gure 1
is presented . Shown are total student average on board (AOB) for all Al and
A3 courses , the number of academi c and nonacadernic attrites , and setbacks
during F? 76. It is noteworthy that setbacks constitute more than twice the
combine d total of academic and nonacademic attrition. In the agg rega te , the
attrition during this phase of the Navy enlistment (while attending “A” school )
is relatively low (i.e., 3.7 percent academic , 3.7 percent nonacademic) whereas
individual courses experience much higher attrition (some greater than 25
percent).

Figure 2 presents a histogram of the percent tota l attrition from Al and
A3 courses . It is noted that 30 courses have zero attri tion. Twelve of these
zero-attrition courses are language courses which have very small annual
inputs (less than or equal to 12) of s tuden ts who are iigh ly selected. The
remaining 18 of these courses can be grouped into Basic Sonar Operator ,
Submarine Comunication Application and Theory Modules ( SCAT MOD), Information
Specialist , and other introductory courses which have relati vely short durations ;
i.e., the majority of the Basic Sonar Operator and SCAT MOD courses are less
than 20 days in length . It would appear that such courses are over before
academic prob l ems develop. Eighty-three courses have attrition less than 5
percent while 27 courses have attrition equal to or greater than 10 percent.
Ten percent was selected as a threshold for courses to be analyzed in detail ,
since this percentage is the number most often referred to as a “rule of
thumb” by management. The few courses that have attri tion greater than 20
percent are EW Operator/Technician (43 percent), Nuclear Power (24 percent),
MN (23 percent), and CTR A (21 percent). Appendix A presents a complete list
of “A” courses and attrition data .

Fi gure 3 presents a histogram of the distribution of academic attrition
of Al and A3 courses while figure 4 presents the nonacademi c attrition for
these courses. The total number of courses in figure 2 in the greater t~~ t 10
percent category exceeds the combined totals of figures 3 and 4; e.g., 31
courses have greater than 10 percent total attri tion whereas in figures 3 and
4 only 13 courses have greater than 10 percent. This is due to adding percentages

13
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ACADEMIC
ATTRITION NONACADEMIC

3.7% ATTRITION
3.7%

SETBACKS
16%

ANNUAL AVERAGE ON BOARD
(INPUT + GRADUATES + ATTRITION

2

ANNUAL AOB -0 86,660
TOTAL ATTRITION -~ 6 ,446 7.4%
ACADEMIC ATTRITION ~~ 3 ,223 3.7%
NONACADEMIC ATTRITION -03 ,232 3.7%
SETBACK S -.~ 13 ,972 16 .0%

SOURCE : TRAINING SUMMARY FILE (NITRAS) FY76

Figure 1. Relative Proportions of Attriti on
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Figure 2. Distribution of Total Attrition from Al and A3 Courses
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Figure 3. Distribution of Academic Attrition from Al and A3 Courses
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Figure 4. Distri bution of Nonacadecnic Attrition from Al and A3 Courses
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of academic and nonacade~iic attrition where each may be less than 10 percent ,
but together total greater than 10 percent. Those courses having academic or
nonacademi c attrition greater than 10 percent are listed in table I along
wi th CDP , short title , CIN , and location. The CDP number is the four-digit
NITRAS data p ocessing code. The CIM is an al phanumeric code assigned on the
following basis: the first letter is the command identifier , the next three
digits represent the DOD skill code, with the last four digits representing
the sequence within the skill code . All courses listed in table 1 are under
the control of CNTECFITRA . The courses (C-lOO-2 0l4 and C-222-2 0l0) having the
“C” comand designation are CNTECHTRA courses for the aviation training comunity .

In summary , total annual “A” school attrition is relatively small when
compared to annual AOB. Both subcomponents (academi c/nonacademic) are extremely
skewed to the right wi th the highest frequency of courses having zero attrition ,
and in the aggregate the academi c and nonacademi c attrition are almost identical.
Since there are so few courses wi th a large amount of academic attrition
(equal to or greater than 10 percent), it appears not feasible to establish an
overall management policy concerning this attri tion but , rather , specific
“fixes/cures” must be addressed for individual courses on a course-by—course
ba s i s.

CORRELATION ANALYSIS

The results of the above analysis gave an indication of the scope of the
problem of academi c and nonacademic attrition. To ascertain the interrelation-
ships of the variables that could have some bearing on attrition , available
data on 10 variables for 147 Al and A3 courses were intercorrelated. Table 2
presents the results of this analysis in matrix format. The interrelationships
of the variables are of interest in themselves . However, for this study , the
main area of interest is the relationship of all variables to academi c attrition .
The linear correlations between academic attri tion and such variables as
course length , number of course convenings per year, were limi ted by the
extreme positive skewness (highest frequency of courses having zero attrition)
in the distribution of academic attrition (see figure 3).

Column 10 of table 2 shows the correlations between academi c attrition
and nine other course vari ables in 147 Al and A3 courses . Some of the relation —
ships with academi c attrition are fairly straightforward when sheer annual
student throughput is considered . For example , the correlation between academic
attrition and total attrition is .899 for the simple reason that academi c
attrition contributes to total attri tion . And , the correlation between academic
attrition and nonacademic attrition is fairly high , .643, because both are
highly correlated wi th annual student input. Input and number of graduates ,
both fairly highly correlated with each other , correlate with academi c attrition
.507 and .433, respectively. The correlation between academi c attrition and
the established CNTECHTRA “standard percentage” for attrition , a moderate
.302, is explicable in terms of the standard having been based on historical
attrition experience and the impact of the standard as a policy influence in
and of itself.

18

-



~ —
~~~~ 

- ---.-

TAEG Report No. 47

TABLE 1. COURSES HAViNG ATTRITION (ACADEMIC OR NONACADEM JC)
EQUAL TO OR GREATE R THAN 10 PERCENT

CDP SHORT TITLE CIN LOCATION PERCENT ATTRITION

ACADEMI C ATTRI TION

6178 EW-OP-MAINT/TECH A-l02-0l54 Corry 14

6302 CTT-A-PREP A-23 1-OO23 Corry 10

6301 CTR-A A-.23l-0044 Corry 17

6057 YN-A A-5l0-00l2 Meridian 10

6041 MN A A-647-0016 Charleston 18

1301 NUC POWER A-66l-00l0 Mare Island 18

3405 AVR-A l C-100-2014 Memphis 10

6278 AC-Al C-222-20l0 Memphis 12

6264 ET-Al-CTM A-lOO-O0l2 Great Lakes 10

1300 NUC POWER A-66l- 001O Orlando 18

NONACADEMIC ATTRITION

6299 EW-OP-TECH A-l02-0l55 Corry 39

6047 QM-A A-670 -0O18 Great Lakes 11

6144 RMA A-202-00l4 San Diego 10

CDP - Course Data Processing Code
CIN - Course Identifying Number

19
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The correla tion between course length (in days) and academic attrition is
.293 and is more hi ghly related to academi c attrition than to either total or
nonacademi c attrition. The most plausi ble explanation for this seems to be
that the longer the course the greater the opportuni ty for the course to cover
more and perha ps more di ff i cul t ma terial , resulting in academi c attrition.
The correlation between setbacks and academi c attrition is .213 , but its
explanation is not as clear as the previous relationships . It could be that
se tbacks are par tially symp tomatic of aca demic problems , or se tbacks and
academic attrition are not really i ndependent of course length . Course length
is correlated about the same with both setbacks and academi c attrition , .305
and .293, respectively. Understanding the relationship between setbacks and
academic attrition requires much more data than were available for this analysis.
In fact , setbacks , setback policy , and the implications of setbacks on the
cost of attrition and training in general , should be examined as a separate
problem .

The final correlation result to be exariined is the relationship between
the minimum ASVAB requirement for entering a course and academic attrition. This
correlation was extremely low (.039). However , this is unders tandable when it
is recogn i zed that the minimum ASVAB is designed to selectively minimi ze
academic attrition. Thus , the academi c attrition that remains is unpredictable
(not capable of being correlated ) error variance . To this can be added the
confounding effect of students being waived into courses ; i.e., being accepted
without meeting the minimum ASVAB standard . It would appear that the minimum
ASVAB levels are vali d (Thomas, 1973), but the influence of waivers required
that additional data be analyzed . The results of that analysis follow .

WAIVER ANALYSIS

Specific course data from CNET Reports 1500-11 20 and 1500-1121 (CNTECHTRA )
show considerable course variations in the numbers of qualifie d vs. nonqualified
i nputs of trainees and whether or not the trainees become academic failures.
The data base for these two reports has not fully matured; data for some
courses are for a period as short as 3 months. T hus , 1 2 complete months of
waiver and academi c attrition data were not available for all courses . Further-
more , the analysis required the combination of course data from the two reports ,
sometimes resulti ng in cases of missing data . All of these anomalies are
taken into account in appendix B , which represents a recasting of the data
from the two reports into a combined layout which is easier to comprehend than
the original report formats.

Individual course data on waiver s and academic attrition were analyzed by
chi-square tests of the hypothesis that the proportion of qualified attrites was
not significantly different than the proportion of unqualified attrites who
succumbed to academic attrition. A significant chi-square , at the p<.OS
level of statistical confidence , was any computed value of the chi-square
statistic for a course that equalled or exceeded 3.841 . Of the 82 courses for
which complete data were available , there were 33 significant chi-squares (see
table 3); in other words , the unqualified tratnees in these courses had a
significantly higher rate of academi c attriti on.
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TABLE 3. COURSES IN WHICH UNQUALIFIED STUDENTS (WAIVERS) ATTRITED
AT SIGNIFICANTLY HIGHER RATES THAN QUALIFIED STUDENTS

COP SHORT TITLE CIN CHI_SQUARE*

6001 QM-A A-061-0O12 14.6
6002 QM-A A-O6l-O 0l2 8.7
6005 SM-A A-061-OOll 12.8
6006 SM-A A-061-OOll 5.2
6015 SURF-ST A-l30-0037 8.4
6041 MN-A A-647-O0l6 10.5
6053 CTO A-580-0O16 6.3
6073 ICA A-623-00l2 9.1
6077 MLA A-79 0-OOlO 4.7
6097 ED-A A-730- OOlO 5.1
6103 OT-A A-2 1O-OOll 18.6
6115 GMM-A A-O4 1-OO1O 15.5
6120 HT A-780-O035 15.6
6131 DS-A A- 150-0025 9.2
6142 OSA A-22 1-OO ll 24.0
6144 RM-A A-202-00l4 9.4
6178 EW-OP /Maint TECH A- 102-0 154 23.3
6239 AVA-AT C-lOO-20l3 8.5
6242 AVA-TD C-100-20l3 6.6
6244 AFT-AT C-lOO-2OlO 82.2
6246 AFT-AX C-100-2010 11.2
6267 ETA2-CTM A- 100-O014 4.2
6278 AC C-222-2OlO 27.6
6299 EW OP-TECH A-lO2- 0155 6.5
6301 CTR A-23l-0044 8.2
6302 CTT-PREP A-23l-0023 88.0
6321 CTI-RUSSIAN A-232-002l 4.4
6501 ADJ C-60l-2Ol O 22.4
6516 AME C-6O2-20l5 9.1
6520 AG C-42 0-2OlO 12.5
6523 PH C-400-2011 13.9
6530 ASE C-602-20l9 9.6
6537 AW C-2 l0-20l0 15.4

*significant Chi-Square = 3.841
CDP - Course Data Processing Code
CIN - Course Identifying Number
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In the overa~ l anal ysis of al l courses in appendix B , the following
result was observed :

OUTCOME

Mona cadeini c
Attrition Academic

Gra ds A ttr i tes Total
QUALIFIED 41 ,508 2,121 43,629

INPUT —___________________________ 
_____

NONQUALIF IED 6,593 653 7,246

TOTAL 48,101 2,774 50,875

The ch i-square value for this analysis was 206, i nd icat in g a signif ican t effec t
of waivers on academ ic attrit ion.

Column 15 of table B-i (appendix B) gives the chi-square values for all
courses for which data were available. As can be seen , the chi-square values
vary wi dely from 0.1 for BU and AVA-AX to 88.0 for CTT-PREP .

Although the data dep icted in appendix B gives only a “snap shot of 131
cours es for per i ods of time ranging from 1 to 12 months of FY 76, a weal th of
information i ., con tained therein that was gathered from a variety of existing
documents and reports . One of the main objectives of presenting the <pta in
appendix 8 i~ to depict the interrelationship of data elements required toobtain an overview of the variables involved in attrition. It should be noted
that several courses listed in appendix A that are fuL -id in appendix B (i.e.,
340S - AVR Al , 1300 - NUC Power), have missing (not re2orted) data but are
identified for the sake of completenes s in comparing the two appendices .

COST ANALYSIS

The data base for this analysis consisted of 147 Al and A3 courses . From
the courses listed in this data base , course cost for fl8 courses could be
obtained from the RMS cost system . The tot~l cos t for th e 118 courses dur i ng
FY 76 was $254,308,000 which inclu des all direct and indirec t costs associated
wi th the courses. Utilizing equation 9 of section ii , page lO , the cost of
attrition (academic and nonacademic) was found to be SlS ,200,000 for F? ~6.Thus , 5.97 percent of the resources applied to these 118 courses was expended
on personnel who attrited.

Tables 4 and 5 present frequency distributions for (1) total annual cost
per course and (2) the annual cost of attrition per course , both with cumulative
numbers and cumulative percents . The most interesting feature of table 4 is
tha t 48 percent of the courses surveyed have an annual cos t of less than
$1 ,000,000, whereas 10 courses had an annual cost in excess of $6 ,000 ,000 .
Table 5 shows that 72 courses have attrition costs of less than $50 ,000 , while
the attritit ,r costs for 12 courses are more than $400,000. Another noteworthy
feature of table 5 is that there are no courses in the category of $300 ,000 to
$400 ,000 .
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TABLE 4. DISTRIB UTION OF ANNUAL COST OF COURSES

Cumulat iv e Cumulat i ve
Cost in Number of Number of Percent of

Thousands Courses Courses Courses

Under 1 ,000 57 57 48

1 ,000—1 ,999 17 74 63

2,000-2,999 13 87 74

3 ,000-3 ,999 7 94 80

4,000-4,999 10 104 88

5,000-5,999 4 108 92

Over 6,000 10 118 100

TABLE 5. DISTRIBUTION OF ANNUA L COST OF TOTAL ATTRITION

Cumulative Cumulative
Cost in Number of Number of Percent of

Thousands Courses Courses Courses

0-50 72 72 61

51-100 8 80 68

101 - 150 13 93 79

151 - 200 4 97 82

201 - 250 2 99 84

251-300 7 106 90

301 - 350 0 106 90

351 - 400 0 106 90

Over 400 12 118 100

24

~~~~~~~~~ ~~~~~~~~~~~ ~:‘~L - 
- ~~

.
~~

.- .- ‘.*11-. 
-.- 4



r~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~
=-

~~~ 
-

TA EG Report No. 47

Whi le the obtained distr i uutions of IY 76 data on course costs and course
attrition costs are uset -u l in presenting an overall picture , tables 6 ar’l 7
show the costs for academic and nonacade mic attrition. Again , for tab les 6
and 7, data are limited to 118 “A” courses . Both d is t r ibut io ns of tr e ~r~r ual
cost of academic attrition (table 6) and r onaca de ll ic attrition (table 7) are
very similar. Both are highly skewed in a positive direction toward ~iiq h
costs ; i.e., each distribution shows approximately 80 ~Ier-~ent of the courses
wi th at t r i t ion (academic and nonacade mic) cost less than SI OO ,000. Jr the
aggregate , academic at t r i t ion in F? 76 cost s the Navy trair:ing co mmurit -y
approxi l latel y $8 ,800,000 , while the nonacademic attrition costs $6,400. 1 )1-

These totals show that although attrition is almos t evenl y d ivlie r i bet~,ee~-
academic and nonacademic (in absolute terms of nu~In T’ rs of a t t r i tes) ,  their
respective costs are not equal . As percentages of total at t rit io r l  cost , 5c~
percent is attributable to academi c and 42 percent to nonaca demic.

From table 6 it is clear that very few courses have relativel y la rc~
academic attrition costs . The problem is to determi ne a threshold for concern .
In other wor ds , there is no precise way to determine the cost point at wh i ch
spec i f i c courses warran t a more deta i led exam in a ti on , for w hatever remed ial
purpose. By examining the poi nt at which cumulative academi c attrit ion costs
accelerate dramatically in table 6, a threshold of S150 ,000 was taken. ~iventhat value as a threshold for concern , 103 courses (87 percent of the ‘~4’
courses) have an academic attr i t ion cost of $2 ,500,000, 28 pe rcent of the
tota l attr i t ion cost; whereas 15 courses (12.7 percent of the ‘A” courses) had
an academi c attrition cost of $6 ,300,000, or 72 percent of the academi c attritio n
cost (and 40 percent of the total attritio cost). In essence , the threshold
for academic attri tion costs of co ncern appears to be those courses w i t i~ anacademic attrition cost of $150 ,000 per year (see figure 5).

Table 8 del i neates by COP and short title the 15 courses which have an
annual academic attr i t ion cost greater than $150 ,000 . This table also presents
cost per equi valent graduate , percentage academi c attrition , throughput. ch i-
square values of qualified/nonqua lif ied trainees experie nci n~ academic a t t r i t ion ,
and mean values of each variable for all the courses . The threshold of $150 ,000
was selected uti l izing the i nformation of table 5; i .e.,  12. 7 percent of the
courses fell within this domain constitutinc ’ a majority of the expenditures
for academic attr i t ion. Three parameters were selected for present at i on in
table 8 because high academic attr i t ion cost ~ay be attr ibuted to one or more
of these fac tors . For examp le , EW OP / !~-ai nt  Tech (CDP 6178) was high , re la t i v e
to the mean value , cost/equivalent graduate and high academi c attrition perce rtage ,
but had low throughput. PN—A (COP 6102 ), however , has high throughput anc
academic attr i t ion percentage with relat ively low cost per equivalent graduate.
If and when attempts are made to lower the cos t of academic attrition , it is
recommended that the 15 courses identified in table 8 be subjected to the
in itial analysis. Analysis of the mean values for all courses of table 8
reveals an academic attrition percentage greater than the mean valu e of the
118 courses i n the overa ll  analyses. However , severa l of the courses have
cost per equivalent graduate or throughput less than the mean values of the
118 courses. Therefore , even thoug h all three parameters (cost per equivalent
graduate , academic a t t r i t ion  rate , and throughput) influence the cos t of
academic attri tion , the academic attrition percentage is considered to be the
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TABLE 6 . ANNUAL COST OF ACADEMIC ATTRITION

Cumulative Cumula tive
Cost in Number of Numbe r of Percent of

Thousands Courses Courses Courses

0- 50 85 85 72

51 - 100 10 95 81

101 — 150 8 103 87

151 - 200 3 106 90

201 - 250 2 108 92

251 - 300 1 109 92

301 — 350 2 111 94

351 — 400 3 114 97

Over 400 4 118 100

TABLE 7. ANNUAL COST OF NONACADEMIC ATTRITION

Cumulative Cumulative
Cost in Number of Number of Percent of

Thousands Courses Courses Courses

0 - 5 0  82 82 68

51 - 100 16 98 83

1 0 1- 15 0  7 105 89

151 - 200 4 109 92

201 - 250 4 113 96

251 - 300 1 114 97

301 - 350 2 116 98

351 - 400 1 117 99

Over 400 1 118 100

26

- ‘~~~~~~~~~~~~~L~~~~~~~~~tr ~! ~~ :~ .1



- _ 
-

_ 
-
. 

~
-
~
- 

~~~~~~~~~

-- 

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TAEG Report No. 47

103 COURSES
28% OF TOTAL COST

15 COURSES *

72% OF TOTAL COST

* COST >$15O,000 PER ANN UM

Figure 5. Academic Attrition Costs Proportions Attributable to Courses above
or below $150,000 Threshold for Concern.
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TABLE 8. COURSES wiTH ACADEMIC ATTRITION COST GREATER THAN $150 ,000

Acaderni c
Short Cost per Attri tion Chi-

COP Title Equivalent Grad . Percent Throughput Square**~

6102 PN-A 2387 9 1103 .579

6057 YN-A 2435 10 1286 3.06

1301 NUC POWER 8559 18 1700 *

6239 AVA-AT 4554 6 1523 8.459

6278 AC-Al 8921 12 664 27.588

6523** PH-LEVEL 1 4627 5 352 13.920

6263 ET-Al-ETN 2540 5 1274 .320

6265 ET-Al-ETR 2540 5 1488 .751

6027 ETA-A 3583 7 1945 2.431

6144 RMA 4555 8 3421 9.361

1300 NUC POWER 8559 18 560 *

6065 MUSIC BASIC 5769 9 860 *

6178 EW-OP-MAINT
TECH 17 ,503 14 339 23 .310

6302 CTT-A-PREP 4157 10 732 88.027

6301 CTR-A 8347 17 690 8.183

Mean for 15 Courses 5936 10.2 1196

Mean Value for 118 Courses 3636 3 .45 675

* Waiver data unavailable.
** To obtain academic attrition costs , RMS-supp lied actual attrition weeks were used .

In the case of Ph-leve l 1, RMS attri tion weeks did not correspond wi th NITR.AS
attrition data .

*** Significant Chi-Square = 3.841

COP - Course Data Process i ng Code
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mos t important var i ab le to s tudy. The last column of this table lists the
chi-square for each course. The rela tionship between waivers and academic
attrition is positive and significant for 7 of the 15 courses , chi-square
equal to or greater than 3.841.

In genera l , the higher the cost of the course due to large throughput and
higher cost per equivalent graduate , the higher the cost of attrition. To negate
thi s scale factor , the attrit i on cos t as a percen tage of cou rse cos t was anal yzed .
Tables 9 through 11 show the frequency distributions of total attrition cost ,
academic attrit ion cost , and nonacademic attrition cost as percentages of course
cos t, respectively, for the 118 courses. Again , each distribution is positivel y
skewed from the 1 percent level to the higher levels of percen tage of total
course cost. It is of interest to note from table 9 that 14 courses have
attrition cost equal to or greater than 10 percent of course cost. Whereas in
tables 10 and 11 only five and one course(s), respectively, excee d 10 percen t
of the course cos t. This discrepancy can be exp lained by the comb ina torial
aspects of the data . It is also of interest to note from table 10 that over
half of the courses have an academic attrition-cost to course-cost ratio less
than or equal to 1 percen t. The courses that have this ratio greater than 10
percent are Nuclear Power courses , CTR , Ph l evel 1 , and ET CT M . Figure 6 was
construc ted from the data in table 10; from this chart , the positive skewness
of the data is quite apparent. For the majori ty of the courses analyzed ,
the cost of academic attri tion is a very small percentage of the overall cost
of a course. The obvious implication for where to focus any effort to reduce
academic attrition should be only in those few extremely high attrit~on courses .I n  the few courses with relatively hig h attrition costs the opportunity to
improve and the payoff are maximiz ed . The cost of exploring attrit ion reducing
policies and practices elsewhere would not be as likely to equal or exceed the
benefit.
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TABLE 9. DISTRIBUTION OF THE ATTRITION COST
AS A PERCENTAGE OF COURSE COST

Percent Cumulat ive Cumula tive
A ttri tion Cost Number of Number of Percent of

Course Cost Courses Courses Courses

Under 1 41 41 35

1.0 to 1.9 14 55 47

2.0 to 2.9 16 71 60

3.0 to 3.9 14 85 72

4.0 to 4.9 6 91 77

5.0 to 5.9 7 98 83

6.0 to 6.9 1 99 84

7.0 to 7.9 0 99 84

8.0 to 8.9 1 100 85

9.0 to 9.9 4 104 88

10.0 to 10.9 2 106 90

11.0 to 11.9 2 108 92

12.0 to 12.9 5 113 96

13.0 to 13.9 0 113 96

14.0 to 14.9 2 115 97

15 & Above 3 118 100
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TABLE 10. DISTRIBUTION OF THE ACADEMIC ATTRITION COST
AS A PERCENTAGE OF COURSE COST

Percent Cumulative Cumulative
Academic Attrition Number of Number of Percent of

Course Cost Courses Courses Courses

Under 1 62 62 53

1.0 - 1.9 21 83 70

2.0 - 2.9 12 95 P1

3.0 - 3.9 4 99 84

4.0 - 4.9 1 100 85

5.0 - 5.9 0 100 85

6.0 - 6.9 6 106 90

7.0 - 7.9 4 110 93

8.0 - 8.9 1 111 94

9.0 — 9.9 2 113 96

10 & Above S 118 100
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TABLE 11 . DISTRIBUTION OF THE NONACADEMIC COST
AS A PERCE NTAGE OF COURSE COST

Percent Cumulative Cumulative
Nonacademic Attrition Number of Number of Percent of

Course Cost Courses Courses Courses

Under 1 60 60 51

1.0 — 1.9 21 81 69

2.0 - 2.9 19 100 85

3.0 - 3.9 4 104 88

4.0 - 4.9 7 111 94

5.0 - 5.9 1 112 95 
—

6.0 - 6.9 2 114 97

7.0 - 7.9 1 115 97

8.0 - 8.9 1 116 98

9.0 - 9.9 1 117 99

10 & Above 1 118 100

32

~ 

~~~~~~~~ —— _



r~ ~~~~~~~~~~~ 
------ —

~~~~~~~
-—---—

~~~~~~
--- --

~~~~~~~ ~~~~~ 
- -  - ---—

~ 
—- .-.- - . -

~~

TAEG Report No. 41

60

45
C,,
Li
V)

~~ 3O

I

l 5 \

N _ 
_

% 1 2 3 4 5 6 7 8 9 10

ACADEMIC ATTRITION COST 
~ 100TOTAL COURSE COST

Figure 6. Academi c Attrition Cost as a Percent of Total Course Cost

33/ 34



TAEG Report No. 47

SECTION IV

SUMMARY OF FINDINGS AND RECOMMENDATIONS FOR FUTURE CONSIDERATIONS

This section presents the significant findings of this study with comments
as appropriate. The findings are organized by attrition levels , attrit ion
cost, and causes of attrition. A series of reconiiiendations is also presented .
The order in which the findings are presented does not represent a priority in
which they should be addressed for correction of the prob lem , order of diffi-
culty , or cost to be saved or expended . For each i tem the specific page(s) of
the report is cited for convenience of the reader who wishes more detail.

Ex tent and Patterns of Attrition in Al and A3 Courses

Total at trit ion in 147 Al and A3 courses was 7.4 percent (6,446) of
total AOB (86,660) during FY 76 (pages 13 , 14, 41).

Compared with attrition from the Navy prior to the end of obligated
service (39 percent) academic and nonacademic attrition represents a
far smaller percentage. In fact the bulk of attrition from Al and
A3 courses represents virtually no direct attrition from the Navy
(page 4).

Academic attrition and nonacademic attrition in the aggregate have
the same amount of attrites; i.e., 3.7 percent (pages 13 , 14).

Individual courses vary widely in the percentage of academic and non-
academic attrites . No inferences can be made from individual
courses (page 41).

Fourteen percent (7,246 ~ 50,875) of the inputs to the 147 Al and
A3 courses are waived ; i.e., do not meet minimum ASVAB course entrance
requirements . These percentages include waived personnel under
special categories such as racial minority and reading difficulty
(page 23).

Wa ived trainees produce significantly greater academic attrition —

than qualified trainees (page 21).

Ten courses have academic attrition equal to or greater than 10
percent. Only three courses have nonacademic attrition equal to or
greater than 10 percent (page 13).

Overall and Course Specific Costs of Academic Attrition

Total cost for 118 courses analyzed in this study for F? 76 wa s
$254,308,000. Attrition constitutes $15 ,200,000 of this total
(page 23).
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Academic attrition cost for the 118 courses analyzed is $8,800,000
per year whereas nonacademic attri tion is $6,400,000 (page 25).

In the aggregate , academi c attrition costs are greater than non-
academic costs because a relatively few high cost courses have far
greater academic than nonacademic attrites (page 25).

Fifteen courses account for more than two-thirds of all academic
attrition cost (page 25) .

Fifteen courses have academic attrition costing more than $150,000
per year (page 25).

Five courses have attrition cost greater than 10 percent of the
course cost (page 29).

Factors Associated wi th Academic Attrition

Variables such as course l ength , throughput , and number of convenings
are positively related to academic attri tion (page 18).

Thirty-three courses show significa nt course waiver effect (page 21).

Seven of the 15 most costly courses show a si gnificant course waiver
effect (page 29).

Setbacks; i.e., trainees who repeat some portion of a course ,
represent a potentially greater area of uncertainty than course
attrition. Setbacks represent 16 percent of AOB . Their cost and
attrition implications are for the most part unknow n (page 13).
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Recommen da tio ns

Careful in-depth monitoring and scrutiny should be continued by
CNTECHTRA of all courses , and TAEG ’s assis tance s houl d be reques ted
on specific attrition prob l ems .

Special attention should be given to schools that have high waivers
and high percentage of waiver failures.

Invest igate “C” courses to ascertain if attrites that fail should
have been attrited from “A” school .

Investi gate entire pipeline of a rating to ascertain where and when
personnel attrite . A hypothesis is that personnel who attrite from
“C” schools do poorly in “A” schools. It is costly to train personnel
in a series of courses (i.e., Basic Electricity and Electronics
supp lies input to Elec tronic Technic i an “A” school wh i ch supp lies
inputs to “C” school ) and have them attrite after completion of “A”
school.

Investigate courses that have high attri tion for a possible two -
track system . One track would continue to turn out graduates based
on current time and material whereas the other track would increase
the course length .

Perform detailed analyses on waivers to ascertain if waiver score
point spread should be tig htened .

Inves tigate further the relationship betwee,i setbacks and attrition.
Revise/establish setback policy .

Investigate when and where setback and/or fa i lure occur dur i ng
selected courses (i.e., time , subject matter , etc.).

Perform analysis on setbacks from the foll~ iing perspectives :

(a) Academi c setbacks

(b) Nonacademic setbacks

(c) Setback policy from individual course , school and CNET in the
aggregate

(d) Cost of setbacks

Identify the condit ions under which academic failLres leave the Navy .
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POSTNOTE

Many individuals or activities are well aware of their own specific attrition
prob l em . Beyond their own organization , however , most individuals have precon-
ceived notions of the overall attrition situation . This is the fi rst known
attempt to provide a detailed exami nation of attrition for Al and A3 of Navy
technical “A” schools. The challenge of this study was to present a composite
of the extremes of attrition in technical training. In accomplishing this ,
it must be stressed how crucial the availability of an attrition data base in
NITRAS and attrition cost data in the RMS were to support analytical work of
the kind reported here . The analytical approaches documented here for F? 76
data will continue to be valid when applied to F? 77 data and beyond.
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APPENDIX A

ATTRITION DATA FOR CLASS Al AND A3 COURSES
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6209 SH-A A 823 0012 S. DIEGO 26 1 1315 - 1 - 19 .75 - 0 0 0 6 1
6239 4V4-A ’-Al C 100 2013 1-~[N1P’ I1S 102 253 0 225 507 13s9 97 1- 77 5 177 1
6- 240 A.4-1 -.4-- .~1 C 100 2013 MEMPHIS 102 253 0 22-1 -1191 311 2 20 5 2 7 4? 1
6241 .~/A -As-A1 C 100 2013 MEMPHIS 10? 253 0 225 679 572 45 7 59 9 101 1
6242 AVA-T O -A l C 100 2013 MEMPHIS 102 ~‘53 0 225 558 487 21 4 21 4 44 ~

6244 AFTA-AT-A l C 100 2010 MEMPHIS 16 6 13 1 225 076 273 21 5 21 5 43 1
624 5 AFT A-4 Q -A 1 C 100 2010 MEMPHIS 166 13 1 225 253 130 12 6 6 3 18
6246 AFTA-Ax-A l C 100 2010 MEMPHIS 16€ 13 1 225 260 125 12 6 10 5 20 1
6260 BTA -2 651 0010 0. LAKES 23 51 0 156 3212 2775 0 0 217 7 217
6 26 1 [‘4 4 A 652 0018 0. LAKES 42 13 0 156 1704 1790 0 0 35 2 35

6262 MMA A 651 0015 G LAKES 42 13 0 156 5218 5226 0 0 268 5 268
625/ ET-A1- [TN A 100 0012 6. LAKES 68 13 1 225 1 506 1043 65 5 52 4 120 1
6264 ET_A 1_ CTM A 100 0012 6. LAKES 68 13 1 225 311 252 30 10 6 2 36 1
6265 ET—A1-[T ~- A VS 0012 6. LAKES 68 13 1 225 1667 1309 76 5 76 5 157 1
6266 ET-A 2-ETN A 100 0014 6. LAKES 47 13 1 229 1018 826 9 1 28 3 38 

i

6261 ET-A2—CTM A 100 0014 6. LAKES 47 13 1 225 296 233 8 3 11 4 19
6268 ET-A2-E 1R A 100 001-1 6. LAKES 47 13 1 225 1 300 1108 37 3 37 3 74
6278 AC-Al C 222 2010 MEMPH IS 96 13 0 110 672 556 916 12 27 4 11 5 1
6286 BVA A 710 0010 6. PORT 65 16 1 150 211 156 2 1 2 1 4
6287 EA-A A 412 00 11’ 0. PORT 81 4 1 10 5 15 1? 0 0 0 0 0 

-

6289 CE-A A 72 1 0018 0. PORT 58 2 1 156 59 51’ 0 0 1 2 1
6290 UT-A A 720 0012 0. PORT 79 2 1 15 0 91 7 1 0 0 1 1 1
6291 CM-A A 610 0022 6. PORT 94 3 1 150 76 69 0 0 1 1 1
6292 EU-A A 730 0016 6. PORT 61 12 1 150 214 14 .- 2 1 4 2 4
6299 EW-OP-TECH A 102 0155 CORR Y 138 7 0 110 143 79 7 6 64 39 61

6300 ~~ A 515 00 12 B. HARBOR 24 21 1 lOU 151 1O~ 0 U 0 0 0 -
6301 0114 -- S 4 23 1 3343 COR RY 153 13 0 100 3 7 7 -  301 12-91 17 28 ‘ 152
6302 CTT -A -PREP A 231 0023 CORRY ~U 1 3 U 100 2391 flIl /7 10 (5 2 9b
6319 CTT/ ICR ,’5 00807S1 -2 231 004 CORRY 18 13 0 100 56 4 3 U 0 0 0 0
F.3?1J CTT -CPC-SONM OSS [ A 231 0ui4~ CURR Y 32 13 0 100 299 24 1  0 0 U 0 (7

63 21 611 -42-RUSSIAN A 232 002) GOODFELLOW 105 3 1 206 110 102 1 1 2 2 3
5-3?? CT) -< 1 -CH I-MAN A 232 6-927 G000FELLOW 112 2 1 206 37 /4 U 0 3 9 3
6323 C T I - A 2 - V IETNAM A 232 0023 6000FEL LOW 77 1 1 206 -S -1 0 U 0 0 0 -

( 37 = 5 ,  C 5 ’ I - A 2- PO L5=- k A 232 1(6 5 G O IS S E LLOW 56 1 1 206 1 1 0 0 6) 0 0 -
6327 CT I- 7 ?-BHLGA R A 232 O02 (7’IODFEI LOW 28 1 1 206 2 2 C 0 0 0 0

532 1 7 1 - 7 / - , C P I A N  4 232 0147-’ (. 4 15  EL L 1J W 4 1 1 1 206 5 : 0 0 1 0 0
6,12 0 Cf 1-42 COMMON BL A 232 0(21 (~3J1’)( I LL’)W 28 1 1 235 o f~ 7) 0 C~ 0 6)
6330 CT1-A2 -GERMA N A 232 0011. 0000EELLOW 56 1 1 206 1 0 0 0 3 0 0 -

51 31 C T I - A ? - S P A N1S H A 232 005 = 000DFEH ’)W 63 3 1 206 52 3 i’- 0 0 3
633 2 Cl1- 1’ < - RUM A 232 0022 000LIIEL LOW 28 1 1 206 1 1 1) 0 0 
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TA L~1 Report No. 4 7

TABLE A - i .  ATTRITION DATA FOR CLASS
Al AND ,,3 COURSES (Cont inued)

:;~IEJ~J 
~~~~~~~~~~~~:J’

30 12 5 6 3 18 9 10 87 37 9BBD 231 1 8371 40.1 45=3 12- .?
25 12 6 1D 5 20 10 1 0 82 35 ‘7891 2226 91377 39. Q <1.2 125 .
75 0 0 217 7 217 7 (0 740 22 9JBA 619 1 .8 15 83 0 44 III

~90 U 0 35 2 35 2 10 243 13 9JFA 1596.1 769 U 2.91 75. ,

126 U U 268 5 268 5 10 1424 24 9JBA 2967.7 1383 U 126.5 124.
43 65 5 52 4 120 9 12 315 22 9DBA 4700 2-5= ’ - 26.5 26i .2 5 8 ’ 2
52 30 10 6 2 36 12 12 63 20 9084 1141 26-5=- 1191 .9 2 2 . 18 14:2
09 76 5 76 5 157 10 12 3137 23 9DBA 588 22 367 .0 35-7 .0 72
26 9 1 28 3 38 4 8 16 0 16 9DBA 297.1 217 - i’D 80.5 1 . -I 371 . ’-

33 8 3 11 4 19 7 8 45 14 9DBA 716 2540 391.4 51 .2 89.4
08 37 3 37 3 74 6 8 253 19 9084 3447 2346 215.5  215 . 5  431
56 85 12 27 -1 115 16 15 244 31 9FBB 4781.8 8921 336.0 112. 0 14%
56 2 1 2 1 4 2 5 2 1 9MBB 838.-I 4631 2.2 2.5
2 U U 0 0 0 U 7 1 7 9MC B 121 .7 5532 ~ C-

~ 0 0 1 2 1 2 4 o U ONCB 2-38.1 44 -1 ’ -1 .0 3.3 ‘3.~
1 0 0 1 1 1 1 6 1 1 9NBB 464.8 555” 0 10 .7 102
-O 0 0 1 1 1 1 5 U 0 9PDB 469.0 5- i ’j .  0 3.U
48 2 1 4 2 4 2 7 2 1 9PCB 1025.3 5727= 3.91 72 11
-g 7 6 5-~ 39 61 43 1 145 69 9VBB 95<’.1 731 3 12 .7 82.3

04 0 U 0 0 U 0 10 0 0 - - -  - -

-06 12 91 17 28 Is? 21 40 695 128 ~~~ 4624.5 91 .117 208.0 11 .2 1425 .2
-30 77 10 15 2 si~ 12 20 789 70 ‘1 1,1 4157 3 - 6. 4 ‘ 7 3  .1332
3 U 0 0 0 0 U 0 1 13 -211-06 1611 61 -’-2 0 1)
‘45 0 0 0 0 0 0 0 81 26 911CM 406.5 1-17 1 0 3

0 2 1  1 2 2 3 3 3 2U 17 - - - - - -
4 0 0 3 9 3 9 3 0 0 - - - - -

‘3 0 0 0 0 0 3 0 U - - - - - -

0 0 0 0 0 0 3 U 0 - - - - - -

C 0 0 0 0 U 3 U 0 - - - - - -

O 0 ‘3 0 0 0 3 0 0 -  - - - -
O (2 0 0 0 0 3 0 II -  - - - -

0 0 0 0 0 0 3 U 14 -  - - - -

5 3 6 0 0 3 6 3 1 2 -  - - - -

O 0 0 0 0 0 3 (1 0 -  - -
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- 345 5(4’.-’ ‘0-91 A loS 0052 5. 1-NOUN 2 2 1 100 3 U 0 0 0 1) U 0

‘ 5= 55=5= - - -- 1 4 100 3051 ~~~ i I ”8 11< 19 3 1 < 0 0 3 3 -7 0 7 -7 U 0
1- 0-17 17101. -3 .1 100 0051- %. 1}5 -14. 19 7 1 0 1  3 o o o ci o-
€50 1 01 -01 C 601 2010 M / M 7 ’ I ’ - 33 ~-1 1 :“ .~ 2-1 75. 3 102 4 75 3 1617 6
(1-17? 0I-~ - 7 / C 601 2012 M( ’-’13 1% 46 6 1 ‘9 7 = 7 7  1351 3 1 3 1 : 2 -
1’ ’ .’6- A U - - - 1  C 646 2010 MI M/ IiIS <1 13 1 2U I 1~ ( 1~ 11 17 1 103 1- 121 7

3- 01? AB S -A l C 821 2010 1. 801411 7 26 4 1 96 303 321 U 0 3 1 3 1
( 7 5 - 3  741 -7- 1 C 680 2012 L. 8171 - 5= 1 4 5 6 1 96 245 267 3 1 3 1 o 2
55 15 A l -Al C 602 20 1/ MFM7= IS 75 25 1 2 12 2075 2313 44 2 67 3 113 5
(6 16 A M I - 7 ’  C 60? ?O1D M3 ’ -11’ / I S 60 12 1 96 722 910 8 1 33 1 33 4
1,617 AM ’ 11 C 60? 201 7 M EM P iL S 47 1? 1 96 1643 16-1 1 33 7 11 - 1 lUc 6

1 - 1 9 1  4’0 1- i, 543 2I10 M[( -1/ ’ i i IS 59 12 1 41 111 ,3 l~ € ,’ 10 1 75 5 91 6
~5( P1~’ -5= .  - ) C  C 5-67- 1131 0 L. HURST 70 13 0 11 171 530 5 1 10 2 11 3
6- . U 01- r~S C 120 2010 L . HURST 101 4 1 1-0 297 295 6 2- 6 2 ~ 3
(-07 =1 TO-Al  C 191 2010 ‘-5 = 4/ 1110 39 64 U /2 5 100 393 1 1 4 1 -; 1
6522 06 C 551 2012 1 -1,R I005 47 13 0 105- 2 / 1  6 o 3 11 1 17 6

6 523 PI- - lE’ ; [0 I C 400 2010 ‘ l O L A  75 52 U 105 - 3 4 310 1-91 5 7 . 15 7
6527 ISlI-Al C 822 2010 L . 81 10 - 24 6 1 36 37-1 s-1 C 0 0 U 0 0 -

65?8 A l -A l C 1 16 2010 - IEk , N -17 -- 1 05 ~6- 2 4 7  14 3 5 I 19 4
6 ( 3 9  11 7- 1,- 0010 ‘ -7W <1 76 16 1 l oS 222 0~ 

0 4 2 71 6
31 I C su 1 2 HI 4 5 1 156 1 ’ S  1 2 i / 4

6536 7- ’. ..f r I91 . _ 5 = 6 f 9  A 123 0 12< 7 (1~a ,75l . 4 : 25 1 96 69 62 0 U 0 17 0 0 -
65 37 A~ -~ 1 C 210 2010 “1 -5= 1115 81 12 1 110 722 713 - 1-1 6 1-1 5- 9? 1
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TA 3LE A -i. A~~T 1 f l  
< ( I I DATA FOR CI AS8

A l ANP A3 COUPSE’ (continued)

‘~.) - <  l,~ i 1 5’ -~~- —‘— “

-
- 5= ~~~~~~~~~ ,75= ,-~ 

- - - - ._~~~~
- - 

. 
- — - — - 71 <_ < /_) <-“ I -‘ ‘ -1. - - - - - - - —

— __ .1 <‘
7 

— — F F = _.. “ 
—

- “ 175 -~ - — ~~ ~~- “ ~~~~~~~~~

3 0 7 7- -. 1. 3 U 0 — - - - ‘ -
-

O 0 0 2 0 C 0 1) 0 - - - - - -

8 0 U 2 1 2 1 2 o S 98B1 555 . 7 51’l’ - 3. 17 2 . -
O 13 0 ‘I U C 7- Ii 0 23101 3 11)1 .

0 0 0 0 U 0 20 0 u - - - - _ -

-7 0 7 -7 0 13 ?u 0 U - - - - - -

U U 0 0 U 0 77) 0 U - - - - - -

5 - 3 37 4 7’ . 3 1915 -. 91 0 U YA CC 5- 1 ,/ 5= I ’€ ,- ’ 11 3 . ?  915 .5  l’j - , l
57  3 1 3 I ~ 3 10 10 -i 9~ — 91 7915. 5 < - 1 1 0  3 , 4 3. -I ‘ .

611 <1 1 10 ’ 1 - 1 131 7 10 214’) 16 ~A IB S I ’ l  1 -( 7  17. 7’ 102 .1 1 1 0

21 0 0 3 1 3 1 10 13 4 9P00 9175. ’ 170’ ~ 1 .7- 1 < 5 =
‘67 3 1 3 1 5 2 8 51 18 9PDB 1169. 5 35= 1 17 - .o I ’  ,~~ 21 , ,

‘313 34 2 67 3 1 1 3 5 10 305 13 9BIB 5-691.1 , 1 3~ 3: 7(.,/ )1 3 ‘H . -

10 8 1 33 - 7 33 4 10 50 6 AEB 2097 .8 317- - fl 1 5 . 3  1.3 i t  .(
644 33 2 67 -i 102 6 10 191 11 9 0391 -  4 04 9 . 3 . 1- 53 .19 o % , 17- 1 7 .5

45-7 15 1 75 5 91 5- 10 91 6 95=7 ‘ 1 - 1 7 , 5  3)5./i 12; 73.3 512 -
30 5 1 10 2 16 3 5 117 21 9PCB /‘11 ’5’ 1 11 57 5= . -‘ .7 ,3 911 , 1
‘9’- 5- 2- F 2 11 3 10 51 16 14915 1 0710.2 Ot- -2 1 25 -7 75, 0 17’-

93 1 4 1 1 1 7 0 0 t B  1(9 17 . 1- 205 1 < .5” ‘ f j  5=-
f -I 91 3 Il 1 17 6 5 28 10 717 1-SI 621 .’ 2-156 15 = 1 .7 3

lU 191 91 7 2 25 - 7 8 2? (7 9141-1 1 -1 1489 .5 4 e ,’7 15=8 (( ‘7 :11 , 7
911 0 U U U 0 0 8 117 ’ 5 242(1 116 3.0 183t 0 0 3
73 13 3 5 1 191 .7 -91 <33 5 25( 5 ‘3(76 .1 2236 2 -4 .0 8. 33 37
95 .7 -1 ? 17 14 (0 6 3 / -91) - - —‘02. 2 3303 ‘ . -~ 7.14 1 - .--
7 8  2 1 7 4 5=) 5 9ADI 11-5 = ? 35= -< ‘5= 1 .~ 2 . 1
2 17) 0 U a U U 5 U 0 91ABB ‘76- 12 )2 . C 0
13 1-1 6 7-1 6 9? 12 15 ’ 2?-1 2<~’ 148CR 3 1313 .1 -1775 140.1 80.’ 12 ~
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APPENDIX B

QUALIFIED AND UNQUALIFI ED ATTRITION
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1 3 -1 5 -
. 7

r 4 — T ~~~ 
I I 

— r
< 71 L 

~, ~. 1 7 1
- ~

‘ I -~~~~~- l- ~~~iQ 1 367 0 191- 1
31 < 3 - 1 7 - 5 = 1 4  0 —- - -  - . --  - -

5 7 9 1 .  <‘ , . .. - ,- t : ’ .:315 0 -- ‘ ‘ - - - -  - -
- - 5=S-~~3-.7 7 -~~ . 1 ~ l3O~ - : 1 ,8 7 25 23 ‘17 2 9 -

-~~ 
‘ , _.  - - . : -  1- 3 0 5 =  0 --  - -  - -  - - -- - - 

-

- 
<~~ - ‘ : 1  - - 5 - 1 - 3 1 1 1 - ”  3 14 < 3 3  14 ,-’  1111’ 0 0 27 <

3 16 15 - - - -

- 7 - ,  - 9 1 1 5= 5= 3  - A - ‘ 4 t - L l 1 ’5=’ 2 11 11 100 0 4 0 - -

11,. ~~~~~ C- .’F t i - <3 ’1 i0  9 17 3 12 - 1-I 0 - -

91 1 8 34 T I  3 91  17 1

5=5= 5=-I 7- - 5 = - O I l , 11 3491 211 77 H 71, 91 . 1
4911 - - I  1- -: - “It : 11 5=’ 1 9-1 7-1 (P  26 3 .-

‘ - <32 5 ~“- -- 7 _ . :- _ i , I 1  Ii 31 17 2 3 ;  ‘ 1  ‘3 5= 2 1 ‘ :

~,Q3 - ,~1 :, 
-‘- - 5=~~-0: t 11 11 218 1-91 4) 5= 14 1- 3’ 15, 7

S II 3 133  12 852 7 3 j  1

5320 IT O - P 1- 5 1 0 - 3 ) 8 2 -  12 175 133 5= 47 71 191
‘27 112- ;, 2-113-0010 12 1767 1679 317 88 5

- 7 TM ‘. ‘ - 5= -91 1 2 3 - 7 1 2 7  11 31111 <3~~ ’ - 2 31 31 1 ,5

~- 1 - ’ I - -  2 -12 ) - :177 1) 211 119 7 1 11 29 1 9
I r ~ o ~ ii Ii II 21

~‘14( 5 = -’ 0 - 0 - /1 -  0010 12 80 :.-~ 72 22 . 1 - 1.2-
3-2 ;- 4 - 5=0-0018  12 73 81 14 1 <

1 /  . 5= 7 - 1 - 1 1 1 - -D Il l  12 41 5 ~‘, ‘ , ‘1€ 60 1 5=
- 8  .510 .OI I T 12 1040 716 1’~ 

7 : 4  31 ‘‘1
9 80 87 11 3

5= 1”  ~~H :-c - .1 - - ’ 1 4  10 6 < : < 5  100 0 0 -

5=5-. ,: . 5= .’ . -- 37  45= 3’I 79 -~ - 5= 3-2 -

~55,’~ 43I5 12 1298 1 -  44 153 2 3

~5=1 )‘-: 1. -, - ’ .’)415 ‘23 63 5- DC- 88 10 4
I )  ~~ I< 1 103  1 1

: 375  - ‘~~. I-79: - ’~~] , 5 3-7 , 73 11 41 I C
.5= ‘,I 0-7 91- 0010 3 ( .1 .5= 74- j 13 22 3 1

.5=5 17 ,3 _ I. - II 3 3 1 3  100 0 0 ——
- f - ~ - I,. - . - - 7 15. 1’ . 141 1 <

‘ 5 =  - 1_ 7 lO 11 -1 191 -7= _ -i . - -

1- 7 7 = —  31 ’. 7 15= 73 72
‘513 ~7-~ :.. ‘2 0- 0 032 10 1<3 73 <3 337
- ,- ? -  “- ‘ , - - ‘ 7<. 0.123-0121 1 51 - 5= 39 5= 

-

‘5=7  i-I-A 3, 3 . flll 11 5=5 - - 5= ‘ 1  23 -

1 12 65’ 2

5 1 1 3  0-210 -72 11 11 4 5 = -  4 1  5= 51 13 6

-- ‘ -7- -‘~ 700—3010 12 - 17 - ~
( ,7 - 4, - 

I-IL - - 12 ‘ -  775 11 1 - - - -
1 -4) 0 4 12 1 1 1  9? -1

— _ ,‘ _ : . . . ‘.., : -  - ‘ I - 
I , ~ (‘ U

- :7- . . 5= 893 - -,30 - 1 (1 91 1~145
11 1 4 ’  5= 5= ‘ - 1’ 4 -1 -

- ~~I~~~~ <’ ~ ‘
‘ - - -  ‘1- - 0 - -  - - -  --

5 1 4 3  . 7 ;  2~ 5 = 9 1  .‘- - 7 3 / - ’(- 7= 1) - 4
P F 72 01 1 5 1 91

*Twe lve compl ete months of dat<i not ava i lab le  fw  < i l l cow -sec .
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1 < . , - - ¶ ±5 = ’ -  - ‘~~ ‘ ‘ ‘
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. 1 - - - - - ‘ . < ‘<-I -p r - - , - -

- - <‘
~~ I : - ~~~-

— ‘ 
- ‘ ‘ - ‘ 1<3 -

-

1791 ii 11 - .. . - .

S - -  0 -

1 5=. 13 2- - 00 - -

91 0 - -  - -  0 - - - -

0 0 - -  3 . -  - -  0 - -  - -  - -
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