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The U, s Navy, facing rising costs associated with training, has
attemptad to improve cost-effectiveness relative to training by devel-
oping a self-paced Computer Managed Instruction. (C!‘JX Systenm, JJInitial
CHI training systems have been successful Purther methods for devel-
oping everl greater savings have been examined including the use of com-
munication satellites and others technologies as a deliver; vehicle for
CMI at remote operational sites. The project title was originally dé~
rived from the Oo;munication Satellite Concept and is called Computer

Managed Instruction by Satellite (COMISAT).

The project is sponsored’by the Cybernetics Technology Office,

- Defense Advanced Research Projects Agency (ARPA) and the Research and

Program Development-Office, Chief of Naval Bducation and Training
(CHET), CHET's Tralining Analysis and Evaluation Group (TAEG) serves as
the COMISAT Project Officer for CHET and as the Contracting Officer's

Technicsl Representative (COTR). C

~ Planning Research Corporatio;z Information Scliences Company, work-
ing with ARPA and CNET/TAEG, was responsible for the project baékgrohnd
research and has responsibility for the design and preparation phases.

_ Others involved in the project inclu’ various commands and agen-
cies of the U.8, Ravy, COMRAVTELOOMM is to provide the facility for
the dmn‘strati.om NAVCOMMSTA Stockton, CA {s to provide the regquired
students for the dcaonsiratiom the Haval Felecommunicat ions Division,

.~ ~
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,‘ - e
Chief of Raval Operations, is, to approve the u&e%f the Ravy telecom-
munications system for the demonstration; the Management Instructional
Information Systems Activity is to provide computer support; the Chief

of Naval ’rec'hnicixl Training is to pr?:vide the CMI course and associated
materialg; and the Kavy Persdnnel Research and Development Center is to "
provide additional assistance in those areas where they have partici-~

(3

pated in relevant research .activities,
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Chapter I
IRTRODOUCTIOH '

.

A. Background ,

This report addresses the second and a portion of the third phase
of the project originally entitled Computer Man%ged Instruction gjf?
Satellite (COMISAT). The project is sponsored éy the Cybernetics—

'Tecﬁnology Office, Defense Advanced Research Projects Agency (ARPA) and

the Research and Program Development Office, Chief of Haval Bducation
and Training (CNET). CWET's Training Analysis and Evaluation Groyp
TAEG) serves as the COMISAT Project Officer for CNET and as the Con-
Eracting Officer's Technical Representative (COTR). Planning Regearch
Corporation Information Séiences Company (PRC/ISC), working with ARPA
and CHET/TAEG, is responsible for the project background research and

the design, - deve10$e&nt, iaplesen;aticn, and evaluation of the 3 -
dexonstration. : . ) -

- -

1. Project Genesis ’ *

The acceleration of military personnel costs has caused aili—
tary personnel managers 'to.spursue ways imizing the retur’x on dol-
lars expended and, where possible, to :tzbilize or reduce costs. One
major cauge of accelerated costs is ttaining, & continuing and n&ces-

sary requireseﬂk - ’

In an attempt ‘to address the training coset problem, the U.8.
Havy developed a self-paced, computer managed instruction (CMI)®
system. The systems approach to instructional development was used to

L 4
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: : ¢
provide 2 set . of prioritized skills derived from task a.nalysis. These
skills were tr lated into learning objeqtives and ‘then into learning
»odules with aéeoapanying self-paced leaming materials and perfomnce
neasures.@rhe Iea:ning modules veiﬁ then autqnatgd through OMI.

A VO .

-~ s Thus fan the achfeve:ents of the O systea, which provides
2 means for guiding and coun.selingmtudents through a continuum of in-
struction with only nini}al staff support, have been dramatic., The
systee has significantly reduced course time, instructional and support
personnel, a s"t”gdént attrition; it has- significantly increaged stu- ”
:'Jent end-of-colrse achiévement levels; and it has been estimated to
have saved over $10 million in FY 1975 alone (Rifer?nce 1).

" The sugcess of 'the CMI system in the éontinental United

States prompted CNET and ARPA to become inte_rested in extending the
systes to Ravy pegéonnel at sea or other remote locatioas: More spe-
cifically, the question’ is being asked: Can further improvements in

resource usg be effepteé by d'eliveri.pg cM1 supported training to job -
. sites?

2. Purpose and :Objectives . s

-

»

The purpose of the research project is to evaluate the cost-
‘ effectiveness of instructional support delivered at job sites under the
direction and ,control‘ of a centralized CMI system, The specific objec .
tives of the effort ace to determine:

% - —
- ®  ¥hether OMI delivéred to resote sites produceés the same

learning effectiveness as CMI does in the learning center
environae&a B

.o N
[ Hhether the attitudez of students, trainers, and key remote
gite personnel gre supportive of CMI delivered to remote sites °

»

L

. ﬁhether -CM1 delivered to remote gites is as econonical as CMI
in the len’hing cénter enviromenL




a/l ’ - ) ’

1’\": ) - . * ) 2
. }L . 3 : ’ ] ~
. " TAEG Report Ho. 49 :
- ®  Personnel requiremerits
® ° Personnel -triining requirements ¢
® Organization and management gtructure, requirements "
e Remote sgite Bspace requirements and operational procedures for
. effective use of a.CMI training support systes : j
- e Equipment, maintenance, spare parts, and logistics
, requirements . . , ,
'
3. Project Phages . ‘
¥ - ‘ ,
- ’ The research effort has five phages: - a feagibility study; a
dezonstration design; the dexonstration preparation; the demonstration; °
and the eéaluation of the demonstration. A ' y

»

The first phase’included gathering backgrdun;d data and infor~-
ration, estébiisl"ting resource requiresen’ts,\ and setting the parameters -
for the demonstration; this was the sobject of the December 1976 TAEG
‘Report Ro. 44 (Reference %2) . The gecond phase, the primary subject of - ' -
413 zeport,f involvedr deterainiqg the BOgt useful approach to conduét,
thﬁdmnsér’ation. The research spproach to be undert;ken was defined

- and a detailed plan for its preparation, execution, and evaluation spe-
cified, The third phase, a small pbrtfo/n of which is addressed in this
report, involves brepata‘tion activit‘ies; and, the fourth phase includes
the execution and monitoring of the planned d;agmtzatign activities,

In the fourth "Phase, adﬁust‘nents or changes will be made as needed, T
data and inforaation—collecbed and prepared for analysis, and initial. -
analyses conducted., ‘The £ifth pEg;e.e involves summing up the -results of. )

the deponstration, drawing eonclus_ionsﬂandigking recommendat ions.

7 -

ar

‘ It should be noted that in order to insure that the develop~ .
ment and exe;'étion Of the demonstration is progressing satisfactorily, -
/ - . F
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2 formative evaluation is being conducted, The purpose {8 to furnish

project personnel with infomtio-n helpful to them in asmessing the )
progress of the dmnstraticn. ) § . .z

B. Evolution of the Design

1. Introduction - » .
The fundamental research question posed-at the outset of the

COMISAT project was: Can training costs be reduced and the manning

situation of remote job sites, sea or 1and; pe improved by providing

c-«.i training onsite? Two approaches for implementing CRI operationally

*

were explored during the ‘easibi‘ity study ‘co answer’ t,his question.

i

» —~

) The highest pay-off p‘otentia}. was p:ojec:e-d to involiuwe per-
sonnel jﬁst entering the service who would b-e‘&;;artiallj trained at an
A-School and then be assigned to a remote sea or land site for there
=ainder of their A—School training. Tie rationale was that:

- s

e ' The courses on CMI were prisanly suited for new personnel
because they were A-School courses or prepara‘*ion for
A-Sct m} courses & o

. Red'c-cing time at training &nters would redyce associated
: OOS/;.Js while i=pgoving the manning situation, part icularly on
. st;lps .

] Operaticnal readiness possibly could he izproved by marrying
the formal CMI £raining with on-the-job training (OJT)

L
- Sea slites were given priot,ity because they were thought to b-e
& "worst case” enviromment when consfdering operational requirmnts

" and their limited physical facilities. It was felt that id it worked

in this enviroment, CMI supported training may work at any job site.-
E Y ¥

£

The secdnd approach was to provide Ravy perwnml already u—-
signed to a job site with an existing oMI coyrse that would meet & site
“training need. The rationale was that: # - - -0 P
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. . Reducing the need for formal training would reduce associated
. costs - !

e Reducing the absence of personnel due to-formal training

, would improve the manning situation -
- - L §
[ ] Operational training possib‘iy could be i=mproved by providihg
- and combining formal training with normal daily job duties. ' .
. L . -— . . ‘
et

In both approached, five bach'requireaents had to be zet to

execute a demonstration:

] Approval for the use of an existing cosatmicatio%ns systen

b
° Approval for the use of the U.S. -Ravy CMI computer facility
at Millington, 'i‘ﬁnne’ssee -

‘e Selection of a walidated OMI course

* ) Identification and commitment of an operational site for the - - .
conduct of the demonstration B R r -
° Identification and commitment of specific U.S, Havy personnel e
’ : to participate as subjects and to act in a support capacity
LV . )
In terms of the-preferred approach, the first four requirements were
pet. Tentative approval was obtained to use: 3
i ) The standard Ravy communications system to include the Ravy ' 4 ;
° satellite systesm, {f required “
$ e  The Wavy O4I ‘facility ¢ . ; )
.
z - 4 4
o ' ) The Radioman (RM) OMI course
] BAVCOMMSTA Stockton (a ship could not be obtained) / = ~
_ Q ! i - -

Nevertheless, BUPERS did not grant permission for the personnel. CNET ‘
had requested that approximately 30 new Mavy personnel be assigned to
- the experimental group to be partially trained at the h-5chool and -then
: _ assigned to téc denonstration site as additions to ’the‘nom}. é@le—c .
ment of pex:s-c:@:ielT ‘ [ ’ -
. s .- )
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~ T ‘I'h:.s vas to insure that #he demonstration site would not be penalized
by partially trained and ieexpezienced personnel being assigned to reg- S
ular billets. BUPKPS E.aintained that by assigning additional person-
- nel in a single rate to a8 single gite the billeting limit would be
" exceeded and, at the same time, deprive other sites o personnel. This

is particularly critical in the RM fielc{, where there is a shortage of

pé,:sg.rmei. ’ . .
5
\ AS a2 resylt of the BUPEFRS decision, the second research approa
- £
‘was parsie! and approval was obtained to use: . )

e standard Ravy terrestrial comaunications sygtel (Because
tockton was accessible with good gquality ..andline the need
or the gatellite was eliminated,)

-

. The Ravy OF facility = - .

el -

3

S

rn )
8

L
£
. %A-Sc‘nﬁ‘{ Basic Bl e-ct;ici*y gmd Electronics (BE/E; OMI
éo.'z se . - ) .

. E\JCO!-F.S"‘A Stockton | j ‘

. Exts:;ng R¥ personne. at Stockton

I3
*

. 2. Stockton Demonstration Site
RAYCOMMSTA Sto'-‘k»on, like the majority of the operational ' .
5‘.:95, has a great -uuibeh of ttaining.r&;uirﬁents, but a limited bud~
get to meet these needs, Many of the cours;s are offeted at locations ! -

2 consijerable distance from Stockton, thus requir ing absence from the ) 4
site of needed personnel and the expenditure of ,large sn&s of mobey
each year For travel and per diem. The Stockton mandzr gees the '
CORKISAT pmjec' concept as a possible apptoach for mting scme of the
. Stockton training needs, ﬁ_’f"‘*_ - - )
- : & 4 — 4 - 1 %

. - Si{:ce there are a lixited r of U.8. Ravy courses sup- ’ R

potted by ot (all pelated to A-School ining), it wae necessaty

find 2 match be’\f’een Stockton training needs and 2 course,

»
' ' .
.
.

“r
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. At the same time the selected course must permit the Mfillnent of the !
project gﬁ:zpose o ’

‘ i
-
. .
.

3. Dez:ons.tration Course . 1
NAVCCOMMSTA Stockton RM pers-onrsel have a, special training ze—-
quirement which provides an opportunity to test n existing oMY

3 course. m‘s are not required to take the A-School BE/E course. How- °
ever, as tire goes on they find that a BE/E background can be useful
both -on the job, and in taking the electricity and electronics Jportion M

of the B4, B5, and E6 rate advancemént exars. Exam scores of Stockton
- personnel provide strong evidence of the need for BE/E, training.

The ’e*hgé currently being used to acquire a background in

B -ectron*’cs and edectric*ty 48 to enroll in a correspordence course.
Bo-'ever, this has not been a popular approach due to the difficulty of
the materials and the self discipline required. An attractive alterna-
tive is to use the first 14 modulee of the self-paced CMI supported <

. . BE/E course as the basis for s&ddy To indicate .the potential interesgt

in such an offering, the E@catlon Service Officer {E80) at Stockton

surveyed site personnel ard found 48 out of about 200 eligible person-
» el interested in taking the course,

BT Prom the COMISAT point of view it was questionable that a Nl
cotparable control group could be eseablished if the BE/E coursg was
- used for the demonstration since personnel taki;g BE/E training are
usvally personnel just entering the gervice. However, it was found
’ that thousands of individuals have taken the course, aﬁd that occasion-
‘ally Hayy personnel are sent from their duty station to take the

A\

*

couzse. Consequently, it wasrassumed that the historical files would
contaip F su(ficient n@er of individuals similar to the Stockton

‘ . P / / .

¥




- . TAEG Report Ro. 49

-

Y : Ty
perfonnel to establish a comkrol group. It should thereforp be pos-
sible to make a comparison between the academic achievement of person-
nel returning to a training center for training, and those receiving
the spre training at their operational site. Use of the BE/E course
would also permit the analysis of thé cost differences in .ptoviding the
training at a training center and at the remote site. With these ad-
vantages, plus the need for BE/E training, the CHI supported EB/B
course was chosen for the demonstration,

_ The démongtration, in addition to testing the delivery of CMI
to an operational site, offers the opportunity to corpare the effec-
tiveness of CMI and correspondence dourses in the sare getting. This
vill be done by having volunteers at StoXkton outlying sites take the
traditional correspondence course in electricity and electronics. At

the end of the demonstration a specially prepared exa= will be given to

both QMI and correspondence course graduates to compare what they have

learrned. In order to validate the exam, it will also be given to a

control group with no foreal training in‘el.ectricity and electronics.

&

4. Attitude Survey

-

A basic problem associated with using *historical record pej-
sonnel®™ as a control group is that attitude surveys cannot be adminis-
tered. Consequehtly, it is not possible to co:;pare the coatrol and
exper imental groups relative to student attitude and resultant academic
achieverment. Bowever, it is possible to compare the attitudes of stu-
dents toward CMI eer se and towardvreceivirsg such training at the job
site or at a training center regardless of the content. Prom a control-
group point of view, this can be accoeplished by administering the at-
titude survey to any student returning fr;oa a job site to a training
center to take any OMI supported training course. This approach was

deesned acceppble. : ) .. 3
) f‘ '

’

v
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_shduld be no more than 20, weeks.
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5. Demonstration Schedule '
The decision to use the Stocktor s&te for the demonstration
signxflcantly impacts the Schedule of events by reducing the time
needed to execute the ,various pnases, ¢

»

According to the schedule of events developed in the feasi-
bility study, the ptepa'ation for the demonstration was to take place
from July through December 1977, the demonstration was scheduled for
January thtough June 1978,_and the evxluation was scheduled EOt’Auéust
through November., BEowever, due to operational constraints at Stockton,
including a ;Equirement forla majog‘t:aining progran (COMPARS), the
Stockton commander requested that the demonstration be initiated in
Septembe' 1977 and run through Pebruary 1978. This leaves two-months  #%-
for 'ﬁ; deabnstrat on preparation, July and Augus; 1977. The evalu-
ation phase would run from March through June 1378, : :

N e \

The design work in this document ‘reflects tﬁe change in
schedule. Nevertheless, it is recognized that these changes may greate
a problen for agencies and organizations being tasked for resources;
therefore, it may not be pqgsible to keep the schedule of events envis-
aged in this repogt. Evety effort will be made to mininmize the slip

page.,

C. é;;onsttation Overview ‘ ’

A representative sample of U:S, Navy RM personnel assigned to
RAVCOMMSTA Stockton wilY be chosen from a group of volunteers. Begin-
ning in September they will enroll in the common core of the BE/E
Course Pile 69.. They will spend an average of 10 hours of watch time
per watch string on the course until the common core is completed.

Since the course is self-paced, the time-to-complete will vary for each-
student, howevet, the maximum time required to complete the course

.

- - * -
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The students.will do their course work iﬁ an area get aside in the
Pleet Communications Center, where learning materials, equipment, and <
supervisory personnel will be located. Peziodically they will interact
with the Millington, Tennessee computer center through the use of an
Opscan 12/17 optical reader. and a Terminet teletype The Opscan wiil

be used to feed test answer gheets into the computer for grading, and
the Terminet will be used for student feedback providing test results

and prescrxptlve information.

]

"o

During portions of the day and eve watches a Learning Supervisor
X
(LS) will be available to address course and equipment related ques-
tions. When the LS is not available, the senior naintenancé elec-

A

tronics technician (ET) will take over these re%ponsibilities.

<
-

Comnunication between the student and the computer center will
take place using a comzercial dedicated phone line between the Pleet <
Communications Center at Stockton and the Managemaent Instructional
Inforpation Systems Activity (MIISA) CMI concentrator at the training
center at San Diego. MIISA lines will connect the training center at
San Diego with the training center at Millington. %Fockton will be
on-line with the CMI computer center from 0600 to 1830 Pacific Coast
time, five days a wepk. Materials developed at other tirmes wgll be
saved and subpitted at 0600 the next day on vhich the ccepvter is

operating. N

The correspondence course students at the outlying Btockton sites
#ill also be permitted to study an average of 10 hours per watch
string. At that rate, they should complete the course within 16
weeks., After cogpleting the course, they and the (MI course gradu-

ates will take the special exam on electricity and electronics. -
\ i : .-

.
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D. Organization -of the Report
The results of the design work are presented in the following
chapters: Chapter II presents the ecopomic rationale for the effort.
Chapter III describes the research design, Chapter IV presents the
demonstration design, specifying the activities required to conduct the
demonstration, carry Sut the reaearcb and provide support in teras of
comunication lines, lab equipment, course materials and personnel,
The formal tasking required to obtain the support of different Rawy
organizations is briefly described in Chapter V: The master plan link-
ing the-varéous activities»is given in Chapter VI, Supporting materi-

als are contained in a series of appendices,

,%iE .
-

. 11/12 :




4

. v TAEG Report NWo.. 49 y .

Chapter II
-
%  ECONOMIC RATIONALE PQR d)!-ﬂSA"r“

‘

A. Introduction
An economic analysis of the COMISAT concept was carried out to

determine its feasibility as an operational system. The investigation

followed the guidelines prescribed by DODI 7041.3 and SECNAVINST

7000.24A (Reference 3). The following seczion describes the key find-

ings of the analysis and presents recommeédations. This 4s followed by -

an overview ‘0f the methodoldd? used in the analysis. The detailg.of

the analytical procedures are presented in Appendices A through G,

B. FKey Pindings and Recorrendationg
1. Reaggtion in Ravzf??a%%&ﬁ;’COsts
The analysis shows that full implementation of the COMISAT
concept could resuit in present value net savings of 18 to 35 million

o

dollars based on an eight-year progran-and a l0=-percent discount
rate,! and depending on the set. of conditions assumed as shown in
Pigure'II-1, The top half of Table 1I-1 shows the incremental invest-
- ment and savings-to-investment (or benefits to investment) ratio asso-
ciated with the gavings for a~representative case, It should be noted
that the present valve saving estimates are ﬁ}obabry low since the
analysis utilized conservative approximations of ‘the economic benefits

of COMISAT,
“

»
£

1

The present value concept, and the relation .of ptes;?xt value to ual
coste ard savings are described in Appendix A. ml

-

o —
'@

s i 13
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© \- 7 ; | MOST FAVORABLE CONDITIONS
g, 1 "« “tw TERMINAL BREAKDOWN RATE (3/YH. LANDSITES,
7 . = 4/YR SHIPS) LT
.9 F}. * 8% OF SKILL PROGRESSION COURSES ARE PRACTICAL
w \ . - - FOR CMI N
[o]e] =3 g
32 % L ‘ : o 20% OF STUDENT ‘TRAINING TIME IS SAVED BY CMI
;g " -
-2 .
55 2 r ) . .
nZ ’ 31
&'8 s . 4 -
o § LEAST FAVORABLE CONDITIONS:?
&0 I » .+ HIGH TERMNAL BREAKDOWN RATE i4/YR. LAND. 6/YR.
. . K
J 5 | * 60% OF SKILL PROGRESSION COURSES ARE PRACTICAL
L - PORCMI
. * 15% OF STUDENT TRAINING TIME 1S SAVED BY CMI
MOST LEAST i
FAVORABLE FAVORAGLE . .
CONDITIONS CONDITIONS L4 ]
\: Y ANALYZED ANALYZED ) X
* . A
'iGHT vellk PROGRAM, 10% DISCOUNT FACTOR - . —
;! kY
TSEE TEXT FOR A DISCUSSION OF THESE CONDITIONS, y ’ ' >
* .
. .
.-
: . v Figure Il.1, Summary of Potential COMISAT Savings
) {. . : : '
) -
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s Tab/e 4-1. Characteristics of a Representam COMISA 7‘
Program © g , .
B - .'/1 i
~ Financiatl - ‘.;
Present value net savings feight  $29,777,000 ) _
year program, 10% discount) e
Annual Savings ' $10,858,000
i~
. “Incremental investment . §31,582,000
- o N
Savings-to-investment ratio 1.94- . .
< .
Operational pe
H Number of CMI courses ‘ . 69 .
. - Number of sites e
— ships 41 -
.~ CONUS land Bases 80 T
— overseas land bases 47 .
"Number of students 20,881,
i Proportion of CMT students ' 9.7%
. served at sites . . R :
. , a

. 4

Thege savings are achieved by usin-g 4I to train personnel
who normally take skill progression courses at the training center
which requires a permanent change of station (PCS) or temporary duty
(TDY) assigrment, The =ajoz source of COMISAT savings is the reduction

- in travel and living expenses achieved by having the stdﬁents remain at
the{r opemtional land site or ship. The analysis shows that on the-~ s
¢ . .

-

lAn explanation of the calculation and interpretation. of. annual savings
‘can be fouhd in Appendix A.

*
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order of 30 percent or more of skill progigssion students who ordinar- !

ily travel to a t:ainlng center ooulé be served by comMIsaT.?! .This

néans lbat more than 20,000 students a year, representing more than one

tenth of the total number of Navy students trained per year would be /

affected. The bottom of Table II-1 lists the number of sites and '

trainees served forthe representative case.

1
>
~ -— - L

The uncertainties which acceunt for the variation in the
above résults have not been resolved as discussed in the next section.

However, even the lower values of savings are large enough to warrant *
serious consideration by the Ravy of iﬂélesenting COMISAT, and are cer- '

tainly large enough to justify the proposed demonstration. .

These conclusions are also important for the other services.

If equivalent gavings can be achieved for each of the other two ser-- ‘-
vices, which is reasonable to expect, then total Defense Department :
savings could have a present value of between 54 and 105 m{llion dol- ' .’ Ji
lars for an eigb} year progran. N %
, —~
2. Uncertainties ;

The variation in the savings quoted above is due to uncer

tainties in three areas: Y

- -

. It 'is not known what percentage of Hawy skill progression
courses are suitable for conversion to CMI. Yalues of 60 to
80 percent were examined in this analysis. A value of 70
percent was picked as nominal based on discussions with Ravy
training personnel and a review of courses. A 10 percent var-
iation was used to analyze the sensitivity of the results to g
the nominal assumpt 1ons.¥~\

< . The frequency of terminal breakdowns under operational condi- . ]
) tions on land and at sea is not known with certainty. Hanu-
facturer estimates were increased by one .third on land (frod
three to four per year) and one' half at sea (from four to six -
-per year) to agsess the sensitivity of the results.

* /
lAn"explanation»of the calculation and interpretation of annual .
savings can be found in Appendix A. ‘ ‘
o 16
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*

e  The amount of student time saved by having CMI instead of
conventional ,instruction is estimated between 10 and-20 per-
cent (Refergnce 4). Both cases were considered here.

-
.

'3 N—

’ The analysis shéb;s/ that the resultant change in.sav!r‘rg
tributable to (1) the"change in annual terminal breakdowri rates f
three to four on lar;d"g_rid four to six o;x ships, (2) a 10 percent change
in the proportion of 5053895 convprtible to COMI, and (3) a five p:.rrce"nt,
change in studenf, time savings with CMI would each result in a cheyé | ' N
of about five million dollars in present value savings, That corres-

popds to an annual change in savirige of about one million dollars.

Table II-2 ists the results for the two cases which were
developed in the greatest detail. The cases show the effect of diffe-
rent remote site terminal Rreakdown rates on the savings achieved, the
number .of courses that can be deiivered, and on the number of ships and
land sites served. )

Fabie 11-2 Summary of Results

PR

Low High
ftem Maintenance™ Maintenance®
Number of CMi courses 6 &7
& A
Number of sites 533 434
— ships 41¢ kv,:}
— CONUS 8 68 -
47 40
-+
98.7% 2%
$10,858,000 $10,190,000
$29,777,000 - $26,384;000
: $31,582,000 $32,096,000
Sawng@-to-lnvesunﬁmﬂauo ’ 1.94 1.82

“mwmmmmmmmmwmwmmm
e . ocaxcwhyu:ntu . v
B ire mmmmmnmmwwunm This case siso
mmn“wmummmmﬂhmnd“mw
S “",’9", wonnel.

bl »

1

B 4 N
. . .
N B
. oo
< 3 0 / *
B * ’ .
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) » There is a decrease of five a’illion dﬂ.ers in prgsent value savings

. for inCreases in breakdown rates of one third on land and one half at
sea. The greatest impact is at }ea where 83 fewer ships could be -
served with tbe bigher breakd"cﬁn Tates. The number of courses that can
be delivered decreases from €9 to &7 becauge of the higher maintenance
costs. In both cases, more than 90 percent of the students who nor-
mally travel to & training center to attend.the feagible C!-tI courses

would receive the training at their base or ship. J
7/
* These two cages. assuze that 70 percgent of Ravy skill progres~
sion courses are operationally shétable for conversion to CMI, .and that
CMI requires %0 percent less time than conventional instruction. The .
effect on savings of varying the latfer_two assurptions is shown in
}able II-3. A 10 percent change in the number of courses suitable for
. CMI results in a change in the pre‘Eent value of the savings of a,bout .
“five =illion dollars. Lo : . ) N
N /
Table I3 Sensrtrvity of Present Value Savings to Time Savmgs and CHMI
Convertibiity Assumptons Lo Mamntenance Case
»
Percentage of Skill Progression Percentage of Student Time Saved
Courses Convertible to CMi 10% 16% 20%
‘e
- 0% - $17.627,000 . 21,326,000  $25,025.000'
% . $21,770,000 $26,085,000 §30,401,000
i 0% T | 525913000 830,845,000  $35,777.000 il

mmmnrammwuwmammmecomsnm
Hencs, mw&ﬁ“mmmmmmﬁgﬂnhﬁsﬂz .




TAE} Report Wo. 49
s 7
The ;ffect of a change in student time savings due to the usze

“for c:)ersion. Wnen 60 percent of the skill progression courses are

for 01, a 10 percent change im stuﬁent time savings- (frcs 10
to 20 percent) changes the present value savings by $7,398,000 {from
S}‘I 627,000 to $25,025,000). Bowever, when 80 percent of the courses
ate convertible, the same change in student time ;sav.m;s changes the
present value of savings by $9,864,000 {from $25,913,000, to -
$35,777,0000 \_ :

suitalle

<

The lowest estimate of present value gavings is 14 millien
dollars, assuring high maintenance, 60 percent course coavertibility to

e

C4I, and 10 percent student time savings with OII. | -

-

’ ‘The savings results are sensitive to other assuzptions, but
not to the same extent as those just’ discussed. ?g‘: exanple, the re-
gults in Tables II-1 to 1I-3 assume that land sites within 30 miles of
a centra? location can bevserved by ocne terzina“ at that location.
(fourie: service go:ﬁd car *r:pﬂts t:o the terzinal ard return messages

to the hase, If that is not feasib}.e, present valve savings would be

reduced by Oﬁexaillicp dollars. - _ %
- ) o i .
3. Comsunication Requirements L 2 .
4 Another concern is for the availability of communications

lines. ' As the mumber of ‘OMI students increases, the capacity required
will increage the Havy tcemunications rgq(xire-ﬁ, particularly frcs the
< CHX mputet to the rwbg sites. -0 255685 this,' the capacity re-
quired vas estimated! based on the chiracteristics of the ONI mes~
sages. The total con:micatiom load at the aveTage site is estimated

L 4 &

of (M1 _is greater vhen there iz & higbe,r’pmpoéticm of courses suf't‘able }

}

7
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to be 0.28 characters per !econé and at-the C{I computer, 150 charac- '~
ters per second. This mld :p?eu to be 2 reasonable locad for the

ATTCDIN II systea. N
4. PRecoemendations . .
. Since the economic analysis _s/hgrs large pé‘t’enti&l savinge, it
o is important to test a major assumption, i.e., that the COMISAT concept ]

is workable at a remcte side. It is pecessary to show that supportirrg

persérmel assigrments can be carried out as assuwed for the ma.lytis,

that students can take the time on site fcr. training, and that, under

those conditions, the .zraining is effective, The desms-tra;icm pro-

posed in this docunmerit would belp confira that the concept is practical
. and desirable 'L

. Additional investigation of the econcaic becefits of COMISAT
should be conducted: . (

Lyl

. The Ravy Courses sbould be surveyed in detail to detergi"se
suitabi 1ity for CHI, enrollments, and lengths. M

A bet:e: approximation of equippent br;akdoﬂn rates should be
cbtained. In the event that these¢ rates are b*‘gber
i those in the high maintendfire case explored here, th€ manu-
N facturer should be consulted in an attespt to i;:ro're wain-
tainability characteristics. /
L ., ';-;
i ) An imvestigation sh:xz*d be made to determine vhether the
'rfe'age travel and living expenses used in this analysis ade-
uately reflect the range of costs and the usual payment a g

procﬂf:res. ’ )

‘w

. The availabiliry, cost, and feasibility-.of courier service
between nearby sites should be investigated to obtain an im- 4
proved estimate of the extent to which clustering of sifes is -
practical and profitable. : % 2 .
¢ " The avaiiable »czpacity of AUTODIN at “each site sbwlé)be ag~ ~ -
: ' sessed to insure that the additicnal demand due to COMISAT i

& R A « '
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canbea%@v.ahlyuet Inpart_cular ﬂemmncapa-

mtyto&a@ﬂccnpubernllmmbelargewxghtow
cct:m::dateti’he,rewloadl
C. Backgrowd and Approach
1. Backgrowd

There are Navy coarses in self-paced instruction format, some

\
'ofaﬁdua.reaxea@pmgrmdmﬁrem@pm%:atwmgﬁsaﬁévail-
ableforoﬁmmmatmtimsaé{aswmmm,smatlakes,s@
giego,&rﬁ@rlaﬁo. In the future, QET intends to expand the QM
Capability by: o

- -
. Seveloping ard programming additicnal courses into O

e Enlarqing the OO computer to accommdate the increased
course and student loads

it is possible that the CMISAT project could play a sigmificant role in
hese f‘.zt:zreplans. The need for an additional training center and the
]

operaticns of the existing training centers might be impacted. ° .
xeof-_nefz\_s mmmimnmlmlmtmofcaﬁm
irclude those attri .lebocﬁaﬂﬁ'cseatmmtabletomm;emte‘
‘traiming. Xaval experience (Reference 1) indicates that utilization of
Qﬂatagraz.ﬂngmyields: i ‘Z

. A reduction-of instructional and support pepsomel

£

i
l’ﬂ-eretooetcfﬁeseraelmémasémdmheﬂe@ast&e
aﬁ;tl@lmmmfcrﬁ:eaﬂsystemaﬂargedmmchﬂe
theseé-c.llprogr&eslmcxxmses -
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.

. An increasge in student end-of-course achlevement levels

. A reduction in student attrition.

~ 1Y

Thése benefits could also be expected,__fron MI at operational Ravy
sites. In addition, COMISAT would allow the student to remain on the
job whil= training, thus resulting in:

® - A saving in travel and living cost
° Training for personnel unable to leave the operational site /

EEEY An increage in the availability of key personnel to handle
contingencies at the sgite

~ e,
The elerments of cost and saving involved in achieving the
above benefits have never been completely defined. Determination of
important cost eleaents'vas a necessary st‘ep in the a"nalysis procedure,
v

»3

. able II-4 cohtains an overview of the'e'legegts of cost and
saving used in this analysis and attributable to the COMISAT systen as
compared with the o ventional/@ﬂ gysten. Certain courses can be eco-_
mozically justified for O development by savings. at training centers.’
The only cost to COMISAT of utilizing these: courses at remote sites is
the cost of the site terminals required. Bavings achieved by offering

these courses thrqugh CDIiISAT incl'ude student travel and living costs

‘and the reduction in terminal cost at training centers. Other courses

could not be economically justified for use only at training centers,
but cozzld be justified by savings aghieved through d.l-ﬂs&'r. Por such
coyrses the costs to COMISAT include not only the site terminal cost
but also the CMI course dévefopﬂ‘nt, coding and maintenance costs, and
computer leasing costs. Also, additional terminals required to teach
‘these courses at the'training center to students who cannot be reachedd
_through COMISAT must®be considered under COMISAT costs. The' savings

L3 ¥ . .
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/
Table 114, Sulnmary of COMISAT Costs and Savings Sements -

hS
—
.

- Courses Justified For | Additional Courses Justified

Training Center Use Only By COMISAT ,
L]
Costsfor - Terminal cost at siths Terminal cost at addi- -
COMISAT . ~ tional sites
Courss development, coding
and maintenance
Computer ks’asing
' Traiting center terminals
Savings due o Travel and fving costs saved “Tume snd kving costs sav-
COMISAT by recening tramning at the Bd by CMI over conven.
- 3 1 base or ship tionsl instruction
. Reduced number of train- Travel and kving' costs saved”
| . | ingcenter terminals by receiving training at the

. operational land base or ship

— #-

T _
credited to COMISAT for these courses consist of the student travel and
living expenses elininated by training at the site, and time and living
savings gained through decredsed student training (tiae.

—

- k]

ye analysis of these cost elements consisted of four steps:

. Determine courses econcmically fea e for QMI at training
centers ' ] S

° Determine economically feasible COMISAT aftes for delivery of

the CMI courses justified for use at training centers

. Using the sites identified in the second step, determine ad-
' ditional OMI courses justified by COMISAT savings\

. Por the complete set of training center-justified and
COMISAT-justified CMI courses, determine the numbsr of
COMISAT sites for @!fc'h;savings are maximized.

. *

7
Bach of these steps are discussed ir detail in the next sectim{,

A
7

@3

o
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/‘4 ’ . 2. The Approach
The Approach .

.- a. Determination of Courses Economically Peasible for CMI
at the Training Centers

(1) The fourses

The\first step taken in amalyzing courses for CMI .

PR

e

development was to obtain data on overall training enrollments and _in-
| dividual course enrollments. The necessary data on annual overall
training loads is summarized in Table II-5 (Reference §)1.

Six distinct training segments ’are identified by
this data. There are three categories of courses offered: i{nitial ' .
skill training, 8kill progression training, and functional t;aining..

Initial skill training consists of Class A courses offered immediately

after recruit training, Skill progression training is made up of more

advanced Class C type courses, offered to sailors who have alreaéy had

some work experience and are preparing themselves for an advanced tat-

ing, Pinally, functional training consists of short duration training

of shipboard' duties given at the ports of fleet concentration such as . ‘
San Diego.

There, are al.so two typeg of students: those on
permanent change' of station (PCS) and those omr temporary duty (7DY).
Those on permanent change of station include recruits going from re- “
7 cruit training to a2 training center and then to fleet or shore sta-

' tions, and sailors going from fleet or é?ore stations to a training
center and then to new duty stations, fespotary duty occurs when the
sailor leaves his station for a short‘ period of time, such as to go to
a trainipg center, and then returns to his permanent station,

* The most li‘kely candidates for COMISAT instruction

are those takimg 'skili progression training. The students in these .
Al L

1

See Appendix C for os }g&mb{t'a./
24 . *

37 B
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. Table 11-5. Nevy FY 78 Training Losds ’ . ;
Category P}ZS TOY Total
Instiat Skill Tramming l
1 Entrants 167,833 ., 6289 164,102 -
{2 Graduates v 166,073 8.214 162,287 N
i 3 Averzge Course Length {days) 42 42 42 , -
4 Loads Average on Bosrd (AOB) | 19152 570 Y122
. S Percentage of Loads!!! . - 7% 2% - 5%
i : -
Skl Progression Trainmg
1 Entrants , " 30,042 32,867 62.909 .
2 Graduates _ | =33 32.330 61,668 !
- 3 Aversge Courss Length (daysi 51 51 51
4 Loads Aversge on Board {ADB} 7274 2.526 8.800 al
- 5 Percentage of Loads!'! 2% g% . 30%
1 ,, Fe.mr::u;mafTrammgx
: Y Entrants 2.226 329,340 351,566
. 2 Graduates 21611 320.618 Y 342,230
‘ 3 Average Course Length (days) . 4 4 4
i 4 Loads Averzge on Board {AOB} 1,224 2.883 4,097
- . 5.Percentage of Loads'!’ 4% 9% 13%
r r -
T
; Gr.and otal , . r‘/
i 1 Entrants 578,577
2 Graduates 565,183
3 Average Course Length (days) - -
4 Loads Average on Board (AOB) - B619
5 Percentage of Losds!V : 100@ ]

‘!U_Pumu#ﬁbm'mofwwmﬂmmmﬂg - _
{2) A 2% error dut 10 toundot! 1 found if the individusl numbers ars sdded -

}
L ]

* >

. groups are productively employed before their trfzning and could con-

tinve to carry out their duties, although at a reduced level, if they
were'f receive training on board ship or at a land basel The group
takind initial skil) training on TDY was not included in the analysis

L3 Y R
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evén though it might actually benefit from COMISAT, because it is rela- \
tively small and data on initjal skill courses are not readily avail- ‘
able for use in this analysis, Initial skill students on PCS are not
. likely candidates for (MI because their lack of skills makes thea of |
™~— little use while training at the site. 1In this regard, operational A §
comnanders have been found‘io oppose the idea of placing untrained men
at their sites or on_bo#rd their ships. Pinally, functional training
segments are not considered in the gtudy since this instruction is pri-
marily port-side team training and is egsentially delivered to the
remote site already. BHence, in this, analysis, the only students con-
sidered as candidates for COMISAT are those in the skill progression
- groups, _ X )
HBaving i{dentified the candidate training segaént,’
the next step is to obtain data on course enrollments. The only ob~
tainable data on individual enrollments for skill progression courses
- are the title, number of graduates, and course length for each ofthe ‘
ten highest volume skill progresaion courses (Reference §), Average
attendance and student man-days have to be estimated.l The derived
entollment information for these 10 courses is given in Table II-6.

Enrollrent data for additio%al courses are gener-
ated by fitting a curve through*the known popu}atioﬁs for the 10 high-

est volume courses and extgapolating.z

1]

A With all data on enrollment and course length com— -
plete, the courses eligible for conversion to CMI are identified by

. 4

calculating and comparing costs and savings to -determine those which

b

1

See Appendix D, .
%5ee Appendix D. ‘ ~
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Table II-6. Ten Specisiized Skil Courses Producing Most Gradustes

Tithe umoer <| - Avwage | (ST Stident
: of Grads Attendancs Days) Man-Days
1 Instructor Basic . . 3,110 3,141 24 75.384
2 Career Information Counssior ™~ 1323 1,338 % 34,736
3 *Nuctear Propulsion P!fnt Operator Mechanicat 1,!;14 - — ¢ 182 -
4 Sonar Electronics Intermadiate . 980 870 ‘ 117 113}490
5 Aw Condinoning and Refrigeration 611 617 53 32,701
6 *Nuciear Propulsion Plamt Operator Electrical 608 | —— 182 e
7 internationat Morse Code 588 582 82 48 548
8 “Nuciear Propulsion Plant Operator Reactor Control 512 ———— 182 et
9 Marne Gas Turbine Basic ’ 401 405 40 16,200
10 Surface Expiosive Ordnance Disposal Refresher 450 404 28 11,312 .
Total (10 Courses) . 9,685 ) ..
Ttat (7 Courses) 1 730 332,387

“Not mirtabse for CMI formst

\

The following two sections describe the proce-.

-

have a net savings.l

dures and assumptions.

- v
s

. (2) C}LCosts at the Training Centers
The ts associated with the transfer of tradi-
tiona} courses to CMI for training center use include development and

coding, course maintenance, computer leasing.' and terminal purchase and
maintenance. Before a course can be nade available on CHMI, it must be
loped into the proper CMI format a.n-d ooded for the CMI co:puter.
Asstaing the materials ar“e ess - than 10 percent audioc visua.l, the de-
'v,elopnent’cost. iz estinmated to be $2,930 per#ouz of instruction

lSeeAppendixB. : - ) “~ - - “

bt
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(Refer'eace 5; The cost of codix)g i8 between 3200 and $300 per in- =
struction hour, iv.i a mean coding cost of $250 per hour is used in the
calcu¥®Eidns., The estimated total: development and codmg. cost per hous
& $3,180. chéver, since CNET is planning to redevelop courses for
some 70 to 80,ratings in the next 4 to 7 years, those courses would
cost é) 130 per hour even if they are not developed for MI. This re- -

sults m an 4noremental cost_per hour of training fét developing a o
course of: ) - . > ~—
/

SR

-

. . . y )
$3,180 - $1,130 = $2,050, ] { r .

It was assumed thaj by expending five percent of the incremental de-
velopment and coding costs ($2,050 per hour of training) each year, the
CMI program can be adequately maigtained for 12 years (Reference 6).
Por an average cpurse of 255 hours, annuval course maintenance is‘

]

) (255)(52,050)}.05‘) = $26,137.

The computer laasing costs have two aspects

(Reference 7): expansion ?f the computet main frame, and expansion of'
the numbetr of peripherals, par/ticularly the disk packs. The current . '
‘main frame accommpodates 6 average on board (AOB). The Planned ex- 7
pansion to a Model 60 co .uter‘ will have a maximum capacity of 16,080",’/“\ '
AbB %tudepts. It is assumed that this ?xp‘ansion would accommodate the -
additional skill ‘progréssivon courses. If the assumption is not true,
the compu®: could be expanded to.a Model 80, at additional cost, With
tfx’e currgnt mix of courses on the comptiﬁ.t, one disk pack would be re-
quired for each additional 1,000 AOB studehts, .assuming an average of‘v -

one student response per bour. This would cost $800 per month. How-

ever, if the volume of students per course decreased, as it would if v

many additional courses were added, the requit‘enent right be more than

éone disk pack per 1,000. qtudents. Por purposes of this analysis, it is
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Ajssmed ‘that an, additional 1.5 disk packs would be reqiffred for each -
{,000 students, Note that the final results have low sensitivity to
the required number of disk packs so that the relatively arbitrary na-
ture of the figure used is of little consequence. Thus, the annuidl ¥§\ |
cost of disk packs for each EI.,'OOO ACB gtudents is approximately

' - . -

. (5800) (12) (1,5) = $14,400. -
Since the computer mainframe will be exp’anded whether or not it is used
for 41, no computer expansion costs are incurred By development of

courses into (MI. “herefore, the only computer cost involved is the

# lg,asing cost of the disk packs, . o v
) - ' . - e g ,
- B .7 The purchase of terminals { aper than leasing, .
L"’f based on the data in Table 1I=7. The purchase pr for the terminal
" cluster is $14,250 and the annual maintenance is $1,764. The present
., value of the maintenance over eight years 1is-$9,873 '

» » .
' - ' One cluster is usually required for each 60 stu-

- / dents, and it is a'ssumed that clusters ¢ould be shared. Therefore a

proportional cluster cost is agsigned to ‘¢ach course on the basis of

the ACB student load, A coursk with 30 students would be charged half

the cost of the cluster under those circumstances. : .

(3) OMI Savings at the Training Center
. | The savings achievable by implementing QMI courses

at a training center accrue for the most part from rediced student pay
arnd living costs &de to deerea;d tréining time. There are other - -
i sources of savig, such as reduced instructor time, but those are not
considered significant enough to’ justify the additional effort required
to 'Lmiude thea in the analysts. Bence the savings identified here are

conservative estimates, . : -

- *
¢ .
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Table II-7. Naval Training Center CMI Cluster Equipment and Associated Costs

/

Item

- Purchass Option

Investment’

A}
Maintenance

L;amaopﬁoh
{per month)

1. OPSCAN 17 (Basic Terminall
Maintenance

$ 8,988

$261
o

$ 63/mo.

652 27
5/mo. 5

132
68

1. OPSCAN Automatic Feed
Maintenance

1 - Terminet 1200

Maintenance 63/mo.

[

1. GDC 202-9D Modem 400 ‘ ‘13
% Maintenance . 5/mo. 5
= ‘
Totals $14250 ~ $147/mo $580/mo.

L

Presearch Corporation's analysis of eight courses
that underwent Instructional d}stem Developsent (ISD) type developeept
shows an average saving of 20 percent of student man-hdurs of atten-
dance time, as compared with the time-required using traditional in-
structio?/fieference 4). This planning f*ctor is used throughout the
analysis, and the sensitivity of the results to the parameter is tested
as described in Section B. Using the 20 percent student time saving
factor, the man-hour savings for each course are convertei into equjva-
lent student salary savings.1 ) £ 4
_ While attendin; a training center course a student
is provided food at the same cost to the Navy as at his operational
gite. However, he or she is also given $2 50 per day in cash to cover

rmiscellaneous, out-of-pocket living expenses. Due to the reduced

¥

1See Appendix B,
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Table 11-8. Anmslysis of High Volure Skill Progression Courses
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training center. Such elements do not aid in differentiating between

1
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.0

training time, 20 percent of these living expenses are saved for each

* =

course, ' -

v . .
- -

The total costs and savings computed in this manne?
are discounted over aight years, Since t}?e development and coding in-
vestment produces a course with a lifetime of twel-;e years, the dis-
counted residual wvaloe of deve‘-.c’sent and coaing {s treated as & credit
t0 ODMISAT. Therefore the résulting present valoes consisténtly repre—

1

sent ah eight vaar progra=z. As Table II-8 indicates, this technigue

tdent:f:e5 the top 17 courses as feasidle, for (MI developzent. EBOw-

ever, three of the first ten courses are nuclear %raining, and it is
assmed that these would not be operationally practical for O¥I. This
Sane’ ’p‘.a.m':".—fg factor {8 appliled to courses 11 throuwgh 17; so0, on the
average, only 70 percent of thése courses are considered to have po.e'%-
tal for OM: f‘eve opent and only 70 pe:*en‘. of these net savings are
credived to CMI. The analysis of the sensitivity of the results to the

valoe of tnis parameter is discussed in Sec’ion B,

- -

I

b. Determinavion of Peasible COMISAT Sites -

Inplementation of OMI at the training centers results in
net savings., COMISAT provides an opportunity for additional savings by
delivering the courses to operational iand bases and ships, and elimi-
nating travel and living expenses of the 3tuden..s Certain costs -and
savings occur to the same degree through both COHMISAT and CHI at f:?ze

the two alternatives and were not explicitly calculated in this analy-
sis. Hence, (the cost elessnts discussed below consist entirely of dif-
ferentiating costs and savings. P .

See Appendix A for a descriptiqn of residual value and the method of
computing its present valoe,

33
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(1) | Costs.to comIsAT ) ) ’ .

" The costs to COMISAT consist of the purchase or
leasing price of the terminals, the cost of annual maintenance, and the
cost of software changes to the oI co'epute?, required to interface with
AUTODIN. The required equipmant and its costs can be found in Teble
12+5 (Refererce 87, Bach terminma® vag assumed to have 3 lifetime of

-

dppproxirately eight years. Since leasing over this period ks much
Bore expensive than purchase, only the purchase option {s considered in
this analysis. Quantity discounts are svailable as found in Table

-4

1-:0 Reference B). The maintenance cos:s in Table 11-7 are fo.': sites
in the continental Cnited States (CF:é:IS; 50 miles or less froe an
Opgcar service location. Other CONUS sites may be maintained either by
Op-s:a. T by sp&c-a--g trained Rava:»e:ec;rsnﬁc techripians (B7's).
O?e.'seaa ard ghyp sites must be gerviced by ET's.-

¢

4G COMISATT, Termena’ Equpment and Gost

*
[

T H
’ Purchese Option Lease Option
hem = (per monthy
Investment | Maintenance
Ca, OPSCAN 17 -Basr Termny ¥ $ 8.9 $33 ’
Maerancs of cne ‘ 3 152
| 1.0PSCAN Autormste Feed ; 62 a7
§ Manternzrce : 5 5 1
; . :
; 1. Devee 273 . . 1eZ 74
i -
1. LRC Cha-acte 180
Wantenance of tota STUDMERE 6 - - 5
Tow $11.450 <« ¢80 mo. 550 mo
Spares? . $ 6,529
" Rocesc for comprtiiey wie AyTODEN ' 2

Mw!ﬁﬂlmmmeﬂsﬁ& anm‘sﬁmﬁammm
WA 3 TN & brsarad by heavy perscere

47
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-

Tabde l1-10 OPSCAN Discountstrom GSA
Schedube
; Units . Psrcent Discount '
E 18t g ’ 0
. 2w 30t 5 , ‘
I 3181. 60t 10 i |
T} eis goth 15, | ,
1 9ist-120th 20 : ’
 121st- 1502 7. i
© 15151 180th 0 ‘ -
181s1-210th k]
LGthonug &0

The cost of service b; Opscan personnel for sites

greater than 30 ajles from the service center (Reference 7 consists of:
g c
. - - . F7 % .

. . Travel costs of 18¢ per mile ) y
. Labor cost of $30 per hour, including travel time - - .

. An approximate annual parts cost of $600 obtained froe )
Opscan's price for a service warranty -

Labor cost was calculated assuming a mean time to

repair of 2.5 hours per breakdown. \

\ Service by an BT involves the following costs: .
‘ . An approximate labor cost of $75 per breakdown, assuming the
~ - same total Opscan labor cost per breakdown as for Opecan
- gaintenance personnel .~

° An approximate annual parts costs of $400 per yiear based on
the price of a service warranty with a 30 percent return on
v investment removed

. . A spare parts inventory which can be purchased at an
undiscounted base price of §6,529 .

L4
. s

o o ' 35 a

o . , . 48
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: . o @
The Opscan maintenance cost on a time and materials )
basis is less than the cost of the Havy maintaining the equipment fg-

self for CONUS sites less than 90 miles froe an Opscan service |

center.l pive pategories of sites, each with different Baintenance
costs, are derived in the anzlysis. . These categories and their eight

year discounted rmaintenance Costs, ,assuming three breakdowns per year,
can. be found :n Table II-11. . -

-

«f

D

¢

—_— ¢ -

'3 [y
»

Table 11 11 S.te Categores and Present Valye Mantenance Costs for the Low
Maintenance Case '

+
AY ¥
N N
v
8

< (\01’ %
S . %
20 S 2%,
N 2% % A
Ay 2, Y \ > -
. Y o} % -\ o
¥ Cont \ %3 Pl %’ Q,b
Eiements %A ‘% o%
{m 8 year \ <$ < -
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(2) COMISAT Savings
The COMISAT savings which were considered in this

analys:s consist of student travel costs to and from the training cen-

ters, student 1living costs $hile training at the training®centers, and =
training center terminals which.would no longer be required. Travel

. cost is assessec differently for PCS students then for TDY students.
The travel cost for a student attending training on TDY includes round

s e

1 See A@ndix P,
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trip travel from site to training center andE:als required during tra-
vel time, One-way travel expenses from site training center, plus
reals during travel time, are required for a student attending training
on PCS, Also, when a student on PCS travels o atténd a course of un-

der 140 days duration, he is permitted transfer of household effects at

2 cost of $291. This amount increases if the time is greater than 140 -

davs,

) Practically all travel ot is a function of
distance between the original station and the tr3ining center loca-
ticn, - Since the exact mileage distribution i{s_difficult to obtain,‘
BUPERS uses an average distance of 1,500 miles for planning purposes.
This factor is used here. .Thé mileage Sata is combined with the cur-
rent’ schedale of airline tariffs; obtained from the Civii Aeronautics
Board CAB).! Thus the one-way cost of a 1,500 mile trip, including
tax, is $137. The total travel expense which sould be saved if the en-
tire student population could be trained at remote sites is $3,374,054

per year, _a —

If COMISAT is employed, there is also a saving of
$2.50 per calendar day of training for_increzental living expenses
which would not have to he spent at a training-center, <fThus the incre-

nmental l{ving cost saved for the entire student popualation is $862,820
per year, } : '

s

-

B , " _  The total gross travel and-living savinés per year
(TGS) for training at remote sites, as compared with CMI training at("

the training center, are , ) .

e < -

TGS = $4,236,974 ~

§§ee Appendix G.

N
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or a present value over eight years of

TGSW = $23,714,343.

’

“The number of training center teraiﬁals needed
would be reduced if somé students were trained at their work site. One
training ceriter terminal is required for every 60 AOB students. Eence,
there is a saving ©f ome training center terminal for each 60 AOB stu-
dents reached through COMISAT. - A purchase pfice of §14,250 and a main-
tenance cost 2% 5147 per month would be saved by elisinatiqg a training
center terminal, as found in Table II-7. As indicated earlier, the

purchase o@ticn {s the least expensive and is used to estimate the

savings. - : L%

H

The COMISAT coaés and savings for each category are
utilized to determine a break-even site population.' The distribu-
tion of stuudents over Kavy sites cannot be obtayned; hence, it is .,
assaved to be ideﬁtical to the enlisted man dié{ribution (Reference
7). A comparison of the break-even population for a category amd each
site population in tha; category determine which sites could be cost
effectively, developed for COMISAT, Sites with populations greater than

the break-even value qualify,

-
L4

c. Determination bf Courses Justified by COMISAT Savings
The next step is to derive an estimate of the number of

feagsivle courses, assuming the number of sites remains fixed at the
level determined previously, To this end, the costs and savings due to
COMISAT are reexamined.

e
See Appendix E,
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Since only the feasible courses from the first 17

courses can be economically developed for Q-!I"independe’ntly of causm,

+ the developnent and coding, course maintenance, computer leasing costs

"and the student time and Living savings for these courses-are not at-
tributed to COMISAT. However, the development of any courses beyond .o
the I‘th uould not be feasible without COMISAT, for these courses are
j’usti,fxed only by savings achieved at remote sites. Por this reason,
the development, coding, course maintenance, ccaputer leasing costsf. - L
and student tme and living savings due to the use of CMINfor the 18th

and higher courses must be attributed to COMISAT. — )

-

- One analytical concern should be note-d for cons{{iering
costs and savings assoczated with the 18th - Hth course/s/ As before,
all cost elements are congidered over an eight year period. It iz also
important to note thatf the annualized values not only represent costs
and savi for the first eight years, ‘but also apply to a program con-

L
tinuing beyond eight years. '

. ™ L4

Once a course is formatted for CMI at remote sites, it .
will also be used in this form at the training center to tram student® .
whoge basge {s not outfitted with a terminal. .Hence, COMISAT aust be

charged for—‘tbe additional training center ’taminals required to teach

the course. The total cost to COMISAT is the sua of the developaent

and coding, course maintenance, cc:puter 1e@e‘rég, training center ter-
minal, and COMISAT terminal costs, ag summarized in Table 1I-4. The

savings credifed to COMISAT include the travel- and Ii,vin-g costs for all
courses, student time and incremental living savings for courses justi- T~
fied only by remote site 8avings, and t:aining <enter terminal savings

for the first 17 couzs7é‘~ ’ ¢

-
3

-

The net COMISAT cost expression which includes all of
the above mentioned costs and savings is:
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Ret COMISAT cost = Develomment and coding
Course intenance

>

. + Computer leasing for ctourses
+ Training center terminals ) justified by
) + COMISAT terminals COMISAT savings
N - Travel and living ‘
- Student time
- Incremental living :
+ COMISAT terminal } for courses jus-
. = Travel and living tified by train-
- Training center terminals ing center savings '

This expression can be rewritten 20 that the only unknown factor is the
number of courses which should be developed. Maximizing the net cost
expression yields the optimum number Of. courses for CMI develoment.l
4. Determination of Additional COMISAT Sitks
With the number of courses fixed at this new level, the

feasihle sites are again identified using a break-even population as.

previously described, The iteration be')tween courses and sites is cc;n--

tinued until the net savings changes by less than 5 percent from one
_cycle to the next. The results obtagsed by this procedure are dis-

cussed in Sectlon B, . 4

'd

-

-]
D. Conclusion(

’ The analysis described here provides a necessary first assessment
of the ecormics‘of the COMISAT concept. The methodology developed for t
the analysis can be used as the basis for more detailed analysis _in the

: future as the COMISAT concept and its potentiaz——&ppl,d.cations \becoae
. hetter defined. A major step in that definition is confirmation of the
" °  operational feasibility of the concept by demonstration. Most impor-
tant is the potential not onily for savings in Havy training, but
throughout the l'>epartnent of Defense,

~

- 1 See Appendix E, 2 ' ’

e 40 <
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: ) Chapter III - ' . -
) N RESEARCE DESIGN
— } 4 .
A. Introduction ! Y- ‘ .

As indicated- earlier, the COMISAT project has eight objectives:

e To determine whether OMI delivered to remote sites produces

the same learning effectiveness as CMI does in the leazning
center envirorment ‘ .

¢  To Jetermine whether the aéti_tuées of students, trainers, and . -
key remote site personnel are suppwctive of CMI delivered to

* te sites -
B . . ra 14 \
® T4 determine whether CMI delivered to remote sitet is as
. economical as CMI in the learning center environment ’

," ®  To determine ‘the personnel requirements -~
) Tq determine the personnel training requirements

'n[ N .
° > determine the organization and Banagement structure re-
guirements ’

e - To dete;aine’ e remote site space requirements and opera-
tional procedures for effective use of a CMI training support
. system . -
- ® To determine the equipment, aafntenance, spare parts and
r. ) logistics requirements -*

fe. 3

4 e

Alchieving the first two objectives, concerned with learning effective-

ness and the attitudes of students and key p¥rsonnel, 'requires the use

= of statiét«.{ca_l methods, ?ortbe remaining six objectives, the thfor-
' mation and data gathered during the demonstration will be analyzed on




~
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case study hasis. “The_data related to the economic analysis, for ‘ex-
ample, will be used to check the assumptions made in the preceding

chapter on the cost effectiveness of an operational COMISAT systen.
The information and data related to. personnel, management, procedures,
and logzstics will represent only one of nany situations to be found at

Navy land bases and on ships. However, they can be uged to infer
operational requirements. ‘ ’

-

G -

- -

- , B V>
The following two sections present descriptions of the statistical
.methods to be used for asse learning effectiveness and attitudes.
Succeeding sections addre a gathering and analysis to be used.

for each of ghe six remaining objectiveéj : e

-

' . 7 h
b S .

B. Statistical Design of the A;-

ssment: of Learning-Bffect{veness
1. Genéral Statement o L =

- The general approaciP®®r this ob;ective is an experjmental/ ' -

control group design Where the iggzging effectiveﬁ'ss for-a CMI program

in an operational training environment will be systematically compared .
to learning eff °8 in the training’ éenter environment, The

basic measure of effectiveness will be the time required to complet

. the QMI cours®. This measure is used because perfect'scores are

quired to pass from one aodule to another and complete the courSe.

Differences in learning are reflected only by the difference in the

-
time it takws students to finish. ) L ,
) . - -
3 » )
A second concern with regard to learning effectiveness isg :

whether or not students taking the CMI course at the operational gite
learn more about electricity and‘electronics than students taking the
, . 3
existing BE/E correspondence course. To find out, volunteers from the
Al -

outlying Stockton sites will -be given the corréspondence course. A o
' special exam yill then be prepatyﬁ by PRC %0 test the basic kpowledge

" of electricity and electronics of the students completing the CMI .

-
P
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SRS N
R course and those.completing the correspohdenceé course. As a check on
the validity of. the special exam, it will also be given to B4 to E6 RMs
with no formal traigypg If the tess is’ conceptually valid, both the -
M1 and correspondénce groups should score highar than those With no .

2 » -

formal t:aining ¢ - -

]
)
» H

An ideal experimental design addressing these issues would -
..tandomly assign subjects to the expetiaentai and %ont rol groups from,
respectively, persdénnels performing operationall duties at Stockton and
utrainees at a ttaining center. T§i§_§s not possible at the operational

- -

? .Site because: o ,_/ * . :
o . The program has to be voluntary - -,
> ’ . .
. : . Only RMs are avaflable to participate .
- " -
: . e The humber of volinteers is small 8o «&hat all have to be in-
cluded in the experiment to =ee§ paraaettic atatistical ,
assumptions N / !

® AN B 3
" The fact that’the’ experimental groyp will coltsist of volunteer enlisted
RMs ranging from the B4 to E$ paygrades complicates the problem of se~
.o lecting a control group. ,éince RMs are not required.to take-the BE/R
course, none, or at nogt pbne or two, can be expected to be taking it at

the time of the demonstration. Pew are eveniéxpected to be found in
historiral records of the BZ/B cou 8e. Therefore, tt is necessary to

N select a basis for comparison othet than.the same rating. , .
, & . «\\
. ‘ég?i“ ’ It was decided that the basis for obt;inﬁhg comparable con- )

-

trol groups would have fo be the paygrade level rath%fx;g-/zhe RM rat-
ing. Here it was reasoned that the next best thing to having a control )

group. of théigaae rating would be to hav control group sist of 3
. pe;sonnel with rouwghly equivalent experience. The basis fof tHis se- -
o lection is that motivation and ability are highly correiated with ex- ; -
/ perience. This st‘ll does not pernit usingxg:rrent trainees at

@ VA S T
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* £

i‘#m s;hoolhodse, because BE/E is an A-School coutsé with few traineeéV
7 _ of the higher paygrade levels. However, there are expected to be

: enough historicdl records of trainees at the B4 to Bs‘level to obtain a
- control grouﬁl

-

The“é:periaental design for assessing learning effectiveness
will therefore compare the time to céaplete the CMI course by RMs at ]
Stockton to the performance of trainees with similar paygrades in ;ﬁ;
historical records of the CMI course at'a training center. 1In adaF?
-tion, the performance of OMI graduates from Stockton a general e)ec-

p tricity and electronics exam will be compared t eijforﬁance of
‘ Stockton personnel who complete the correspondef® course. The design

is shown 1in Pigure III-1.

. ‘ 2, Research Hypotheses ~

Pron the first objective it is hypothesized that:

The total training hours required for‘experﬁmenti;,subjects
) to complete the BE/BE (MI course requirements will be less
~ than or equal to the training hours required for training

centar subjects to complete BE/E course requirements,

-

Statistically it is necefsary to test this hypbthesis py

first 9e§etmining if the following null hypothesis, By, can be

rejected and one of the alternatives, By or H,, acceptedt

F

o
s
| 9

i
'

o

iy
Ly
Vv
(8}

.y

tye

<

where’: # the mean time to completion of the experimental group and Z
is the mean time to completion of the control group. If ap igs re-
5ected, then. the value of the means will determine’if By or B, is

-

M . 4

@
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to be accepted. Should B, not be rejected, the probability of By
being false will be deterained.

*

It is also hypothesized that:

The CMI BE/E training group will perform better on a special
electricity and electronics examination than will the corres-
pondence training group.

Stated symbolically:

EO H a =
El : a > > .

-

The null hypdthesis, B,, assumes no effect; due to dif-
-ferences in training methods, and the altermative hypothesis, El'
predicts that the score, z, of the CMI BE/B group will be higher on a
special electricity and electronics exam than the scores, I , of the
correspondence group. i -

' As a check on the validity of the special exam, the scores of
the OMI and correspondence groups will be compared to those of a group
of E4 to BE6 RMs with no formal BE/E training. Pormally stated, it is
hypothesized that: ' ’

Both the O4I and correspondefice course graddates will achieve

higher scores on the special electricity and electronics exanm
than the personnel with no formal BE/E training.

-

The symbolic representation is:

W~ z
o <
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- The null hypothesis assumes that neither of the two training
programs has an effect., The alternative hypotheses Bl and B,
predict that the scores z ard Z of the CMI and correspondence groups
will be greater than the scores - of tne group with no formal train-
ing., 1f H, or 32 18 not confirmed, further study would be required
0o d»te*aiwe 1f no learning occurred due to OMI or correspowdence, or
{f the exan itself was poorly designed,

%
3, Definit-ion of Research Variables Y
The independent variables are the location of the training
ard the method of :raxnmg. The location of training is the more
i=portant concern, since det erzining the differences in learning
effectivenass, if any, between the OMI course at ;be remote site ard at

2 training center is the major objective of the O‘:écSA? proiect, The
methods of training Investigated 1in this project are the (I and cor-

4
ence <ourses,

2

The dependent variab’e for determining thé effect of location
perforzance is tha total amount of time requir
on on Modules 1-14 of the BE/E course. This includes all of tne
stidents' time spenit studving, doing lab—orato‘ry sxperizents, and taking
performance and knowledge tests for each module, The variable {s ex-
pressed :n total hours spent for the courses

The dependent variable for ‘determining the difference in ef-
fectiveness between M1 and the corresporﬁence'csvrse training methods
is the score on a specially desigred test which measures knowledge of
electricity and electromics materials coffitained in both the (1 BE/2

courge ,lP.eference. 10), and the correspondence courze =anusl, Chapters

1-15 (Reference 11}, The test will draw froe= material comacn to both
the mI\and corresgondence materials,

: - 60
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The covariate or intervening variables are used to adjust the .

values Of the dependent variables to account for initial differences
bebween the people whose performance is being measured. Por exmaple,

the QI stadents at Stockton might have consistently different Bagic
Test Battery (BTB) scores than the training center control group. The
BTB 15 given to each enlistee, and ;g a standard Wavy aptitude measure
used 1n part in assigning enlistees to ratings., If the BTBs are dif-
ferent, then a difference in OMI perforrance can be expected.

covar.ance analys.s statistically ‘matches ézoups 80 that the differ- )

ences due to locat:on of the training can be assessed.

The BTB scores wirl be used as the covariate in comparing

p-e

earning effect:iveness av the site to thas at the training center. The
cores have been shoWwn t0 be negatively correlated with the measure of

perforzance in the course; :.e., peop.e with higher BTB scores take

n

Less tife to complete-~the course. Becanse of significant eorrelatioss,
BT3B scores are presently used as,the basis for predicting the comple-
tion time for each CHMI student. The predictions are us56d Ly the LS in

POnlior.Lag student progress,

2oth BTB and diagnostic reading scores wilil be used as covar-
iates in comparing student performance on CMI to correspondence student
perfcrzance. Again, previous evidence shows a correlation Fetween “his

abil:ity and soccess in training. This correlation was par€icularly

Y

4. Statistical models . ¢

One-way analysis of covariance statistics will be used to .

test these hypotheses. Symbolically, the model is as follows:

Y;j - “‘$ 7i+8{xij"§--) +Cij

-
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-
where Y{y = the jth observation on the dependent measure, e.g.,
.total time to complete BE/E -course, under the 1t5\~reatv
went, e.9., experimental or control site;
x13 = the covar:ate variable(s), e.g., Basic Test Batterj

X.. = the mean of x1

m

L2

" . score, corresponding to yi_
4

scores;
= the Overal.l mean;
= the effect of the .th treatrment:

* a linear regression coefficient showing dependency of

11018 € | are mormal and independently distributed,

8 =5 and tne reliat ionship between y . and x.. 15 -
_inear : . 3 i

Regression coefficients for treatments are identical
to

fects s

*3
m
o
]
1]
]
r
»
L]

zer

(o]

The covariate 18 not affected by the treatment

1
8l
L2}
+
e
]
b
0
[
(8]
&
&
&
"
14
(%]
*
1
L]
]
D

°  ssg/ a(n-1) - 1 '
~
y £~
55, = error sum Of squares;
88'p = reduced sum of squares for error; ’

-

(Ss'g - 58p) = the reduction in su=ms of squares in order
to test the hypothesis of no treatment

effects; .
2 = the number of treatment (experimental) groups;
n = the nu=be%f8£ subjects per group.

' 49
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The rull hypothesis will be rejected if. Po>Pa .
The alpha tevel or level of confidence for statistical ‘tests is set at
p < .0S. ' J

It should be noted that for the second hypothesis, i/,e., de~
terasining the effects of OMI and correspondence training metbpds oh
learning electricity and electronics material, it may not be possible
to ase the covariance analysis because of the small number of partici-
parts anticipated in the correspondence course. ‘Should the aa:pf; slize
Y1 below 20, it may be necessary to use an equivalent nonparaseé:ic

statistic., The appropriate model for this situation is the Kruskal~

Wallis ore-way analysis of variance by ranks statistic. Stated ’
sy=holically: L
~—
/k R.xz PR . «
- 4 P
- - - e - 3 N - - £
WiY -~ D‘
i = : -
where * = nourber of zamples
N, = number of cases in jth sazple - .
K = E L the mmber of cases in all samples coabined
n} )
R} = sa» of ranks in jth sarple (column) . .
The B statistic is used to test the hypothesis and, with a sarmple .

greater than five, is distributed approximately as chi sguare with

5. Data Collection, Organization and Analysis ' .
. .
a. Input

At the conclusion of the demonstration all data will be

2

transferred from data tally sheets to punched cards for the analysis.
Appendix H contains a sanffle data tally sheet and shows the data format

for the punched cards.
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The BTB data will be recorded on data tally sheets by v
PRC staff with the assistance of the BSO during the week of September

12, The reading ability scores will be recorded on tally\sheets by

October 21. The last data input will be the CMI course performance,
correspondence course performance, and performance on the electricity -
and electronics special exam. These will have been collected by March

10, 1978, -

.

© An added requirement for the Rruskal-wallis aﬁalysis is
that the Jdata must.be arranged as n cases of two variables, where n is
the namber of subjects, One variable 13 the test score; the other is.
an :identifier which ‘indica_tes whether the subject is in the ‘O{I,\:;‘
correspordence, or no-formal-training group. The input format for SN A

these data is also shown in the sample punched card in Appendix B,

<

_ b, Computational Steps
‘ The computational steps for the covariance analysis are

gaite lengthy. The reader can find a discussion of the procedures for
one-way analysis of covariance in Reference 12. Por the Kruskal-ﬁallis’
analysis computation the procedure is far less complicated. The reader
is again referred to Reference 12 for the specific computational

procedurss,

- - - -

. ) c. Output and Interpretation of Results et —

The computer output for the covartance analysis imncludes

.

a nurber of important items. These are:

* Regression coefficients, their standard errors and t vilues

. e Group means, adjusted group means, and standard errors of ad-
justed group means

. -

. . Analysis of variance table with P test for equality of adjus-
A4 ted group means, zero slope, equality of slope, and the tail .
: area probability
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Pair wise t test for adjusted group means and t test for con-
trasts of adjusted group means

Regression coefficients for each covariate in each group

Proper interpretation of’%hese results requires that a

sequence of gteps be followed:

The regression coefficients should be the same for treatments
in each of the (I, cerrespondence, and, where appropriate,
no-formal-training groups. If they are not, the relationship
between the selegted covariate and the dependent variable is
different for each group being measured, Another covariate
would have to be found which does not have a different rela-
tionship for each group, data obtained for the new covariate,
and the analysis repeated until a satisfactory covariate is
identified, . -

The P test of the equality of slopes should be checked to
confirm that the regression lises for the three groups have
+he-same slope. If the B X are significantly different,
tha covariance analysis is not appropriate and analysis of
variance would be substituted.

Por the first hypothesis concerning course performance the P
test for the eguality cf adiusted group mean is thé most im-
portant result from the output. Provided the previous as-
sumptions have been met, a significant P ratio will indicate
that ¢ two training environments produced course perfor-
mance resalts that were significantly different from each
other. The more effective training environment will have a
lower adjusted group mean indicating less time required to
reach criterion. "

If covariance is used to determine the effects of different
training methods, then a significant P ratio would require
checking ¢t ratios since there would be three, rather than
two, groups involved. Clecking the t ratios becomes neces-
sary in this case because a significant P ratio does not in-
dicate which group mreans are gignificantly different from
each othér, it only indicates that there is a difference.
The t test will show the ordering of the three training
methods in terms of test performance and the level of signif-
icance. The level of significance of the difference in per-
formance between the CMI and correspondence dgroups should
alsc be assessed by conducting an P test of these £wo groups
without considering the control group. ~

-
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~. : The output for the Kruskal-wallis test statistic is less

complicated and include?the items listed b’elow:

‘ ) Test s:atistig B

'] Level of significancg or probability of occurrence

P

Samples of tée printout for'each'of thege analyses are
provided in Referen?e 12.. | - e
* If the Kruskal-Wallis analysis is used for the second
hypothesis test of the relative effectiveness of training methods, the
B statistic is interpreted in the same manper as the P statistic but by
- using the chi square distribution rather than'the P dis®riBution. A
szgnlficant B will be interpreted as confirmation of the alternative
hypothegis, i.e., that CMI ig better than correspondence or no formal
training, if the group mean differences are in the predicted direc—
tion. A significant B test with the 'no formal training' group in the
. analysis would lead to a recoemendation that additional analysis be
confucted without the control grcup. This analysis would provide a di-
rect assessment rg}ative to a treatment effect due to CMI training ver-
sus correspond7nce training.

c. Definitions and Procedures for the Attitude Objective
p 1.  General Statement of the Research Model
Por this objective attitude measures will be compared between
operational gite gtudents and a coeparable group of individuals taking

2 CMI course at training center facilities. A comparison of attitudes
will also be made between the LS at the site and LSg at the training
centers. A third concern is to assess the attitudes of key stockton

operational personnofl towards CMI.

Semantic diXferential scales have been designed to measure
attitudes\toward 2 nimber of (MI dimensions. These include CMI asg a

@ 53
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concept,,course/_l;_at'erial, the LS as viewed‘by the students, the gtu- °
dents as viewed by the LS, testing procedures, and test feedback in
terms of content and response time. A pretest-posttest approagﬁ will
be followed in collecting the data.

Statxstxcal nethods can be used in comparing experinental and,
control student groups. Por the LS and key personnel at Stockton, how-
ever, comparative analysis of attitud®sswill not be possible. In the
case of the LS, i; will be possible to test several LSs at the training
center. This information can only be used as a guide in searchin%r
conditions at Stockton that strongly affect the LS's attitudes towards
the delivery of QMI at a remote site. Ko ccmparison will be pSBsible
for the attitudes of key Stockton personnel, However, the attitude

test results will be useful in determining £he conditions most affect-
ing their attitudes. ;

The followjng subsections describe the analysis of student . '
b attitude data. The final subsection briefly discusses criteria for as-
Bessing LS and key personnel attitudes.

w

a.., Demonstration Groups . .
" ‘The experiaental student group for the at tude, study
will be the CMI students at Stockton. Since the control group for the
learning effectiveness analysis is drawn from historical records, it
cannot be used in the attitude study. A separate control group is
needed,
. The objective is to determine attitu&es’ toward CMI as a
‘ delivery system rather than the specific course. 'I.'herefore, although N e
it is possible to find subjects in any CMI course at any’ training cen-
ter, the important factor is that they be sigilar to the expe-riaental
subjects with respect to length ané level of service experience, That
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is best represented by pay grade. The reasoning behind this choice is .

r
1

that people with the same length of service.experience would be more
likely to BRave similar motivation and reactions to learnin® conditions.
' L

In order to adjust for dlfferences not eliminated by the .
use of equivalent pay grade§ in the control group, covariance analysis
wxll be used in evaluating attitudes. Based on previous research with
semantic differential instruments, pretest measures have been shown to "
be a good means of adjusting posttest measures to account for initial
di1fferences between the experimental and control groups (Reference 13).

Although any traininé/center is a candidate for provi-
ding attitude control groups, it is expected that Memphis will be the
choice. The only factor that can change this is the possibility that
not enough students at the required pay grades will be found at the one
school, -

b,/ Vvalidation Groups s

- Prior to demonstration data collection, a congeptual and

stat:stical validation of the student attitude igstrument is neces-

.Sary. A sample of at least 110 subjects will be needed. The BE/E

schools at Great Lakes and Memphis appear to have the most repr
tative sample of BE/B (MI stuﬂents and will therefore be used gzj\thg\
validation study.

. . .

ﬁfhe validation study will use factor analysis {; reduce

the number of variables®used in testing attitudes toward each CMI com-
ponent. The resuiting version of the test will be more aé;urate and
conceptually valid. Pigure III-2 shows the design héproach, including
validation, for the attitﬁde objective.

P . | ‘ .es . _

2. Research Hypothesis

It is hypothesized that:
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Figure Ill.2 ‘Research Design Fér CMI Attitude Anaslyses - ' -
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- T Attitudes toward CHI Copcepts for key site personnel and
S " trginees as measured byZsemantic differential scores will be
equal to or more supportive than tudes of trainees.

. . i
. .~ .Stated symbolically: ) ) =
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where the null hypothesig, o! 388uReS no attibude 3ffect Sue to the
different training sites, and the alternative,hypothesis, By, pre~ .
dicts that training in the operational contexé ¥ill produce attitude?
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toward the CMI c@hcept mo.re supportive than at thefraditional training

. N L o

center. If B  ig rejected, the mean scores will be examined to de=—
termine if training at the operational site is more degirable than at
the schoolhouse or vice versa. ’

.
”

.

3. Definition of Vagiibles
% The training site is the major independent variable for atti-

)

tude measures, Tbe exper imental site hag already been defined as the
operational training site at NAVCOHHSTA Stockton, The control site(s)
wil% be one or more- trainxng center facilities with CMI.
.
. The dependent variables will be attitudes toward éhe'CHI com~
ponents addressed by the semantié differential scales. The semantic
diffexentia%g were developed‘ult; Bipolar adjectives considered rele-

vant to that concept. As an example, the bipolar adjectives considered

relevant to the (MI concept aré ghown in Pigure III-3. The coaplete
instrument addressing this and the other components is presented in

.Appendix I, ’ T

- 4 \ . 3
y B é L
As indicated earlier, pretest attitode scores will serve as
the coyariate for each anékfsis. ' \

LK Tie

AN

4. Instrument Validation.

‘ ., As indicated above, the statistical validation of the atti- -

s/

h 3 +
tuvde instrument requires appropriate factar analytic techniques. The
basic statistical model for this validation stated syébol!callg is:

- LY

- s

+

z, = a IFL+‘j2F2 +’... +a, F )

J 3 jan’ )
-t ’ ‘ - -
where ¢ 24 = variable j in standardized form, d;gcribed

lineatly in terms of Pn and a4n
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Computer Managed Instruction (CMI) ¢
+ ke _7_: .6 :_ 5 : _4 3 2 dislike
valuable 1_-_6_ -_8 4 3 2 worthless
adequate 7_ 86 :_5 4 3 2 ;nadequate
meaningless _1__  _2, - _3 4 5 8 meaaningtul
interesting  _7 - _8 - _§ 4 3 2 - _1  |borng
frustraung _ 1 _2 _3 . _4 5 8 7 motivating
good _1 - _6 5 4 3 2 .bad "
unorganized | 1 2_._3 4 5 - 8§ :‘.7 organwed
d;sapbrm'e 1 2 3 4 5 \ € 7 appﬂ;e
" Lseless 1 2 . _3 4 5 08 7 usehu
.~

Figure Ill-3  Semantic Differentisl Instrurment  CMI Concept

?n = new uncorrelated components

~e ' ajn = standardized regression coefficients

,Pactor analysis i{s used to insure measurement reliability and
conceptual validity by removing unnecesg?:y measurement overlap. BEs-
sentially, the procedure will allow us to determine which adjectives in
" the semantic differentialg a}e intercorrelated. The major objective of
the analysis is to arrive at simplified subjective measures for each of
the concépts in the study._ In the present case, these measures derive
from a squect's regporise to the semantic differential instrument (see
‘::Figure III-3). The result of the factor analysis is a smaller number

of bipolar adjectives being abstracted from the larger instrument. The _

adjectives which are abstracted fron the 1arger set represent the vari-
ous ways that respondents interpret each concept In response to the

-
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survey, those adjectives which are correlated with each other _are
used in a similiar fashion by subjects are said to reprcﬁfngzgiag;or.
A factor is a theoretical construct which is agsumed to characg 3;
one dimension of a survey or test. 1In education, for exa.,-%fj%erbal

ability is thought to be one of sgveral factors underlying intelligence.

As shown in Pigure III-4, the data :ndicate that one of the
factors underlying thé Q4I concept has five bipolar adiective mea- °
sures. These adjectives all have relatively high factor ;Badings
fbetween .69 and .84) under Pactor I and relgfively low loadings under
each of the other factors in the matrix. All five adjectives would
serve as a valid reasure of Pactor I. Since these adjectives represent
attitudes as opposed to other factors in the matfix, Pictor Ihhas been
tabeled "attitude.” Thegretically, scores from any one of the five f
couid setve as the attitude zeasure, quéver, greater peasurement re-
liaEzlzty is obtained by su=ming scores from all five adiectives.
Based on adjectives with high factor loadings, our hypothetical example
yiéiff/}hree other factorf which we have arbitrarily labeled:
"adeguacy of the systez,” Pactor II; "systex*meaningfulness,” Pactor ®

III; and "system appeal,® .Pactor IV. Since our prieary interest in

this study is the peasurement of attitudes toward the (MI concept as

included in Pactor I, only those Five adjectives would be used in the
analysis. The revised version of the CMI concept test based on the
factor locadings is shown in Pigure III-S,

Por the pilot validation the principle factors technique fol-

lowed by an orthogonal rotation to simple structure with the varimax

criterion will be used. An eigenvalue of 1.0 or greater will be used
as Lriterion for terginatina factor extraction in the rotation proce-
dure (see Reference 14). In the present case, the factor analysis is
performed on the n x n correlation matrix_ forsed from each seé of se-
mantic differential scales. Essentially, tb! factor analysis identi-

fies clusters of adjectives from the correlation matrix which are

4
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Factor
Variable | i 1 v
Like-dislike .81 11 .08 13
valuable-worthiess \78¢ 05 19 i)
acdequate-inadequate 12 68 2B o4
meaningless-meaningful 07 21 .65 06
interesting-boring a2 14 03 73
trustrating-motrvating o0 27 04 W]
good-bed B4 10 RO} 16
unorganzed-organzed 14 3 & 34
disapprove-approve &3°* 3 .08 13
useless-useful - 73 a8 At o .
) *Thase varaomts ioaced hegtvy ot One tactor (Factor {1 snd were ) -7 -
TRV Dt (8 Nad reIvely 0w 0IdNg On 4 Other Bactory They & 7
ol tereiore be U3a0 B3 the 2TTTude mesure for The Chii concest
4 .
Figure lll4 Hypothetical Rotated Factor Matnx for the
. Computer Managed instructron Semantic
Drfferental Instrument "., .
; Computer Mansged Instruction (CMI) .
. Fi €
ke : . . . : T deglike
vajuable C . . . - . worthless
Q'OOd bad ; v
disapprove - : : : . approve
useless . = : useful ]
» “ . P

Figure lII-5. Semantc Ditferental Test: CMI Concept -

A
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intercorrelated and bear a relation to one or more factors. This
ana ysis results in.a factor matrix.containing factor loadings. Factor
1oad*ngs are basically an indication of the degree of relation between
a bipolar adjective measure and the factors. From the gaw factor ma-
trix an orthogonal rotation is performed so that the clusters of adjec-
tives can be arbi*rarily placed in the rmost meaningful psychological
array. This rotation yields the factor matrix depicted in Pigure 7
I1II-4. 1In this example the eignevaluoe criterion reduced the number of
rmean:ngful factors in the rotated matrix to four, Other factors are
dropped from the matrix because they Account for virtually none of the
variance in the survey.

The criterion -for acceptance of an item :n the factor struc-
tare will oe get at a factor loading of .60 or better .on one factor 2nd
.30 or less on any other facéor in the =atrix. wWhile not anticipated,
some modification of this criterion may be necessary depending on Yhe
outcome of the rotated factor matrix. !Same researchers use less

trix, such as .50 and .40 :instedd of .60 and .30 reecectively.)

Once the instruzent has been validated, a one-way analysis of

covariance will be ‘used for the demcnstration data. The covariance
model for the atzitude analysis‘. is the sane as that for the course per-

formance analyses,

References 14 and 15 are recomaended for an in-depth discus-

sion of factor analysis theory and application.

- .

5. Data CO}.leétion, Otganization, and Analysisg of Student
Attitudes .

£y .

a. Inpit .
At the conclusion of ‘the demonstration all data will be.
transferred from the data tally sheets to punched cards for analysis as
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shown in Appendix H. Pretest attitude data at experimental and control
sites will be collected aﬁd tabulated by PRC staff with the assistance
of the ESO during the week of August 18. In the case of the control
suéjects, pretest data collection may be at more than one stte as de-
s:gnated. This data collection will be done by PRC staff with assis-
tance froe designated personnel at the control group sites. Posttest
attitudes will be collected and tabulated by PRC staff with assistance
from the ESO and designated aseistants at the copclusion of each
student's coirse. It is estimated that the last student will finish

irirg the last week of Pebruary.

b, Computatione and Results

The covariance analysis will be similar in fora to that
descrized for¥¥ilgation of course perforzance data. A ronsignificant
P razio, or a significant P ratio in favor of experimental grcup atti-
tudes, will confire the hypothesis that student attitudes at the remote
Site are sTpportive of OMI. '

6. LS and Key Personnel Attitudes

r e The student-validated instrument will be used to assess the
attitodes of the LS and key Stockton personnel. As indicated earlier,
the 1LS's attitudes towards CMI delivery at remote sites will be coe-
pared to the attitudes of LSs at the training centers. The LSs of the
control group students will be given the preteét-posttest combination.
This will probably involve no more than six to 10 subjects.

The attitudes expressed by the Stockton LS will be compared
to the mean gcores of the training center 18s. Areas of differences
will be explored to find out what conditions most affe&t the LS's atti-
tude. This information will be supplemented by interview data obbained

L3

-
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- in support of the personnel, personnel training, facilities, proce-
dures, and logistics objectives of the deronstration. The interviews

.

are descrived {n later sections of this chapter,

Fey personnel attitudes will also have to be exanined for in-
d:cat:ions of major concerns. In this case there will be no comparative
;nfor:a:;f:»;):o'g::de the assessment fas there {s with the LS'. The re-
lative reasores from the tests, and the change in those measures, will
provide usefal snforzation. Add:itional understanding of areas of sa-

-
tisfact:on ard d:s

n

ar:sfaction will be obtained froe the interview res-

ponses gathered for the sther oblectives.

For both the 1S at Stockton and the key Stockton personrel, a

g
?

score of 4.0 cr h:igher on any aspect of thesCM: syste= will
garded as favor§!:le— s:nce it is above the hypothetical mean. That
findirg woild confire the hypothesis that key mrsqaréag; vill be gup~
. portive cf TM: delzvezgd tO remcte sites, ‘In addﬁ;gii_ the asgseseg-ent
of racor factors inflgencing attitudes can lead to reécc_zerfda:ions‘for.

an :zproved delivery syster design.

f-
“D. Ecorcmic Evaluation
1. Data Gathering OSjectives .
. The purpose Of the economic evalustion is to obta:n irproved
A

estimates on operational costs for the COMISAT concept. Those egti-
eates would permit updating the ar}sgiysis of Chapter II to cbtain a more
accurate projection of net savings to the Havy attainable throwgh a
fully operational resote-site og network.' The specific d;ta gathering
obljectives of this evaluation are-&s follows:

® To determine all costs of procuring, installing, maintaining,’
. and operating the commsunication systes required for the CWI
G ' ) demonstration. This will require data on tWeM}bility and
maintenance of the terminals, particularly th® Opscan, and on
the reliability of the communication link.

[ _ ‘
. -

ERIC . | Y '

Aruitoxt provided by Eic:
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. To determine the equipment and' materials (inclunding
- expendables) required to keep .the (MI course in operation.
S~ . To determine the amount of additional personnel hours ex-
pended on activities comnected with the I demonstration ob-
jectivds by: . .
-— Each student
+ — The LS )
— -_— The —9’1‘8 .
-~  Watch supervisors
--  The BESO

-_— Divigsion Training Chiefs/Petty offzcers (DTC/POs) o
- Division Officars

-

- Com=unications Officer ) ‘
— o advisor / ’
- Cther staff

. ' .

. e To deterktine the equivalent costs of operating the correg-
pordence course:

==  Student hours required

-- Tost of materials

-= Cost of =mail ,

- Repote site personnel hours required

This inforaa*io-n, along with the assessment of correspondence ._
course»effectivemss, vill be used to compere OMI and: correspondence as -
a means of reducing Ravy training coSts

N

' ' 2. Data Gathering Procedures o

g a. Cmnication Systes Cost .
. At the end of the desonstration‘, l-iIIS.& Me=phis w‘ill pro~
vide PRR with & complete cosf™breakdown of the coemunication syste=m.
The required data are as follows:

. Lease, including installation and aaintenance, of two
Opsg/‘reminet clusters v ) .

_—

A

e  Lease,"including installation and maintenance, of a commer- -
cial dedicated line from Stockton. to San Diego, including 2 -
Bell 2023 modem at each end of the line ’ J

-
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®  Lease, includirg installation and =aintenance, of an RP6352
asynchronous line modulator to connect the phone line to the
M1 concentrator at San Diego

’ 5 - ' These data will be collected and mailed to PRC fn -
Kclean, arriving by March 10, 1%78.

A

¥ As part of the assesspert of communication system costs,

the data collection system will measure the sysgea’s‘reliabil‘ty and

Ealntenance requirements in the folloving way:

. When either the Opséar or Terming? z.alfunctionS. the LS or BT )
enters into the maintenance log see Appendix J): .
’ ~— Identification of the equipment
-- The time at which the failure was first noticed
-- The tire the contractor is called ) L7
~— The nature of Ul.e paifunction . T ’
1

On arrival, the raintenance technician enters the tire. When .
the work is cosplete and the equipment back in operation the
. - time {5 entered in the log and the nature of the problem and -
- - the cotrnc*;on are described e . ‘

’ #

. time resulting froz problems with the comaunication .
link, the-O4I concentrator in San Diego, or the CMI- computer
. . "in Merphis, will be recorded by the LS or ET. If not irmedi-
‘ ately known, the LS or BT will determine the cause by con-
tacting MIISA San Diego or Heaphis and recording it in the

zaintenance log. ~
»

) 'On the first day of each month the LS will send a copy
of the maintenance log to PRC in McLean, Virginia.

. b. Personnel Resources
(1) Student Course Time
Each student in both the CMI course as'well as the
correspondénee course will be issued a time card as shown in Apbendix -
ZI. A complete chronological history of time spent in study (on and off
watch), lab, ‘performance test, and knowledge %st will be kept.- The

-

. o ss‘
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CHI students will have their time stored in the computer. Por them the
card is a reference from which corrections can be made if there are er-
. rors in the computer entries. The LS will make any corrections that !

. are needed. Pinal data on the total course time will be provided to
PRC by MIISA by Pébtuaty 28, ’

.

. (2} LS Time
Time spent by the LS and the type of sctivity will ~ |
be recorded in the log described in Appendix J. The data to be re-
corded each day are;

¢ Date

s »

] Bours devoted to counseling the students on course content
probleas .

—_—

\

° Bours devoted to adninistrative functions, e.g., maintaining

. . student files, shswering procedural questions, and coordi-
- nating activities with Pleet Center operations

(3) BT Time .. ) .

When the EBTs act as resource persons in the absence
of the LS, their time is to be kept on a log identical to the LS form.
The engrfes would be made in the Substantive Activities section. Ad-
ministrative activities will be entered separately.

( . ) 'f‘he ET lab equipment majintenance time _vill be re-
corded in the same manner that the log s kept for Opscan/Tereinet '
maintenance; - - - )

B i (4) Other Personnel - * -

ESO, Communications-Officer, Division Officers,

-

DTC/POs and QMI advisor will earch maintain a key personnel log. ¥hen
staff of the Fleet Center perform duties on the demonstration, the Di-
);ision Officers will indicate in 7»1: logs the type and duration of

. .
. ®
4 .
.
' - .
- . . .
.
-

; 9

L e T , ;
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the activity, and the position of the person doing it, If %} indivi-
dual not assigned a log is found to contribute a significant amount of
time to the demonstration, that person will be assigned.a log of his or

her own,

c. Equipment and Materials’

The concern here is to determine the amount and cost of
lab edﬁignent, mLcrpfiche readers, microfiche test cards, texts, anéﬁer
sheets, adninistrative forms (Pl, P2, P3), Terainet paper, and expend-
ables required per stﬁdent The BE/E Training Program Coordinato

‘TPC' at ONTECHTRA will provxde PRC at McLean with an itemized cost of

each shipment,

it wxll be zaportant to know if the shipments adequately -
support the operation. Therefore, the LS and BTs will note in thexr

logs anv instances where equipment or materials are not ava ilable to a

.
stco3ant
R e Y

1

i ’ - . h

d. Correspondence Course Costs -

The following data gathezing will take place during the

demonstration:

° The correspondence course student time data will be maintain-
ed by the BSO at Stockton, Bach Priday each student is to
give his or her weekly card to the DTC/PO to be sent by Wavy
mail ‘back to the BSO at headguarters. Once a week, the BSO
will send a summary of student progress to PRC at McLean and
give a copy to PRC staff on site, if any, sbowing
=-  Bach student's name .

—  Lessons completed o
-= Lesson being worked

— Total time in the course to date

The format is shown in Appendix J,

[ ] The BSO'S tinme spentzsn correspéndence(will be recordéd sepa-
. rately in his log,
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. The DTC/POs at the outlying sites will maintain a key person-
nel log, entering their time under the Administrative Activ=
ity heading. The ESO is to receive the logs by base mail
each Monday, and copies are to be sent to PRC at McLean along
with the CMI personnel logs. i

] Estimates wily be sought, bagsed on correspondence. course ex-
perience, for the cost of texts, tests, answer sheets, and
mailing materials back and forth between the site and the
correspondence center. The estimates will be obtained from
the Raval Education and Training Progran Development Center,

- Pensacola, Plorida.

i)

3. ' Analysis and Results
The data obtained for the econoaic evaluation will be used in

_recalculating the cost impact of the COMISAT project with the procedure

described in Chapter II. The comrunication line and moden costs for
the commercial leased line will serve only as a guide to cost and reli-
ability problems,” If COMISAT goes operational it will use AUTODIN II
and therefore would not incur commercial moden equipﬂeﬁt and leased
line costs. All the other: daEa on terminals, equipment, materials, and
personnel will be uged to deteraine potential costs and savings of an
operational systen. ‘

E. Personnel Reguirements
This objective is concerned with determining the tasks that have

to be performed by onsite personnel and the level of effort required in

order to support an effective CMI program, The personnel of interest
are the LS, ETs, DTC/POs, BSO, Division Officers, and the Communi-

cations Officer,

The‘inforﬁation and data needed to achieve this objective come

from three sources:
" N -
3 PRC staff will observe operations continuously over the firs®
+ two weeks of the demonstration, and then for ane week intez-
vals at the beginning of the second month of the demonstra-
tion, and once a month thereafter.

68 -

.
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o | ‘ ’
_ ¢ PRC staff ‘'will interview students and key personnel at the
"end of the first two weeks, the end of the.first-month, and S
. then once a month until the end of the demonstration. The
interview instrument described in Appendix K will be used.
° Key personnel time logs will be reviewed each week as they
- are received by PRC from the ESO.

-

Based on this information, recommendations for changesl will be de-

- veloped as needed, impleménted §ftef a_ppfo'v‘al by the Coerunications Of-
ficer or Division Officer, and monitored. At the epd of the demonstra-

tion, guidelines will be prepared for the number and ty:pe of personnel

assigned to an operational (MI system and their tasks.

F.. Personnel Training Requirements . ot
This objective is c'oncetne-d/w.ith determining the t'taining needed y g
for site staff "supporting CMI courses. An assessmént will be made of
the time and activities in the demonstration that might appropriately
' be classified as trSining for the supporting personnel., This wiil ) ¢ o

include the preparation of the LS and the time spent by the CHMI advisor

' in dealing with support personnel. Inadequacies and effective elements
of the training will both be identified, and recommendations made for
training to support an operational CMI systen.

The demonstration has been set up so that the LS will receive BE/E
Instructor training, and' the LS and CMI advisor \;i.ll train the watch
supervisors and ETs tocarry Out their responsibilities. Time spent by

-
.

the LS and OMI advisor with the watch supervisors and ETs w111 count
towards training. To-gather this data the LS and CMI advisor will
maifxtain logs from their time of arrival at Stockton. They will recot'd
the particular activity and time spent in training the others, includ-

ing _ all staff orientation sessions and wal);throuqhu Copies of the
logs will be submitted to PRC via tha BSO at the end '_of the preparation
stage and on a weekly basls during the demonstratson. '

>
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. The information from the logs will be supplemented with infor- .
. mation £rom the observation of procedures and the periodic mte;vxews

(Appendi;bx) by the PRC staff,
) l P . L . ‘ , ’
‘\ . 4 At the end of the demongtration the following information and data

wxll be obtaineq: "\

. A summary of training time for all personnel

© e Problems of madequate training and areas of satisfaction
will be identiﬂed_- ', 3 -

— ‘ .
. } ’ -t :
' Erop this dn assessment will be made of the‘{adequacy of th'e M1
advisos's r e and the need for moré formal key personnel training pro-

‘grams. Recomendatlons will be made on the amount and type of train-

h #
. " ing, and the role of~the CMI advisor in gsetting up a new activity.
s, - T -~ - bl
{9 - G. Organization and Management ' ! ' o .
#

~

This objective is concerned with determining the organization and
. management structure needed for successful operation of/;site M1

SR courses. There are three oonsideratzons~ L . .
. B 5 - * ;//"" . - -
N . The exlstmg structure at a base or on board ship .
) L A o »
- e The steucture needed to_aupport CMI Lt B
— . "o The*degree - to which the two can accommddate each other
T4 In this denonstratio" the comané structure for the?leet Center
P N at Stockton b shown (Pz.gure~III-6), \gth the pbsition -of t indi- -

) cated. As the demonstratio‘ progresses,’ changes will be madé in these
.organization and panagement structures to elimimte or at least‘ allevi-
N - ate problems. It will be necessary to monitor those changes, - Py utr v
derstanding Ry the changes were made and how wéll the final sptea
functions, inferences, can be drawn on the organization and aanageaent

structure réeded for operational use Of{& o ) .-
T s . s ~ . . .
> * s, h - . - & ] ‘ B [ .
. .“\ y ] - - . - !L . v
i? . Yo - 72 3 . 70 } 7 . ' / L
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. . . . . € ) .—
’ The personnel timef data and actiwvity descriptic;ns entetedyi‘h the
kéy personnel logs willlghow what is tequi.tved to operate CMI, and how
it can' interfere with routine operations. Additiona'i'i‘nsight into why

different Blements of the CMI organization and panagement systea are

desxrable or not desuable will be obtained from PRC observations and
interviews of key personnel and students using the packagg from Appen-
dix K. Specifically, ingividual opinions will be sought %ith regard to:

) Lines of authority and the level at whi;h dedisions are made
on (MI procedures

) Degree of pa.z:txcipation in decie‘omakipgﬁach of the key
f personnel .

‘o Flow of information up through the z:’hain of command to ir.eep
decisionmakers apprised of the status of the demonstration
‘o . and of problems needing resolution

) 8?;0«1 of information to personnel tesponsﬁble for cartying out
4

the decisions r

. Speed at which problems are identified, decisions aade, and
solutions implepented . - -
¥ . .-

-The inforeation sought will vary with the level of avthority. The
foliowing people will be asked to subamit to interviews on these issues:

° Commanding Officer, NAVCOMMSTA Stockton -

@
) Ccesaumcat off1cet :
° Division O’ffcht / T /
. = . Rad1o==an watch supervisors,’ Leading Chiefs; Chiefs of the =
3 watch j
A - ~
. e BESO
)
] DTC/POs .
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® MI sdvigor
. ;

¢  Students

[

The bagse commanding officer, the Comsunications Officer, the Divi-
sion Officers, leadxng chiefs, chief of the watch, andawatch super-
visors will be interviewed to determine their level of satisfaction,
and specific problems and suggested solutions concerning:

® . The zeporting to them of the status of the demonstration -
status and any problens

° The workload imposed on their staff by the CMI program
® The deg:adation, if any, of normal station opecrations

° Thé speed at which decisions to cbange the CMI operation are
1mplenented

.

s : ]
. Any other problems they encounter ¢
- The ESO, DTC/POs, LS, and CMI advisor will bé 1nterviewed
concern‘ng‘
» Their ability to raise problens or opportunities for change
and receive approval . - . -

] The prfgrity given (MI matters in general
. Tﬁe amount of time given tq prepare for‘changes'in the dHI

operatxon or changes in routine operations affectxng their
work in the desonstratxcn . .

) e Theis parric}pation in routine decisions regarding CMI jé} v
These people vill a%so be asked to identxfy other probleas, and suggest
solutions, '

-
v ~

’ ;’ t . \
VoRREE

'The ETs will be asked the same questions ag the ESO, DIC/POs, the
LS, and the CMI advisor., The questions, howéver, will address the ETs

. r

73 -
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duties in maintenance as well as in substituting for the LS when the
latter is off duty. The ETs will also be asked to assess the impor-
tance'gf their losing time from normal duties.
. ) ' .
Students will be asked the same questions ag)the BTs, with eﬁpha-;_
sis on the changes tg the student's watch duties, They will be aske&_'
to assess the iﬁ'portance ¢f the reduction in normal duties, and to sug
gest changes related to schedu-ing or any other aspect of the CMI or-

ganization and management structure. 2

l ¢ L}
®» the end of the demonstration an assess=ent will be made of the
effettiveness of the organization and,management structures used during

the demonstration, Requirements for a structure to support an opera-
A ] -

tional MI systems will bf{,inferre-d. f
. i N
, 8. Space Requirements and Operational Procedures e

£ -

This objective is concerned with the extent to which day-to-day
student and CMI gtaff proceduras “and the facilities enhance or hinder
the studentsg' progress, In the periodxc interviews to be hreld by the
PRC staff, the BSO, ETs,. LS, CMI advisor, and students will be asked to

asseess. the adequacy of: ’ )
. Learning center Bpace and facilities, especially the ps}\of
the cm‘ference rocn tables for study, lab work, ard e

F

® The sebeduling of\se\udy, lab vork, and exa=s, including use

DT of materials r , _\ {
- ‘/ ”  Syay ", L4
. e - The scbeduj of. mteraction with the LS AJ';[;TS
. . . . FaY . "1¢ )
) e  The .tasks and their scheduling” for ET¢ - .

'Y The pchedures for keeping student and key personnel lof;'s,
entering study time into the computer

Ll
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»

Pigure III-7 shows the layou't of the conferepce room at_the Stockton

Complex with the location of storage cabinets for OMI material, the-> = _
LS's desk, and the Opscan/ Terminet cluster, ' ' , “%L

4

CONFERENSE .
TABE . - g

F} '

w
w
[

3

<
» [l

T’J'interviw r;espérr}sés will be reviewed by PRC staff and an as-
sesszent made ,of ﬂﬂ&chat&.cteristics are important for successful

\ ' .
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operation of (MI onsite, Inferences will be drawn for large scale

operation of TMI, e ' . :

1, gcgip:-e\;t, Maintenance, Spare Parts, and Logistics Requirements
— !

/
This objactive !5 concerned with matters of smooth and effective

operation, and the reguirements in terms of the type and nurber of
pieces of eguipment, maintenance response time, availability of spare
. pares, and the ease of rq.plécing stocks of spares and expenﬁble sJp-
:es. The costs of these are considered in the economic analysis.

Here the emphasis is on the acceptability of the operation to the per-

a ¥

R v

Trhe maintenance activities are as follows:

° CTommuonication line .and Opscan/Terainet cluster .under comtract

.

» ‘Zab equipment by ETs as part of their watch duties 7

° Microfiche readers by the local distributor at Stockton

.
-

pplies will be ordered by :Pe ESD as needed, following tife

nlished routine at Stockton . -4

5]
n
it {é
i» |
- |
[o 9
']
J
ot
1]
2]
[

- .
. i -

v The observations and pe:l'gd:c interviews conducted by RRC staff
address ¢ isgoe of personnel satisfaction with the dezonstration plan
A1}
- s - : : ¢
for pcfuip::aent, raintenance, spare parts, and légistics, In addition,

v
*. seach week the PRC staff will collect the following data from the main-
L

étenance logs and key personnel time logs: R S D ) )
w Response time of maintenance technician ' [ o v .
-~ o‘\ Shotal down’time ‘ ( ‘ S ‘ '
° I'ium".ger of instances a'/nd the delay resulting froe inadequate
. spares ¢ " '
. Unused spares ’ p A ..' ' . T
F - ‘ ! L t ' ‘

-
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_ ay
'y Rumber of instances of igedequaté’?ﬁpply of expendables,

Opscan test sheets, and administrative forms f(Pl, P2, and '

P3); Terminet paper; tipe before new delivery ~ ~
‘ . ’

During the dﬁﬁonstration the PRC staff will document the pzocé—

dures and speeific actvvxtzes,iqr equipsent, maintenance, spares, and
logistics. The inforsation and data will include maintenance response

time, down time, use or lack of use of spares, spares shortages, and
> s .
shortages of expendables., An assesseent &f the level of satisfaction

or dzssatisfactioq with the demonstration’procedures will bé obtained

from the PRC observations and interviews. ?roeéthist require=ents for
onsite del 15%ry of OMI will be derived and an assess:e“t rade of $Ow~
t&d@ =ight change as the scale of the CMI effort change
/ &) ) . - ~
J. Conclusion ’ ) :5J~\\
The research design described here wfil provide the pata a;é\
analytical procedu'es to.achieve the objectives of the dezoastrasibn

° The " scbeauiing of these research activities and the assign%ent of Te—- -

sponsibilities to PRC and Havy personnel are described {n the péxt
chaptez:
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© Chapter IV .o
i DEMONSTRATION DESIGH . \
v ’ -‘ /, \\
. . _/{ -
. ”’7» d - ‘ ‘
A Introduction / . .
. i 3 y Tor .
The demonstratlion can .be considered a9 akhree part operation:
¢  The O4I course, with the activities of students and
supporting personnel ¢ ’
14 ) 3 '
. Research activities, consisting of data col’ection and
arialysis R |
‘ ) . . 4 / -
®  Support activities, which put into place the physical s
R systens, e-q‘npaent,h and =zater:al.needed to operate the {"e )
demonstration - i ,

oSN

* .
. Por soze people ,art‘cxyatmg in the project ?ﬂere is overlap be-

Y
ent a clear separ-

®

tween thege'areas. Generally, however, they repre

o

tien of functf . h:thix/ each area, separ a}e ﬁeat&ent is given %o

A

adtivities requxred zr{ the preparation, conduct, and evaluhion of

‘*he deaons‘rayicn. This éhaﬂpter addregses each of these‘areas, pravi-

ding a ca:ppnent by c%ponent dsescriptwn of how’ the demonstration \ni”
be ._sa.-de to hapfpen‘ Wbere ‘necessary the detaily .of day-to-day activi- "~
ties are described in terms of what will be done, who will do it, whgn,
and how. A comprehensive descriptfon showing how the pieces fit to—
gether is given in Chapter VI, 'Desonstration Master Plan.*
3
B_; Qggratiohs . . .
This sectzon descnbes s’pecific activities which must be carried

out during preparaticn, éenonstzation, and evaluation in order to offer )

the &4 BE/E and correspondence courses.

L4 b
.
- N . ¢

- 79

- 91 AN
SR ™~
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1. Preparation . .

Id

The ‘activities required during the preparation phase are:

.

[ Select CMI and ‘correspondence dtudents
. Assign ‘and train an LS for the demonstration M y

. Assign a CMI advisor

° Cénduct’an orientatiorm sestion at Stockton for site
sta{f/ﬁho will support the demonstration

K Schedule the activities of key site personnel ang- .
students .
. . Provide a student orientation sebsion ‘and a walkthrough

of the communication systenr operation for, the studewts
and key site pe.sonnel :

*

a. Selection of CHI and Corresﬁondence,Students

The ESO is responsible for selecting and providing %RC
_ with a lzst,of students who have volunteered to participate {n t?é BE/E
“Course Pile 69 MI course at Stocxton. Student volunteers must 3lso be
selected for the porrespondence version of the BE/E course. - 5
The ESO is responszble for making the progras known and
avazlab;e to all RF personnel who aigh@ibe interested . Once students
have indicated that they wish to‘pékticipete “in the OMI or corres-
pondence course, will be the responsibility of the BSO to have each
individual sign a standard Raval permission forg which describ%f the
nature of the research; and’ indiéates to the volunteer the right to
disenroll in the project ghould it becoae necesgary.
It jill also be the responsibility of the ESO to collect
- ard tabulate the data required for each’ CHI student for registration:
nare, social security number, branch of service, classiffcation. year

P
of birth, number of yéars of schooling, Armed Porces Qualiticat3on Test

.

-

e -

*80
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v . AFQOT) scctes', and Badic Test Battery (BTB) scores. It will be neces-
Bary to have the same Jdata tabulated for the cortespondence students.

~ o On July ll the ESO v?ll submf{t to PRC 2 preliminary lxst
of (M1 volunteets with the registrafion data, but with the names and
, social secunty numbers covered. These Jdata are to pe used in a trial
L run by !-LUSA Herzphzs of .the BE/E (M1 prediction progrdm. An estimate
of coapletzon times for the Stockton- students will ‘be secured by July
. 15 and used to refine the projected schedules. By August 8, the stu-

) ‘deﬁt lists '81 be fmalizéd and ‘the ESO will prepare the needed regis-
,tration informat:i:on using the student regiatration card forpat srq-n ir
Appendix BE. This mformhoo is to be majled to MIISA San Dxego with 2
copy- provzde-d to PRC staff. T‘be latter will ‘be at Stockton frg:a.August
8 through the second \-ee.k in Septe;_ber. The final estimate of &ﬁpl&- g ”

-

tion times will be made August 12, vhen the students are registered. O
v ~
» . Vahd .
4 Beginning July 18 the 2SO will survey outlyirlg site per-
'. sonnel to determine who will take the correspondence courses The list’
- P
. will be finalized by August 8. ‘

E‘ ‘ ’

b. Assignment and Training of LS
% It will be the regponsibility of QITECHTRA to assign u;.d o
train an LS for the demonstrat$dn. The -LS selectzon ~and training wil
be ordgred by the Electronics TPC, with selection by July 11 and train-
ing to be initiated July 18! The LS should have an ET rating, and ' .»,

. should be able £o spend seven months in Stockton. if it beccaeq irpos-
) . gible to seiect ah LS who can stay on locauon,ffot the entire demon-

stration, it will be hecessary for CNTECHTRA to select more than one LS
in.order to maintain a conginuous full-time position at +the Stockton

gite. :

=
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c. Seﬁtinﬁ and Assigning a CMI Advisor
is responsible for selecting and assigning a ’

MI advisor by July }5 to arrive at Stockton no later than August 20.

Thie advisor should be someone who has congiderable experience .in the
CMI training® program and is knowledgeable in the electronics fisld.
This perscn will be required to oversee .the entire operational get-up !
as well as.provide engoing apprisal of the operation during the first
weeks of the demonstration. ) ‘
P . \\\ <, B

4. staff Orientation at Stockton

On August 32 PRC will hold an orientation meeting®at a
designated room in the administration bu;;gﬁng at Stockton with the LS,
LI advisor; ESO, DTC/POs, Division Offi;er;T\Comaunicatiqns Officer,
and the Base Commander. The purpose of:this ;;iintation, expected to
require one to two hours, is to brief af! key demonsgration personnel
A on the status of the demonstration desigé. 'Scheduliné cf key personnel 'y
and étudents and the activitieg to be carried out hy key personnel will
be discussed. The  orientation session will be chaired by thHe printipal
investigator from PRC.

1y
L

éeginning on Monday afternoon, August 22, and continuing
tbrcugbout-the week, meetings of about three hours will be held‘bn
watch time with the senf%r maintenance personnel. Thege are the ETs
2 wﬁo-will substitute for the LS vhile éhe latter is off duty. The ETs-
will alsqg maintain the laboraéory equipment during the demonstration.
‘s PRC staff will élso be responsible for tgis gession'vith ass¥stance
from the LS and the CMI advisor. 8Since the ETs will serve as resource

+ persons, it will be important to determine how well acquainted they are
with the course materials. At a.linf:Z:? two hpurs of this drientation
" should be devoted to a “Teview ¢f each aodule‘éopic ar=a with the/ LS
serving as- the leader of this phase. The repainder of the orientation
— will t;e &%oted to a_cquainting th:e ETe with their equipéent ‘maintenance

zefponsibilities. - . . - -
e T
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e, Scheduling of Activities

Using the initial estimate of time-to-completion for the R -
CHMI course received Aqgust 15, the ESO and PRC staff will develop a
tentative schedule for students and key personnel by August 19, inclu-
ding r;vieu meetings. On thé morning of August 29 an operational
scheduling session will be held in the morning in the conference room
at the Stockton blockgouse. The LS, CMI advisor, PRC staff, Division
Officers, Communications Officer, ESO, and DTC/POs from Stockton are
required for this session., The téntative schedule prepared by the BESO
and PRC staff will be received.' The- end product will be scheéules for
the LS and ETs over the entire demonstration, monthly project review
meetings for key site personnel and testing 2nd interviews by PRC staff:
&

_ @M1 student schedules will be set in meetings with the
ETs over the week OF August 29 to September 2, beginning the afternoon
of the 29th. The PRC staff, the LS, the\CMI advisor, and the Division
Officers will’partScfpate..

On the morning of August 30 an operational‘gcheduling
session will be neld for the correspondence course in the conference
room, The ESO, the Comaugi;ations Officer, Officersjin-Charge, and
DTC/POs of tha outlying,sftes of the Stocktgn activity, and the PRC
staff will attend this morning session to schedule the.course work for
students who will be taking the BE/Mffgprres ence course at the com-
ponent sites. The §essio; will aigo produc:igi estimate of the in-
volvement of the ESO and 5;;j;b$ wéo will be handling student tests,

monitoring students, and advising as needed, The coursge materials will

be p}esented'to the DTC/POs by the ESO for dissemination to the o

students, ) A

= . B ',

' -
. . R
.
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f. Student Orientation, and Student and Key Personnel

* Walkthrough

Beginning the afternoon of August 30- and continuing
through Septembes 2, the students, ETs, DTC/POs, and the ESO will be
introduced to the course and briefed on ‘the operation of the Opéian/ ¢

Terminet cluster and the use of materfals fr the learning center.
The schedule of the walkthrough will have been determined in the work-
shop of August 29 and <oordinated so as not to conflict with the-opera-
- tional schedule meeting. The LS and (MI advisor will be required to
dgnduct these sessicns with assistance frcm the PRC staff, A'bzief
meeting of about 20 minutes will be held with the students to describe .- -
the course. Then, there will bé a pilot run of the communication sys-
tem, with gelected student volunteers %aking a sample test, feeding the
test answer sheet into the Opscan, and receiving feedback on the
Terminet printer. Taime will be spent to an§§%r student gquestions. ’ P o

2." The Demonstration ‘ ' '

w? . [} e -

: 3
This section presents opgrational requirag®nts and procedures
to be followed during the conduct of the demonstration for the

/* .{"
~ “following: . ) ) -
® Daily and weekly routine for the CMI course -«
e  THMI'student : g
. e ,Learning Supervisor ‘ ' .
‘ e
[ ] ETB o - K
e BSO - - SR )
M //’\\
" . UPC(POS 4 \ - N
- ° Coepmunications Offic_er\‘\ B . C !
. .
N,
C e Division Officers . ! ~ . ‘
, N . )
’ . ° The (MI advisor . o - ) ~
Pag i (3 .
. ° Daily and weekly routine for the correspondence.course

f . -
-, -
v 1 : ‘
. . \ K
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place over a 24-hour day, seven days a week,

’

' ing acless to the CMI' computer in Memphis.

' TAEG Report No. 49 4
—_— A ’
This activity has to be

“modified, however, fﬁéﬂ what od¢curs at a schoolhouse:

The OMI computefp {s not available around the clock. The OMI "
concentrator in San Diego {s the controlling factor in allow—
"The concentrator
is don-line from 0600 to 1830 Pacific time, Monday through
Priday, so it is only between those hours .and on those days
that normal student-computer interaction procedures can be
followed. During this time students arriving at the learning
center will submit a Pl administrative form through- the
Opscan to log in. Any tests taken by the student during that
time will be gntered in the Opscan as soon as they are com-
pleted by the student. The computer in Memphis will score
the tests and direct the studentf/ to the next assignmeht by a
message printed on the Terminet.® At the end of the study
period the student is-to submit a P2 administrative form to
Tog out. CHMI experience ghows that students often forget to
log out with a P2 form. Therefore, it ig important that the
students maintain time cards. The LS can refer to the cards
and enter a P3 forkd to correct the student's file if a P2 was
not used to log out. When there is no connection to the (MI
computer in Memphis, the students can work up to the poxnt of
completing an exan. > .

Only one LS will be available, and only Monday through
Eriday, 0800 to 1600.

At any time of day there are ETs -on duty. 'The§ will be on
call to handle administrative and eourse content questions in
the absence of the LS. In addition, the”ETs are regsponsible

for maintenance of lab equipment. "

" Ho more than half the students at a' time will be permitted to

leave their duty station at a time during their watch to work
on the course. This iz a requirement to avoid impairing cos-
munication activities.

8ince the evening watch is very bugy, students will not be
able to work on the CMI course when they have that watch, TO
make up for the course time lost from the evening watch,
stpdents can-spend three hours on the mid watches when the
‘work load is low. During dgy watch students can be expected
to spend two hours on the copurse, for-a total of 10 hours of
course work per watch string. Each watch string consists of
g8ix watches plus 80 hours off covering eight complete days.

»

g6 - - * .

¥
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N .
TAEG Report No. 49 . .

-

]
Pigure IV-2 shows the Effect of these operational
F

factors on personnel responsibilities for a typical weekday. The ETs )
partzcipate in the denonstration only in the absence of the LS, and are ¢
responslble for both administrative aatters and technical questions. ‘

Their maiptenance responsibility extends across the whole day. When *

needed to ponitor lab work or performance tests, ‘they will spend a ha-
jor poftion of their watch in the learning center. ~

.
—-—

>

. When the LS’ arrives ln the morning, he will enter ’4
. three sheets through the Opscan for each student: .The f&rst is a Pl

form stating anh artjficial student start tipe such that the pericd be-

tween that time and the time the LS enters the sheets into the Opscan

equals the actual study time spent by the student. The second form is

the test sheet, and tHe third ia a P2 forr for logging the student out.
A t

. v 1
-~

On a-ﬁeekly basis, routine activit}es will vary as

~
[

e Saturday and Sunday--The LS will not be on duty, 80 the re-
sponsibilities of the BTs will be as shown in Pigure IV-2 for
the =id and day watches. The students will follpw the appro-.

priate time sheet entry and-test procedures when the. concen- )
trator is down (1830-0600 Pacific time). '

-
. -

. Monday--The LS should ;eceive the learning center roster from
MIISA 'San Diego which summarizes student pzogiess. Consiil-
nt

tations would have to be arrangea»for stude who are not
~ doing well. - . .

° Priday—LS and ET.cost and time logs will befcollected by the
LS and sent to PRC. MIISA San Diego will 'run and mail the
. learning center roster. "'During the first month rosters wiI}

- ke nailed on Tuesday asg well, §

' H

. T ¥

* All study, test and labotatory aate;ials, student , o]

time sheets, and a:queted'test sheets will be kept in locked. storage |
cabinets in the learning center. The LS will keep the cabinets un- ‘

quked vhiie working in the learning center. At all otbe:-tines the

€
* ¢
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+ cabinets will be locked with keys available in the master key box in
Tech Control. A log book will be kept at the box for students or ETs

to sign out when using a key. - y .
e 3 : / -
N ' " - . - - Each m3nth, a review meeting,/chaired by the LS, -

will agsess the effectiveness of demonstration procedures and sghed-
ules, and reviSe'thea as appropr'iate. The participants will be the Ls,
- ESO, DTC/POs, ETs, Division Officers, and Communications Officer. Two
of th.ese mece'ttngs will be held in the first two wee%s to assure a good
gtart for the demonstration. These first two meetings will differ from
‘ the general format in that the MI 'advisor will participate, and the
PRC staff will develop the agenda and an assessment of proposed changes
in .pro-cedure or schedule, _ The 2onthly meeting agenda s-r'ill be prepar'ed
by the LS. : E

5)

(2)" The (MI Student
. l The general study procedure for the CMI student be-
gins by reporting tS the learning center at the scheduled time during .
 the watch., After checking in with the L5 or designited E‘I‘,' the student
"' begins study with the assigned aa%e‘rials. )

-

. When the student arrives at a point of being ready
< for a module test, the microfiche test cards will be provided by thé LS
or BT. After successfully completing a module test, the student will
- receive insktructions on the Temim;t to proceed to the npext module. .
The LS or BT will provide ﬁssigrﬁe‘;xt paterials for the next module and ..
will keep a record of student progress in each student's file using the
form from Appendix L. The student will keep a study procedures file
7 (showm in. Apperdix L) as a backup, and wil]’:e expected to maintain ~
reasonable progress on course materials based on OMI cosputer projec-
tions. Should any student fall 30 percent behind, he or she will be

~

counseled by the 18, . . £

i 4
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AssGaiig these procedures, a time estimate for stu- -

dent prog:ess through the CMI courge is premzanted gl Pigure IV-3, The
scenarxo is based on estimates derived from the Course Pile 69 BE/B
schoolbouse data for the slowest studént. The reader should remember
that no data currently exists for estimating projected completion times
for the BE/E course in an operational training environment, This fig-— ’
ure is based on the schoolhouse data for students lrequi:in'g an averaée
of 200 hours to complete the course. The figure’also assumes some

)
"start up" time for each module or lab performance activity and ac-

counts for some vacation time during official holiday periods, Spe-
cifically, the following assumptions were made in preparing the '

chart: . s

* The dates are estimated for the last group to start the
course, the group whose watch string does not pegin until
September 9,

. Three days are taken off at Thanksgiving. ~

e Nine days are taken off at Christmas. ) - .

.

. After retuminq from leave, studengp rejoin their watch gec-
tion the next time it is on duty.

]

Based on these assumptions, the last student‘is expected to finish by
b +
Pebruary 24. .

2

{3) The Learning Sugervisor . /
The L8 i8 required to perform the follcwing activi-

ties on weekdays between 0800 and 1600 hours: .

® Advise students on the use of the Opscan and ’i‘e:ainet the
use of test papers, maintenance of the time’log and schedul-
ing of their time, and administer examinations.

e Y¥hen requested, assist students on substantive questions re- -
lating to course contant, their progress, and resedial work
- . where nesded. This procedure is particularly crucial during
those times it\di¢ate71n Pigure IV-3 ag difficultk,

-8 ' ) ‘ . "
.. ‘. ; . . g . .v

E4Y
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mATH | *MOD 7.1
" MOD1 1123 S.091 77T *MOD 32 134 ' wo2néam
U MOD2 9.0 | S-09:25{77 DC COMP i ,
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PT3 - 120 | M.10/03/77 MATH 9 :

TMOD3 192 ! Tu-¥0/11777 exp. B-6 '
N exp 41 MOD9 .| 143 M-01/0978  ©
-~ exp 43 | , _MATH 10 ) i
' PT 4 69 | Tu-10/1877 exp 10 : , o

 MOD4 197 W 102677 MOD 10 , 102 ' Tu.01/17778
TRATHS R MOD 111 . f T
Cexp 52 T exp. 11 B -
. **MOD 51, MOD 11-2 7.9 ¢ M-01/23/78 }.
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PT7 7.4 | S 12/04/77 *MOD 14-2° 6.2 | F-02/24/78
: - AC COMP :
*Require more LS supervision . g i . ‘
**Require more LS supervision, typios! faildre points
1

Figure I1V-3. Time Estimate For Completion Of CMI Course

r
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o«
) Maintain student performance files and schedule. students o :
use the learning center and lab equipment, administer tests.
A file cabinet for performance files and other administrative.
material will be stationed in the learning center. The LS

should check student progress and other administrative mat-
;ers at the beginning of each day. :

} TAEG Report No. 49 .

' Check computer time entries‘(log—in ‘and log-out) by day stu- T
dents and check later time data for evening and mid watch . ’
students. As indicated earlier, thié‘ls particularly impor- :
tant since studesmts may forget t& log cut with the P2 form at
the conclusion of a.study period. ' o

- e Maintain the stock of materials, including Opscan test -
sheets, administrative Opscan gheets (Pl, P2, P3), expepdpble
supplies, Terminet paper, module tests and exams, There will
be space available in one of the storage cabinets for these
materiala. The LS will inventory these materials each Briday.’

. Requést and check on maintenance of the Opscan, Terainet, and -
lab equipment as needed :
*
) I Coordinate student and BT activities with the ESO, DTC/POs,
, Communications Officer, and Division Officers. A meeting
-~ will be held once a month to appraise the status of the CMI ) .
training activities and revise procedures as needed. One

meeting will also be held each of the first two weeks of the
demonstration, v 3

. ;

(4) Senior Maintenance ETs °*
The major {fnctions of the ETs will be to:

3 T

P e _ Substitute for the LS on mid and day watches when the LS is
d off duty .

&

L

] Maintain lab equipment on an “on-call® basis

-

the administrative functions include answering student questions on log
entries, providing access to coirse materials, administering exams,

checking student log-in and log-out on the Opscan when the computer is
. {

on line, and collecting exam papers and student study times for entry
by the LS when the computer is on-line. The content-telated functions
incluvde answering student questions on the content of the eourse, and
supervising lab wozk and performance tests,
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' All exam papers and student sthdy times hﬁat are
collected during computet down tiaes wiXl be placed.in a file marked
for that purpose in the learning ceriter’ stordge cabinets. This is to
be locked by the ETs along with all other storage cabinets during their
. watches and the keys kept in the designated box in.Tech Control.

*

. 3

The ETs will maintain time records of theit activi-
ties and will participate in the monthry tevighlmeetings.
1\ \
(5) The Education SQtvices Officer

The ESO will perform the following activities in

support of the CMI course:
N ) 2 : B

e  Bstablish student files containing student registration data’

for use by LS. The LS will add t cards and other progress

information as appropriate.

° Coordinate routine training activities with the CMI course
° Participate {n the =onthly téview‘geetings
. Assist the LS in coordinating with and monitoring students

.. Maintain time recotds of his activities .

. »

(6) DTC/POs :
' v
, . The DTC/POs' responsibilities include:

\ s
. Coordinate Division training with the CMI course
. Participate in the monthly review aeetings
. Assist the LS in workinguuith Division students -

Lo

. Maintain time records of their own activities

(7) Cosmunications Officer r
During the deaonstration the c°==unications Officer’

will do the following: ) e

'
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—
.

° Coordinate the use Of the learning center with the LS. The
roam is’ to be preempted whenever needed for Pleet Center

use. At the ‘August 29 workshop a schedule of reutine Pleet
Center*meetings will be adopted so CRI activities can be
planned around them. The -Communications Officer will provide
as much advance notification to tha LS as possible for un-
expected meetihgs.

N

[ L 4
v hd P

] Coordinate with the LS, and approve the scheduling of stu-
dents and ET8s for the respective tasks. This will ‘be done
initially in the August 29 warksho® and revised as needed in

the monthly review meetings with "the LS and- other key person-
nel.

] Serve as a liason batween CMI training personne?, the Pleet
Center staff and the base commander

] Maintain time‘reqptds of his activities ' f'

(8) Division Offiéets ™

* . The Divietbn Officer will be responsible for co~

ordinating Division activities with the CMI operation. This will be

initially done at weekly meetings, and later at the monthly meetings.
Anmy*unugual involvément will be iogged and reported to the Ls. °

4

.4 (9) The CMI Advisor . .
Qf " During the first few weeks of the demonstration the

QI Advisor will assist the LS and other project personnel as needed.
The advisor will follow a part-time schedule of observing activities
seven days a week and will assist the LS in refining operational proce-
dures and solving problems as they arise. At the conclusion of his
stay at the demonstration site, about September 19, the advisor will
spend i d&& debriefing PRC staff.

b. Stockten-Co;;espondence Course Sites ,
. o Indivi?uals at the Btockton outlying gites will take 2
correspondence. version of the BE/B cqurse. The sites are: Mare.
Island, Skaags Island, Treasure Island, Monterey, Dixon, Oakland, .
Moffett Field, and Alameda. :

- " 1ac0
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Since the correspondénce-course is gelf-taught and self

graded, the follwing personnel will participate in the demonstration:
'S ’ .

° The correspondent gtudents
] D&C/POS -
r LI
e  The ESO . - s
v ) . -

\d

(1) The Correspondence Student

' The c¢orrespondence students will spend an average
of 10 hours per watch string studying course material, thuslcoﬁpleting
each lesson in two weeks or less. At the end of each lesson, the stu-
dent will take a self-graded test and a!?l tﬁg test, along with a time
record, to the ESO. Upon satisfying leason requirements, the student
will movg/gn to the next lesson, thus completing the course in about.18
weebs. Thgmiast student is expected t¢& finish by January 29, 1978,

N

(2) DTC/POS o * .

Upon r@quests by the students or ‘the BSO, .thé DTC/ ,

POs will work with students having difficulty.

PR

¥

{(3) The RSO-

13

The BSO maintains correspoééence student files of
completed tests and tiﬁe records sent to the ESO'by students at theé
off-base aites. These files will also contain the same personal and
aptztg?e data which is used for registration of the CMI students. The
complete file will be used in evaluating the students' performance and

attitudes, will be available by January 27. : -

[

3. Evaluation

»

Operational requirements during the evaluation phase of the
COMISAT project involve the LS and ESO.

w . !

/
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a. The Learning Superwisor , o, . -
¥

The prinary responsibility of the LS during the evalua-'
tion phase will be to participate in the formal closing of.the (o 84
course., The LS will receive the Graduate Performance, §ummary and At-
trition’ Pyrfornance Summary data frou HIISA 8an Diego ‘and poview them
to deternine that - everything is 'in order.’ zg;fLS will also chair a de—
monstration debriefing session with PRC s€aff and key support person-
nel. This meeting is.to be announced - ipmediately- ionowing the dradu-

3

ation of the last demonstration studentsg. LI e

A ]
- o . o »
. ~b.  The ES0 ‘ ' N
The ESO will participate in debriefing.sessions to be

ﬂeld following the completion ‘of the CMI course. The BSO will assidt
in administefping the common performance exam to both the correspondence

L

and 1 students. i & .
A ’ ,. ‘ . ~/ﬂ - )
aQ

C. Research Activities '\\x\\ '

Y 4 .

The activities to be carried out in neeting the eight research ob-
jectives, of the demons¥ration are described here for eacW ‘objective.-

there are separate discussions of preparation; demonstration, and ,
evaluation activities for each objective, _ €

.

1. Learning Bffectiveness - * .

a. Preparation , . >

During the preparation ph{ge, expeflnental and control -

-

-

groups will be asseabled to evaluate the effects of oM onsite training .

versus OMI training center training on learning effectiveness. Back-
ground inforaation will be gathered for evaluation efforts and esti-

mates of conpletion tines will be ccapug:d to aid in scheduling the .
delivery‘of the CMI course. v - .
PR v Y
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1

In the\ first acnvity of the preparation phase, MIISA
Memphis will 1dentif§r a pool of control group sUbJects using Course
Piles 69 historicaI records of course performance data. 'rhe entire file

-

~ 18 to be seatched for tecords of personnel from the B4 to 26 paygrade -
who have’taken the BB/B 69 course. By July 22, 1977, a hardcopy of the |
results will'be provided to PRC for .review. By July 29 \1977, a con»

trol group of "30" or more subjects will be selected. . BRC will th o
tabulate all of these data on the tally sheet shown in Appe
analysis during the evaluation phase, ﬁ

i

A group of experimental“ (CM1) and’ correspondence stu- -

. dents will be identified at 'the NAVCOMMSTA Stockton.. The BSO-at ’.

-

Stockten will matl this information on August '8, 1977 to MIISA San
Diego for registration of CMI students with copies to PRC on site at

Stockton. ' The following demogtaphic data for cm students will be sup~
plied by the BSO:

- o ' Social Sﬁecurity(anbet ‘ &
” ] Name’
e  Rate -
] Branth of éel::ice-{ fxgvy,‘ l;larines) -
) Year of Birth o . E T
° Yedrs of Bducation v:* ’
: Armed Porcés Quallificatiqns Test .8coré . .
‘e  BTB scoxje.s ' S ‘ T -
. S - N L

R ‘e £ .
MIISA San Diego will code the data on the student regisﬁration card for .

the registration process (see Appendix By, After the official regis-
tration is coapl-e‘ted by MFISA San-Diego, by August 12, a gopy of the
-learning centei :oster is to be mailed’ ftqa MIIBA San Diego to the ES0
at Stdckton and to-PRC at McLean, Virginia. ) ‘{

; . 7

=

97 | -

.
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"MI-ISA Henphis will establifsh’a learning center coaplex
I.D. nunber by August 8, 1977 ahd notify MIISA San Diego by telephoné.
This inforaation is needed for personnel at MIISA San Diego to accom-

p’sh the registration of CMI gtudents in tle. aysten. That will be
done by August 12, 1377,

/

The BSO.at Stockton will,identify.a group of correspon
dence students at various NAVCOMMSTA Stockton outlying sites by Aug
B, 1877. The BESO wifl enroll the students in the BB/B corresponden
course through EAVEDTR& Pensacola. THe sane background data on levll
of education and ability used for CMI student registration will be/col-
lected by the ESO for the correspondente students andsused by PRC /to

evaluate correspondence studént performance.

b. The Demonstration . ’

. During the demonstration, a complete record of all stu-
dent time spent in study and testing for the CMI ‘program must kept.
For the CMI students, data records are kept by computer as destribed in
the Operationsg sectign, with a‘backup record on a tinecaré as shown in
Appendix J. This card will contain 2 chronology of the stud t‘s study
program for authorized time during his watch, any extra stud tiae he
spends, and lab and test time.

- e ¢ . i%

it will be used wheh ‘the -special examination scores are ope r'ed; The
will maintain a summary progregs .report on those st ents using the
b ” .
form in Appéndix J. . . - - h ot
-~ . ' P .
LY i ‘ . 9’8. ) ’ A .~ . ' -

Clie o
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T ) . During the first three weeks of October lp77 the Stan- ! f
ford Diagnostic Reading Test (Porm -B, the Blue Level) will be ada‘inis- ~ |

*  tered by a PRC representative with the agsistance of training personnel |
at the outlying Stockton sites and at ‘the nain base. The scoring and . j
codmg of these data for mputer analysis will be the resdponsibility ’ y
of PRC staff. The measure of interest in this test will be the student
reading ability score expressed in grade unit levels. I

The testing takes approximately twd hours and vill\ba-/‘ .
given to students on their normal watch. The figst testing at Stecktop
will take place on Monday, October 3, 1977, with the rest of the week
uséd to test those who were not’ scheduled for duty on Monday, or who -
missed the first session for some other reason. Por those who are day

workers, testing will follow the game pr,ocedure except'they will report oL
at some time during their ‘shifts. :

_ Because of distances betweenjoutlying sites and the de-
air§ to test .students on-watch, P&C-gtxff will not ddminister the test
directly at those sites. w Ingteadsy’ the PRC staff will meet with the
DTC/POs and arrange for them to test their gtudents. The PRC staff

4 - ’ o

A d

will visit two sites per day as follows: ’ - —_ .
‘e Monday October 10 - . . \
’ 0800-—Mare Island .
1300--8kaags Island _ B
. &  Tuesday, October 11 , : . o
Q800--Moffett Pield ) . o :
1300-—Monterey ) ‘ ) K S . n,.
) Wednesday,; October 12 . : S e
0800-——0Oak]and v
1300~-Alameda - : -
e - Thursday, October 13- .
0800—Dixon -
4
%
\ <

™
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The DTC/POs Qi}ﬁ‘cenduct the tests during the week . following the PRC
vigit. Alig?tgstmg will be coapleted by Wednesday, October 19,

. ‘.’3. . ‘7;, . »’ .
. et Pm will develop the special exa.nination for coaparing >
&' student achxeveéent th}g:ugh the correspondence course with that for Q4 ’
by December 15, 'rhe test will be gfven on-watch by the DI‘C/POS at *
Stockton and tbe outlying, sites, Each student will be scheduled to
. taker the exanm with{n two to seven days after compleéting their course .
- This will allo\i‘.oé;j;:}pw to save ESO and DTC/POs time. The last
. exam will be tak tch 3 and the results sent to PRC so as to ar- o
vt 7 pive by March 10.. s o ; ¢ '

s—

A

At ‘the conclusion of the demonstration, whep all stu-
fdents in the expegq:_ent,al group at Stockton have completed BE/E course
Yrequirements, an &dainistratjve report summarizing each student's re-

cordf'ed tipe data is to be sent by MIISA Memphis personnel to the BSO

and the LS, and to PF&:._ ‘The total amount of time required for each .’
‘student to complete the cpurse and res will be coded from the _
' report to the data tally sheet by PRC for statistical analysis. . F

-

c. Evaluation
. Actual coursé completion time data will be automatically -
stored in the CMI computer. The BSO will assist PRC staff in tabula-

ting this data on the appropriate BSO tally sheet. Qopies of the daka

. -
tally sheet are to beffil.ed with the ES0 at RAVCOMMSTA Stockton and at . f;
PRC in McLean, Virgiru.a. '

o _ - C ‘ .

. t . - -
© " PRC staff will code Tourse p-eriombce data from the

data tally sheets onto computer cards for the amlysis, and complete

the covariance analysis described in. Chaptqr V byuarch 24. _

% N . -

: By March 24, PRC staff will el;c have completed the

analysis of the special achievement exuinatio:f‘ . , :
PN . : ‘ 100 - - co .

#, .
e kg . .
: . 112 .
. . . B o . . ( - ¥
. . . A H
. . *

i "2
»
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2. Attitudeg .
“a. Prgggratio -

The preparation phase begins with the ENTECETRA Memphis
BE/E TPC identifying a group of 55 students from the training center at

~

Great Lakes and 55 gtudents from the training center at Hespbfs to par-'

ticipate in a pilot validation of the attitude instrument.
rangements for_this survey must be made so the validation can ‘be

conducted the wepk of July 18, 1977 at Great Lakes and during the week

Of July 25 at the training center in Memphis. PRC will administer the

validation as well as ;Eore-ana code the data for factor analysig.
. .

The ar- ¢

*

.

-

The ptocedures for collectzng tthfda:a will be the same

at the two 1ocations. The - selected students will report’ for the survey

within one day of compléting the MI course to select the session they
wish to attend. The survey will be ‘administered twice a day, once in

the morning and once jin the afternoon, for a weekly total of 10 ses-

o .

»
'Y

Bach session will last about an hour. During the first
20 minutes students will-listen to tape recorded instructions and PRC

staff will answerﬂquestidhs.

The survey itself will take -about 40

minutes.

At the end of the hour, cne student from each session will be

selected to stay for a “two~hour detailed oral ipterview. TQere will be
10 interviews from each of the two locations. -

: -
¢ ¢ -

—

. . 4
Scoring and coding of the gemantic differential data is

N T

the respongibility of PRC, with the factor analysis scheduled for the . _jN“
week of August 1, i971. The validation Qil%~be completed by August 12, © ’
VR : . -
The hour-long attitude survey pretest will be adninis- téf <
tered by a PRC representative beginning August 22, 1977. Scoring and §¥P :
. ” F d . L
» ) . .
.10l - . ¥
. ?

. 113
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* coding of this data Will be PRC's redponsibility. Ho immediate statis- ..’

tical analysis is required for this pretest data. The qlatai‘v‘illlbe re-
corded on the data tally sheets for later evatuation.

The procedure for accomplishing this data coJ:Iectipn
begins Monday, August 22, 1977. During that week OMI students at '
NAVCOMMSTA Stockton will ‘report to the training division classrooe in
the administration building at a specified time during their re.gularly
scheduled uatcb. Day workers will report to the testing si'te at a
specified tire during their shift. )

- . N a9

Althouigh g:/e attitude control group has not yet been
deterained, the procedure.will be essentially the gaze, with the pre-
test administered during the student's CMI orientation. This testix;g
will be stpervised by PRC staff, and will be completed sometime in .
Hoverber . . . o

b. The Déaonst:ati’on

During the deaonst:ation phase, attitud%posttest data
will be collected froe Qﬂ students as they complete training.
Posttest attitude surveys at NAVCOMMSTA Stockton will be ‘administered
by PRC staff. This pré)cedure fequires about one hour to coeplete, and

will bé similar to.the pretest. o

[ 4

Upon graduation, O4I students will report to the 4rain?
ing div.tsion classroom in the administration building where PRC staff
"will be present to adainistet the survey and interviews. The smme
staff will score «nd code the attitude posttests as they are comple-
ted. The posttests will be coupléte& by Pebruary 28. ‘

c, Posttest attitude surveys fg the controi group will be
administered at the conclusion of the co;ur-: in the same room as the
pretest. The procedurg will be the same as~fdr the experimental group,

,and are expected to'be completed by December 31, 1977,
y 4 e '

P . - . -

~ ¢
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c. Evaluation
During the evaluation phase all attitu&e data will be . —
prepared by PRC for analysis by the Biomed Cmter progtazs. Since
.there are seven different attitude concepts being measured in the de- . -

aonstration, each w‘i’ll require a separate analysis, Tbe analysis is
scheduled to proceed immediately folloving the conclusion of the inter-
t views and will be completed by April 14, 1978,

v

-

3. Economic Eéraluat ion

a, Preparation for the Demonstration

In the preparatién phase, there are two activities:
¢ ~
PRC will produce four forms by August 20: ' .
. — Haintenance log
-~ Student tirmecard
-- Correspondence course student progress fora .
— FKey personngl time log ) \
‘Sazples of these four fores are given in Appendix J.) Y,

Q

PRC wijl distribute and explain the use of the GE forms to
key Stockton personnel at a workshop planned for August .29,

. The LS and BTs will be given the maintenance log and see to
it that contractor maintenance personnel £ill out the appro-
.priate log on ¢call, and that the BTs keep thems up to date
when they perfbra maintenance.

PRC will provide the ESO with the corresPpondence course stu-
dent progress form on August 30, 1y
»

. PRC will distribute and explain the use of the key person;t-el
time log tc the MIISA San Diego Computer Center Director a~d -
the Deputy Director of MIISA at Memphis.

b. Demons¥ration Activities

~

The data required for the systezs evaluation will be re-
corded by key personnel during the demonstration. As described in
C’hapter:,"ln, data collection mechanisms currently at- the site will be
utilized and an effort made to keep the data collection requiresents to
3 xinimm. The data collection activities are as follows:

~aC ’
. . ) - & P i _ . f,

€
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<

s  On the first wotk‘.’ng day of each month the LS will send a
¢opy of the maintenance log to PRC in Hcl’..ean, Virginia.

° At the end of the démonstration, MIISA enphls will provide
. PRC with a complete cost breakdown of unication sys-
tem. The data will be provided by March 10

* 4
. . Student course time will bé provided to PRC by Mezphisg -

. for the QMI studentg by March 10, Total ‘course time for the

correspondence studentz®will be sent to PRC by the BSO by fhe
same date,

. The weekly submission of x.ogs by key personnel will provide
the tipse~data needed for 'tbe economic analysis,

-/( ‘ =
. The BE/B TPC at a?ﬁimu will provide PRC at MclLeam with an
1temized costing'©f each shipment of lab equiprent, micro-
fiche readers, micxpofiche tests, t€xts, answer sheets, ad-
ministrative forms, and Terninet paper. The cost data for
the Augug¥ 20 delivery will k& sent to PRC at McLean by
August %ﬁ;@pater shi;aepts. xF needed, will be reported to
PRC’vithHiEh. wekk of i/ de; (ye:y., In addition, the LS or ET
- will note in *tbeu"kgs.lrry stances where equipzent or rca-
. terials are not avai.iab}.e to & student,

. Correspondence zaterials costs will be obtained by PRC staff
from the Naval Bducation and Training Program Development
Center, Pensacola, Plorida. A trip will Be pade the week of

October 17-21 for one or two days of data collection. "
. ..
c.  Evaluation . .

The results of the demonstration vill be used’ along with
other dqta on training costs to detemine whether tevision to the
cost-effectiveneu analysis of C:l'u is necessary., A mjg: extension of
the analysis will be to assess the potential for CMI use in the Defense
Departsent ag a whole. ‘ -

& By March 10, 1878, the economic analysis data will,iJe
Wavailable to PRC from the demonstration. . Prom that point until June 1,
the demonstration results will be assessed and conclx:tsions reached{ccm,-
cerning the potential role of CHMI in Ravy training, and' in overall

104 ° C .
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Defense Déparuaent training. Recommendations will bé made concerning’
future Wavy and Defense Department use of QMI, :

A\ ]

P
* »

/{ 4, Personnel Requirements
) This objective is concerned with determining the tasks that

have tq be performed by onsite personnel and the level of effort re- - -
quired in order 4o support an effective (MI program. The personnel of
interest are the LS, ETs, DTC/POs, BSO, Division Officers, and the Com-

aunicaéions Officer,.

a, Preparation
Durizg the preparation for the deaonstration the sched-
u;os and tasks of Lhe key- site petsonne}‘will be set. The workshop of
August 29 will fina’zze pIans This objective is concerned with asses-

=

sing the egfeqtiveness of those plans,
.
b. De@onsttation,
PRC staff wigl observe the opnration continuously over
\"\Fhe first two weeks, and then interview the students and key personnel

td see what might be done to improve tasks or schedules. The interview

will be repeated two weeks later, then once a month until the end of )

the denonstraﬁﬁon. The interviéﬁ question related to, tﬂis ohjective ﬁ\§
cah be found in the total inter¥iew package contained in Appendix K. '

-

-

- Key pé:sonngl time logs will be reviewed by the PRC

" staff each week as they are received from the BSO. That information

A\

plus the interview responses'will deterrine {f any ch&nges in task
assignment or level of effort.are warranted. If there are, the appro- )
priate recomtendations would be made by the PRC staff aftet

consultation with key site personnel.

- . = . ~
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Ay
., When approval of a change is necegsary, the PRC 'staff
will submit the recommendations in writing to the Communications
Officer..

Fs

. /

c. Evaluation

At the end of the demonstration in Pebruary 1978, the
time log data and interview responses will be studied by PRC staff to
assess the support personnel fé'é'fxf;;é éet :tudent. The e:trapolation
will tnfer the personnel requirements for an operational C:ﬂ onsite
system. Conclusions will be developed by April 7.

- 5, Personnel ?rainjng Requirements
‘ This objective ia concerned with deternining tbe training
needed for site staff supporting CMI cou;ses. _ -

<

A

a. Preparation
During the demonstration, the LS will receive IT-BE/E

training, and together with the CMI advisor, will train the ETs to car-
ry out their responsibilities. Time spent by the L3 and MI advisor
with the ETs win count t&ards training. To gather this data, in the
preparation stage the LS and CMI advisor will maintain logs from their
time of arrival at Stockton. Under "Administrative Activities” they
will record the time spent and the particular activitx in training the
others, including all staff orientaton sessions and walkthooughs.
These LS and CHI advisor logs will be accumulated up to the start of
the demonstration. ’

b. Daonstration

During the demcnstration, &be L8 and OMI advisor will

sai/ptain their tine loge. .

Y ’ ; s 5

. 4
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The observation of procedures by the PRC staff and the
periodic interviews to assess the effectiveness of operations (Appendix

K) will addreds the adequacyggf the training. The schedule of epsetva—
tion and interviews described for identifying petsonnel requirements

will be followed here. .

c. Evaluation ' .

Beginning March 13, after the end of the demonstration
and in pa;allel with the agsessment of personnel requirements, the data
and information on training will be studied and the actual amount of
training time for key personﬁe1 summarized. L;he interviews will iden-
tify problems of inadequate training as well as areas of satisfaction.
An assessment will be made of the adequacy of an advisory activity dur-
ing the genonstration versus more complete preparatory training.
Recoaeepdations will be made on the amQunt of training for each key
site person, the subjects to be covered, and the schedule of that
training. This evaluation will be completed by April 7.

6. Organization and Management

- This objective is £oncerned with determining the organization

and management stricture needed for successful operation of onsite CMI
courses.

/

a. Preparation . : -
The workshop of August 29 will finalize the organization

of the-demonstration. The interview package o; Appendix X has been de-

veloped to address the capabilities and deficiencies of the organi-
zation and management structure, and how the CMI operation can
interfere with routine duties.

/ 74 £
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b. Demonstration

Organization and management functions will be observed
M »*by PRC étaf_f continuously over' the first’two weeks and for geveral days
each month thereafter. The first major interview using the questions
fron Appendix K will be given at the end of the second week. Addition-
al interviews will be given at the end of the first sonth of the demon-
_stration and oncé 2 month after that. The interviews will precede each

s progress review meeting.
\

c. Evalua:ion X ' L : .

The results from interviews and PRC staff observations
wifl %e studied beginning April 10. Prdm the interview regponsesg, the
organization and gan&gezent structures used during the d@onstratiOn

- will be described-and subjectivelx evaluated for effectiveness. The
evaluation will be completed by April 28,

7. Space Requirements 'and Operational Procedures )

This objective {s concerned with the extent to which the fa-
cilities and day-to-day student and CMI staff procedures enhance of
hinder the student's progress. g

a. Preparation
The facilities will be in place by August 20, with two
storage cabinets and an LS desk provided in the Building 120 conference
room. By August 29, the learning center will have all the lab equip~
pent, microfiche readers, and course print materialsg, and “the Opscan/
Terminet cluster connecting to the CMI computer {i Meaphis will be 4n
Place, ’ '

-

a

\ b, D%tmtion ) -

- In the pericdic ipterviews to be held by the PRC staff,
tbe ESO, ETs, L8, OMI advisor, &nd students will'be asked to assess the
‘ adequacy of the procedure and facilities.

108 -
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) c. Evaluation . . , <7 ’ N
A description of the facility setup and operational pro-'
cedures followed thzougbout the demonstration will be prepared by PRC.
The 1nterview‘response§ will be reviewed by PRC staff and an assessment
made of which characteristics are important for successful operation of
CHI onsite. Inferences will be drawn for large scale operation of
CMI1. This evaluation work will be initiated May 1 and completed by

8. Equipment, Maintenance, Spare Parts, and lLogistics
Requirements
This objective is concerned with smooth and effectiye opera- -«

tion, and includes requirements for pieces of equipment, maintenance
response time, availability of spare parts, and replenistment of stock
and supplies. :pe costs of these requirements are considered in the
economic analysis. The following paragraphs esphasize the accept-
agility of the operation to the personnel. N

a, Preparation \

The equipment and spares required for the demonstration
will be in place by Auvgust 29. Maintenance for the coemunication line
and the Opscan/Terminet cluster will be provided under contract while
ETs at Stockton will maintain tbe lab equipment as part of their watch
duties. Tbe eicrofiche teaders will be raintained by the local distri-
butor at Stockton. Pinally, the ESO wiil order éxpendables as needed,
folibyipg the established routine at Stockton. -

o
% Demonstration
.The obgerva;ions and periodic interviews conducted by

PRC staff address the issue of personnel satisfaction with the demons-
tration plan forhequipnent, maintenance, spare parts, and logistics.

In addition, data vill be collected from the maintenance logs and key
personnel time logs each week by the PRC staff. '

'
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. c. Ewaluation ) N ‘ - fga?‘ t
The PRC staff will document the arrangements for equip-
ment, maintenance, spares, and logistics. fgrfétmance measures will be
sumarized in terms of the maintenance response time, down.time, use or’
lack of use of spares, spa¥es shortages, and shortages of expendables.
Interview and observation results will be used to iden-
tiéy the level of satisfaction or dissatisfaction with the demenstra-
tion procedures. Requirements for onsite delivery of CMI will be
stated, and an asséss&ent made of how they might éhange as the scale of
thé MI effort changes. The evaluation will begin May 22 and be cém~
pleted by June 9. s

rJ
D. Support Punctions -

* This section describes the comaunications system, lab equipment,
facitities, and print and other support materials required to carry out

the demonstration. .

o~

1, Comaunications Sy%tea ‘ .

3

a. System Configuration

Serv&éing égzééemonstration communications needs re-~
quires an unconditioned v&ice grade telephone line connecting the'
Opscan/Terminet cluster and the San Diego CMI concentrator. Three land
line alternatives were considered (as described in Appendix“M) and a
dedicated coaaercggl line was Belected for th.deaonstration. This al-
ternative {5 expected to cost on the order of $500 and $550 more,
respectively, than the other two dial line alternatives considered
The latter, however, would require “extensive" software modifications
accord{ng to Boneywell:and Pacific Tglephoné. Ho firm cost eétggaées
were available, but the work would easily cost $1,500, eliminating the
advantages of Nlternatives 2 and 3 over the Qe&icateé\coasercial line,
In addition, the time and effort requfred to revise Honeywell's con-
tract for the CMI concentrator would be eliminated.

L
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LT ‘ ) Details of the comparison of these three alternatives,
j including the cost consi@eratipns, are contained in Appendix M.

8
b. Qpscan/Terminet Cluster .
The CMI system requires an Opscan 17 optical reader and
GE Terkinet 1200 teletype terminal. As described earlicr.. student test
) aheets, are fed into the Opscan\@d the information iz transmitted to
the OMI computer in Memphis via the concentrator at San Diegos After

the test is graded, instructions to the student are printed out on the

*

Terminet. &
\’\\ A clustdr consisting of one Opscan &nd one Terminet will )
? r'i be placed in the learning center. A second cluster will be kept in the
ET storeroom in the blockhouse as a spare. The Opscan and Terminet

*
will each be on a table with castors so they can/Qe rolled into place
- ’ } I 4

. ’ quickly when needed. : ]
v Maintenance of the Opscan and Terminet equipment will be
provided by the respective contractors. Kational Computer Services < s
(RCS) will na'intaigx the Opsgan,-&nd Honeywell will have the responsi;‘v )
bility for the Terminet. 1In each case, service will be on call. The ) +

W

&~
_‘availability of a single spare for each compongnt of the cluster is
considered more than adequate based on MIISA exﬁerience.

c. Preparation . (
By July 1, 1977, CNET will have tasked the CMI System , .
. .Manager to task MIISA Memphis to do the following: A

‘. Lease, via comvmooa, a two pair, type 3002, full duplex, :
unconditioned 1{ne from StocRton to San Diego. Bell 202-T ~

. nodens sho4ld be used at each end of the line. The line will

. be activat August 29, 1377, at the lateat. .

e  Have Boneywell install the RP6352 asynchronous line modulator
at San Diego by August 29, :L977. gj _

.- ; F
« ’ . Ny
- @ . .
¢ N
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-~ .
. Provide Stockton with two installed and opegating OPSCAR/
- Terminet clusters by August 29, 1977. Delivery will take
place by ARugust 20, 1977.

I8

*

By July 15, MIISA Memphis‘ will complete contract nego-
tiations with Hc;neywen for the following:

° Delivery of two Opscan/Terminet clusters to Stockton by
August 20 .

S ) Installation and checkout of one cluster at Stockton by
August 29

Y ) Maintenance of the c¢luster on-call by Honeywell for the
Terminet, NGS for the Opscan

* Installation of the RP6352 asynchronous line modulator on the
CMI concentrator &t San Diego by August 29
LN
By the same date, MIISA must initiate negotiations
through CCHNAVTELCOH fQ\r a contract with Pacific Telephone to provxde ag
dedicated phone'line between Stockton and San Diego., -

On August 1 the Opscan/Terminet clusters by Honeywell

and NCS will be shipped.

August 20 is’the latest date for. delivery of

the cluste‘rs.

*

4 -

=

*

. On August 29th Pacific Telephone will have an operating
',Bedicated line, including modems, betwee.n Stockton and San Diego.
Honeywell will have completed installation of the asynchronous line |
modulator to; tie in the CMI concentrator in San Diego. Honeywell and
RCS will also have completed installation and checkout of the cluster
80 there will be a fully o:perational CHI network on tizat‘date.

- 3

Demonstration
Maintenance will be provided by chifié Telephone !o:
the dedicated line and modens, by Honeywell for the RP

5 .

112 o,
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line modulator and Terminet on call, and by HCS for the Qpscan. The
system will be usequputinely beginning September 6 and will be closed
down by Pebruary 28, 1978. '

$
The malntenance log will be kept up to date during the
deaonsttation‘EOt the Opscan, Terminet, and the dedicated line with mo-
dems and the line modulator.

The Opscan/Terminet cluster will be disconnected by
Boneywell and NCS on Pebruary 28 and the units shipped to @ site desig-
nated by MIISA. On the 28th the dedicated phone line will be discon-
nected by Pacific Telephone. - .

- -

y e. Evaluation

-

. In the economic analysis, cost, down time, and mainten-
ance data obtained from the demonstration will be used, to assess the

~

. cost effectiveness of delivering CMI to remote sites. That study will

be finished June l.. The effectiveness of the l&intenaqce prograa and
the teliabiliiy of the system are of interest in the analysis of equip-
ment, maintenance, spares, and logjstics requirements to be completed
June 9: ) ’_

.
a—

2, Laboratory Equipment and Microfiche Readers
kable Iv-f lists the labbratory equipment and microfiche
readers needed for Course 69. TQ:\fo.t of the equipment totals about
$6,200,

The equipment needed for the demonstration is standard for
Course 69 except ;hat testing versions of the WEAT boards have to be
nodified, A lock box will be added over the test Cépttcl knobs because
the boards will be used for practice as well as testing to reduce the
smount of equipment nesded. BSince it would be possible for students to

A3
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~ Table IV'1. Equipment List for BE/E Course 69 ~ .
3 . : > Unit ) N
. y e < Prics Total - ’
1. mmmm $133.00 $ B2
2 Three RCA Type WO-33A . 7500 + 8250 - .
3 Thves EICO Mooel T3 Senal Generstor . n26 s 0w A ¥
& Thees RCA WV-TTEVIMV s 8.0 ' 27.00 )
15 Three WG-349A Dect/ Low-Capacrtance Probe aid Cabie $ 1500 $ &0
, (
- €  Traewng Devices
Two N.E A T Tranwrig Devica 11 £300.00 $ 800.00
Two N E.A T Trarwng Devics #13 ) - $300.00 s 000 )
Two N.EA T Tracang Device 122 —440.00 $ 800.007
» TwoN EA T Trarg Device /8 ©o £300.00 $ 600.00
Two N EA T Timrang Devics 17 £300.00 $ 00.m
., TwoNEAT Traerung Device 19 ’ £300.00 4 &0.m
) 17 Tweive Dry Cels,  5v . $ 300 $ 3.0
. 8  Fou Hook-Up Wires (O the shetl) $ 200 ’o 8.00
9 Four Sets of Meter Leads (Off the sheif) $ 4 ‘s 18.00
T 10 Two Mitrofiche Readens $175.00 $ 30.M o .
‘ ) TOTAL #,183.00 “
) -
-
. decipher the variable settings of the test knobs during practice, secu-
. rity has to be prdvg in the form of a lock box. The LS and BETs will
, / . .
. keep the keys. -
° - (’ . ':
a. s ;
’ By July 1, CHET will have tasked CHTECETRA to provide:
e Two full sets of NEAT testing boards on a no-cost loan, modi-
. fied witﬁ a lock box covering the test contrf,')l knobs
& The type ‘and nusber of items of Course 69 lsb equipment
needed for 50 students :
. i »
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t This will be shipped by August 1 and delivered to Stockton by August 20. ,
. i, Nt
= ' The LS and an ET will check out the lab equipment and

microfiche readers on August 25 Repairs or :eplacuents will be ar-
:anged as needed. -

ht

‘ ) . v
. b. Demonstration . p .
t ; /
- The lab equipment will be used by students under the -
supervision of the LS, or.%n m"wben the LS is off duty. The micro-

fiche readers will be used for CMI tests.

Maintenance of this equipment will be provided by ETs.
Iﬁre:e are no data available on maintenance requirements, but the staff
- ueing the equipment at CHTECETRA Memphis see na need for major effort.

An estimate of 16 hoyrs per month has been made by PRC to cover main- :
tenance. ' ) ) g

A maintenance log will be kept The nicrof.\.cbe readers
will be serviced by a local distributor. -

v

‘ The LS and ETs will keep a record of equipment use to '
identify whether or not the provided equipment is adequate and L T
'\necessuy. : :

Y
Ay

c. Bva.'l.uatic:mr . oo ) . ol
) The cost and frequency of repair dsta will be used in
the economic analysis. Equipment and maintenance needs for onsite OMI
will assesged baged on' the use data and results from interviews and
obZ¥rvation, The study will be completed June 1.

-
~ - ~ -

-

[ - - 3. Pacilities r , S

&

The learning center will be located in the blockhouse ) ‘
(Building 120) conference room. Two large conference tables, arranged

. . ‘ ' - “V‘.
o . B .
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in 2 "T" shape, will remain. 8pace it/en-ﬂ.gble at one end of the Yoom

" for Opscan/Terainet cluster, two 'standard six foot highmetal stor-
age cdbinets, and a small desk for the 48, The cabinets, vhich will

, contain lab equipment, study materials, and microfiche readers will be
‘> locked when not in use. Pigure III-7, in Chapler III on evaluating

‘facilities, shews the dinensions of the rocm a.n9 possible pl-acuent of

" the equ{pment.

A\;‘uhm of five trainees is expected at any one time for

scheduled study, testing, or laboratory work. Others By Come Ln on

their free time to move ahead in the work or do remedial work. The

trainees will work at the conference tables. | -

LY

/-

, " Staff agetin-gs will have priority over COMISAT for use of the
conference room. In order to minimize disruption of course work, an
effozt will be made at Stockton to schedule staff peetings several days

ahead, This vouzd give t'ge LS encugh time to aéjust trainee schedules
‘for working in th-e cente:. ‘ *

a, Pr ration . s

) y By July 11, the Stockton 2SO will also verify that two
storage cabinets and 2 desk c:g.n be proviée.'for the Imning- ceate:.
By August 20, the ESO will have_equipped the learning center \ritb stor-
age cabinets for course xaterials and equipment, and a desf for the

LS. As s00n as the magerials and equip‘éat s:tive, the will have
them stored in the le‘a.m‘ing *center.

14

On Avjust 29, a wor kebop dealingvith the schedules and
taske of the personnel ta,king part®in the Semcrktration vill also ad-
dress ths scheduling of the le&ming center. Provision will be made
for r’le-et Cente: staff conferences.. It is expected that there vill,be
little variation from the ag:eed upon) “schedule,

. 4 4
X i \\/
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} . b. Delonstration - T .
The learning center vill remain open 24 hours a day.
However, when Fleet Center staff conferencea are held all OO activi-
ties \rLll stop and OMI perno&l will leave the wnfe;?bce roce.
Zy

N . —

During the week, the LS will occupy the desk in the roce
from 0800 to 1500 hours. The rest of the time the ETs vill be on cail
to come in and prowide assistance.

-

The obeervations and periodiae interviews of students and
suppcrt personnel by PRC staff will provide data on the adequacy of the
facility for the OMI course. By Pebruary ZSL, the equipsent and ma-
terials will have been returned to CHTECETRA, the Opscan/Terminet clus-

ter shipped to MIISA, the phone line discormected,.and the gtorage .
cabinets and LS desk reaoved.

o . . Evaluation ‘ 1

' ’ Thev assessment of facility needs will consider user

- . ,sat;sf&;% ion based on the interview results and observaticm by ?C
a staff. The adequacy of the space and organiution of the rocm will be

assessed. Infergnis will be drawn on the requitelents for an oper&- /
" ., =
tiorri (o 31 s_{sta in the mlmtiozn study to be completed May 19. 3
‘ -
4. Print snd Other Materials : / )
" The following materials will be ptcvideG by the.agency indi-
cated in parez:tbem
° Ten ccpies of BE/B Co-::rse 69 core module (1-14) texty
. (CHTECETRA) \ . FY
) - ) ' . . 40
5 e . ©Sbort and long Opscan test answer sheets, lab sheets, -~

pininistrative forms. (PI,' P2, P3), Terminet paper (CNTECETHA)

® Student end Bupport personnel log sheets (PEC) \

. Expendsble supplies such as pens, pencils, paper (Elvé-tm.\

. ' | Stock ton) i
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In addition, the BSO will order correspondence course uterial from the
Haval Bducation and Training Progru Develorment chter in Pensacola. .

L
[ ]

, a. Preparation ) ) - ' -,
By July 1, CRET will have tdsked ONTBCETRA to provide 10
gsets of Course 69 texts, modules 1-14, and enough test sheets, micro- '
fiche tests, 1ab papers,.Opscan adainistrative forms (Pl, P2, P3), and
a Terninet paper to support the experiment. These will be delivered by
o\u-gust 20, 1577, and stored in the learning center,

-By July 25 the ES50 wil¥ order the corregpondence
materials, They are to be deliwered by Avgust 23.

b. . Demonstration

The students will be given access to the materials by |

the LS, or, when the LS is off duty, by the ETs substituting for the LS. ]
During the demonstration, the periodic intérviews and \\ . ‘

observations by PRZ staff will obtain information on any bottlenecks
_that na{( exist witg: respect to materials, ‘F <

—

c. Evaluation )

A judgment will be .made by the PRC staff on whether or '
not thlr zaterials . were adequate in number and availability. ‘Implica- )
tions might be drawn on requirements for an operational QM systes. .
Emver, the test case is small for this subject and it is Soubtful
strong conclusions can be reached. The mlysis will be completed by

June 9. ) . >

£=
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Chapter Vv s
J
TASKING '
A. Introduction hg

A, successful demonstration \n‘.ii require coordimration and support
from a number of ccemands and operating units within the Mavy. This

chapter describes the specific tasking required \dtbin the Havy t6 car-
ry out the demonstration. -

B. O_gganlza.tfoml Responsibilities

- . it

Within the Ravy tHere are four groups involved in the tasking:

_ OHET, COMIAVTELCOM, 'CRTECETRA and MIISA.

» <
CHET is responsible for preparing and issuing the tasking. The
tagking for the communication lines bas to be approved by G?-Syy/

" COMNAVTELCOM ., . w

sk

-

COMHAVTELOOM will be responsible for gpproving the use of commer-

cial leased lines to connect. B‘to;ﬂtt with Sm.biego; including the se-
lection of modems to conneot th-e lines with tﬁ-e terminal equipsent. 1In
gaining thi® approval, justificasfion for the use of commercial lines

. instead of available Ravy AUTODIK lines must be shown. The argmqnts
‘presented in the preceding chapter and Appendix M on the selection of

the communication life provide the basizs for this justification.

"CHTECETRA will be respodisible for providing a learning supervisor,
the BE/R Course Pile 69 laboritory eqia/ip-ént. and the textbooks, test

{ 119
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forms, answer sheets, and other materials related to the course. Thé
costd associated with these items are to be covered by CRET.

MIISA will be r!s;xmsible for ptoviding gpecifications on the coa-
munication lines and’ kde:s, o:deriug and delivering the OPSCAN/
TERMINET clusters, and providing student data both in preparation 'to:
and during the demonstration. /Becaus-e of a change {n ownership of the
manufacturer of the OPSCAN equipment, MIISA will have*to work out an
agreenent f.’or' the additional cluster. These negctiatioris may be
leng;hy ard require an early start in order for the equipment to be
ready for the demonstration.

Three types of student data are required from MIISA in order to
efficiently carry out the desonstri‘t{.ggg_'lfhe first type consists of
projectioris of time to completion for sm with the skill levels
representative of the volunteers at Stockton. This i8 to be obtained
by enrolling the wolunteers, if they ar; known, with names and soci;}.
security numbers masked, ors2 fictitious set of students with represen—
tative. a;ptitudeqlevels. The immediate Gutput of the o1 co:pute: will
provide a'n/estin.a'ted tis-e to completion., Once that is obtained, the
enrollrents, fiqﬁ'/ous or actual, will be erased from the computer
files pending enrollment of the final set of students at the beginning
~ of the demonstration. The second type of data required is routine
progress repérts for the stt;éents actually efrolled in the demonstra-
t16h. As indicated earlier these will be mailed by MIISA San Diego,
initially twice a ‘week and then on ‘a wetkly basis, to the learning
supervisor at Stockton The third set of data will contain information
on the learning etfectiveness control group. and will be Jerived from
historical datfa contained in/_\aﬁ co:putér at Memphis. Two steps
are required’ to obtain that data, ?1:3%:. files will be searched to
identify g:aduates of the BE/E coutse Pile 69 with psyg:ada levels in
. the B4 to E6 group. Once a control group has been iéentified, per-
formance data on time to completion will be obtiined. S

. .
120
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In addition to student data, MIISA personnel are to provide PRC
with data on personnel time expended for the COMISAT project.
; )
C. Tasking Letter )
The kasiing letter to be issued by CNET will:

T

‘o Bet deadlines
Pl

] Initiate long lead-time activit.’i_u'.

. Where additional work iz required before requirements are
completely known, allow resolution of details between the ap—
propriate Bavy group and the project staff at PRC

\ €
In addition, to ensure proper coordination of allactjivities, the let-

ter should clearly specify cosmunication links between the Ravy .groups
participating in the demonstration, ‘the PRC project staff, and ONET.

. The tasking letters should detail the following activities to be
carried out by each orgenization:

/ [ MIISA

~— MIISA 8an Diego to register the students, and prepare

and mail student reports twice a week for first month,”
weekly thereafter:

- . » L

-~  MIISA He:phis to establish a Cclplexczdentificatlc‘m Hum~
ber for the Stockton tr eez; estimate time to comple-~

tion for a group of train eprmntative of 8tockton
based on data supplied by PK:

— All involved sections of MIISM to suhnit all costs and
time charged to:the project in a forl suitable for -
analysis as #pecified by PRC - -

® cs'rm.\

- MI Syste- Manager to task MIISA to provide Btockton
with two installed and operating OPSCAN/Terminet clus;\
ters by Angust 29, 1977. Delivéry will take place by

L e 19{1\/
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OMI System Manager to task MIISA to lease, via
COMHAVTELCOM, & two pair, type 3002, full duplex, urcon-

. ditioned line from Stockton to San Diego. Bell 202-T

moders should be used at each end of the line. The line
will be activated Auvgust 29, 1977, at the latest ¢

OMI System Manager to task MIISA to have Honeywell in-

stall the RP6352 asynchronous line modulator at San
Diego by August 29, 1977

To provide 10 sets of Course 69 texts, modules 1-14, and-

enough test sgheets, microfiche tests, lab papers, Opscan
administrative forms (Pi, P2, P3) and Terminet paper to
support the experiment. These will be delivered by
August 20, 1977 . .

To provide two full.sets of HEAT testing boards on a
no~cost loan, odified with a lock box covering the test
control knobs; to provide the type and nusber of {

of Course 69 lab equipment needed for 50 students. This
will be delivered to Stockton by Auvgust 20, 1977

To train and assign an LS to arrive at Stockton by
August 20, 1977. The IT-BE/B training program will be-
gin July 18, 1977. 1If necessary, more than one LS will
be used in sequence to maintain a_full tige position

To identify and maintain files on a control group for:
attitudes

BE/E TPC to assist in id‘entifying a group of 55 trainees
to validate the attitude test at Great Lakes Training
Center, 55 at Wemphis. The contact at Great Lakes would
be identified and all arrahgements made by the TPC.

This will begin by July 5, 1977

To assign a staff member to oversee the setup of opera-
tions_at Stockton. Dates to be specified

To submit all costs and time charged to the project in a
form suitable for analysis as specified by PRC
e

A a‘atp}.e tranglation of these requirelent;finto a tasking letter’
is proyided in Appendix N. . -
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} Chapter VI
DEMOMSTRATION MASTER PLAN

This chapter chronologically describes the preparation, conduct,
and evaluation of the demonstration 'frca completion of this report to
evaluation of the results of the demonstration. Pigure VI-1 is a flow
chart of th® activities. -

A. Preparation ‘ .

Ypon completion of the demonstration design, CNET will provide
tasking for actions to be taken in preparation for the demonstration.
These tasks are described in Chapter IV.

By July 11, the BSO at Stockton will provide PRC with a represen-
tative list of student characteristics baged ofr the Chief's survey of
potential volunteers for the OMI course. By July 15, KIISA Menphis
will regigter these students in,tbe BE/E Course Pile 69 to predict com
pPletion times. The students will then be dropped from the file and the
results given to PRC staff for use in finali{zing the demonstration -

‘schedule. The PRC staff will be at Memphis when the data are cbtained.

Also by July 11, the B3O at Stockton will verify that two ;torage
cebinets and a desik can be provided for the learning center. By July
15, the BE/E TPC at CNTECETRA will assign an_individual who is familiar
with the BB/E Course Pile 63 as a CMI advisor to assist in settifg uwp
the demonstration at Stockton. ’

'i2§7124 L . » .
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An LS will be identified by CNTBCHTRA by«July,ll. Also by July
11, the BB/E TPC will arrange for the LS to begin any recessary IT-BE/E
tra .
ining ‘on July 18 P )

By July 15, MIISA Memphis will complete contract negotiations with
Honeywell for the following:

P
o  Delivery of -two Opscan/Terminet clusters to Stockton by
August 20 . ’

)

° Installation and checkout of one clwséet at Stockton by
Auvgust 29 i

° Maintenance of the cluster on-call by Boneywell for the Ter~
minet, by RCS for the Opscan

. Installation of the RP6352 asynchronous line aodulatbz on the
O4I concentrator at San Diego by August 29-

.

P

By the same date, MIISA must insiti'ate negotiations through COMNA
COM for a contridct with Pacific -'felephone to provide a dedicated phone
line between 8tockton and S8an Diego. ) .

The training of the L8 at the tzaihirg center in Memphis or 8an
Diego BE/E school will begin July 18 and finish August 5. On the same
day, ‘PRC staff will begin a week~-long validation of the attitude test
with 55 ‘students at the Great Lakes training center. -

On July 18, I:IIISA Mewphis will begin a file search of Course File
69 records to identify an historical set of control data for #tudents

_with similar BTB scores and paygrades from Bé fo 26. Upon ccmpletion

of this search, PRC st3ff will screen the results and select a control
group by July 29. i &

% .
Beginning July 18, the BSO at Stockton will survey offsite person-
nel to determine the number who will take the BEVE correspondence

4
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course” On July 25, the BSO will order the necessary teset and test ma-
t@rials from the Haval Bducation and Training Program Development Cen-

ter in _Pensacola.

During theoweek of July 25-29, PRC staff will administer the sec- B
ond stage of the attitude test validation to 55 CMI students at the
* Mem training center.

On August 1, there will be two shipments: (1) the Opscan/Temfnet
clusters by Boneywell and RCS, and (2) Course €9 print material, lab
equipment, and microfiche readers by ONTECHTRA. Also during this week S
the ;so at Stockton will finalize the list of volunteers for both the

(I course and the correspondence course.'
N
¥ .

~

.

| on Abgust 8, with student 1ists complete, the BSO at Stockton will
prepare the needed registration information and provide copies to S8an - =

Diego and the PRC staff who will bé. in Stockton August 8 through Sep- " ] .
~ FO
tember 16. - - ; ,

. Also on August 8, pur,qrxeiphis will establish a Cceplex Tdentifi- P
cation Number for the c-u/learning center at Stockton and notify mﬂ"/‘\
San Diego of the file mnber 80 the latTer can handle adninistzative -
actions on the’ cduputer for SBtockton.
. . : N - .
| * on dugust 12, KIISA San nggo will.“%egister the Stockton CMI stu-~
dents and mail copies of the initial rhater to the ES0 at Btockton anl;lv‘
- to PRC in McLean, Virginia. ‘rhe roster sbould be received at Stockton
! t on Monday, August 15, at which time tbe BSO and-the PRC staff at Btock~ ¥
ton will schedule student course actiyitiés based on the estinted
course completion time contained in the réster. A tentative schedule s
i1l be prepared by August 19, and revised in & planning session sched-
. uled for August 29. A 3

@ . "
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August 20 is the last:. day for arrival of the LS and the CMI advi-
sor and delivery of the Opscan/Terminet clusters: and the course mater-
ials and equipment. By then.the ESO will have equipped the learning
center with storage cabinets f,or céurse materials ard equipment, and a
desk for the LS. As soon as the materials and equipment arrive, the -
ESO will have them stored in the learning center. . -

The cottespondence course matdrials are expected by August 23. On
August 25, the LS and an ET will check the lab equipent and microfiche
and arrange repair or replacements as needed.

k)
F

By August 26, the PRC staff and the BESO wi dinister the atti-
tude ptetest and interview to the CMI studenta ’e‘y personnel, ’
Beginning the afterncon of August 29 and continuing throughout tbe.
ek, the on-watch orientation meetings will be hel® with the ETs"
Thege meetings, which will last three hours, will prepare the ETs’for
their roles as substitutes for the 15 and as naingenance\petsonnel for
the lab.equipnent. ,
On August 29, Pacific 'relepbone’vill’ have an operating dedicated
line, including modems, between Stockton and San Diego. - Honeywell will
have cogpleted installation of the asyncbeemue: line modulator to tie
in the OMI concentrator in S8an Diego. Honeywell and HCS will also have
completed installation and checkout of the cluster so there will ‘be a

—

4
L}

~

A wotlubopﬁll be held on the morning of August 29 to develop a
eoaplete scheduling program for the opeération of the CMI course. At
this workshop, the 18, OMI advisor, PRC staff, Division Otficeu, Com~
munications Officer, ESO, and DTC/POs from 8tockton will develop a
schedule for .the L8 and BETs over the expected duration of the course.
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Beginning the_afternoon of August 29 and cchtinuing throngbout the
week, meetings will be held with tbe m to set student schedules, The

PRC 'staff, the LS, the CMI advisor, ang the Divisidn Officers will par-
ticipate, ) \

. | - D

-

¥eginning the afternoon of At;gust 30, and extending through Sep~ °
tember 2, the students will be briefed on the course. The students,
BTs, DTC/POs, and BSO will be walked through the operations of the
cluster and the use of the materials in the learning cenﬁer by the-L8
and OMI advisors. These walkthroughs will be.scheduled in the vorkshop
of August 29 angd coordinated to avoid confilict with the ET meetings.

. . * ‘
B. Demonstration .-

- Tuesday,sSeptember 6 will begin the demonstration. The LS or BT
will initiate each student into the system as they arrive. Por the du-
ration of the course, the.students will devote an average of two hours

|
per watch to study, lab work, and exams. The last student is expected .-'-*;
to finish by Pebruary 2%. When the course begins there will be a re- . J
vigsed es}hate of the end date. l .
4 I( ’)

The correspondence course students will also begin on September 6
and are expected to finish in about 18 weeks, agsuming an average of 10
hours per watch string. Allowing for holidays, they will finish by
Jahuary 20. A reévised estimate of co-pletion will be made by the PRC e ]
staff for the August 30 workshop using tine-bo-cclpletéon estil.ates ‘

from MIISA. - -

The OMI course will operate under the- dizection of the L8, with .
the ETs substituting on administrative matters and technical Question! - arf'{
when the LS8 is not on duty: The ETs will also maintaih the lab equip~-
ment, Student progress reports in the form of learning center rosters -~

will be provided on a weekly basis by MIISA Ban Diego. The reports
v ’ -
p . ’ b |
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vill be printed and mailed¥riday at san Diego for receipt by the LS at
Stockton -on Monday. «During the first month, an additional roster will
be mailed out on each Tuesday.
L 4 : . ‘x
As the OMI cpurse progresses, adjustments will be made to sched-
ules a;nd procedires for students and BTs. During the first two weeks,
at least two neeti'nga to discuss changes will be chaired by the LS.

_ The participants will be the LS, dﬂt&dvisqr, BESO, DIC/P0s, Division

Officers, Communications Ufficer, ETs, and PRC staff. PRC staff will
cbgerve the first two weeks of the course and develop an agenda for the
first two aee,tin;gf, plus an as;es'saent on proposed changes to be dis-#
cussed in the meetings. Improved schedules and procedures will be
generated. Aﬂ:et “the first two weeks, aonthly leet’inga will be sche@- .
uled to coincide with vigits by PRC staff.

In order to gather d&t?and information on costs, personnel tL&e,
and procedures, support personnel at Stockton (the LS, CMI advisor,
BSO, DTC/POs,.ETs, Division Offi&rs, and Camaunication Officer) will
maintain logs of their acéivities. The Division Office‘r; and Cossmauni-

- cations Officer will note the #fim spent by any staff not keéping a

log. These Iogs will be conected _each Monday by the zso} and forwatdea
to PRC at McLean, Vizginia.

-
=
e
7
-

¥ -~

MIISA ﬁér;ormel‘:’ Ban Diego and Meaphis will alszo report time and |,

activities devoted to tﬁ’e ptoject The Ccmputer Center Director at

) HIISA 8an Diego vill sen* mkiy report to PRC at ncLean each Priday

on costs and pqrsonntl%%i‘ The Deputy Director of MIISA at Huph‘ia

will report any s'igniﬁ costs o;,ti:e spent on the demonstration in

a v&kly/nport.
In sdditjon to the cost and time data, PRC will conduct routine
interviews with O 8{2?& and key support personnel to assess how

. . _ h 131 -
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well the demonstration is tgmctionitig in terms of perszonnel time, per-

sonnel training needs, organization and management structure, facili-
ties, operational procedures, and logistics.

These interviews will be
given at the end of the first two weeks, the first month, and each
month thereafter until the end of the desonstration.

*

The students in the correspondence course, which will run concur-

rently with the OMI course, will alsc work an average of 10 hours per
\
watch string. There will be little formal in

raction with support
personnel in the correspondence course and the DIC/FPOs at the ott-be.se

site will forwvard student tests to the ESO, who will review thea wd,,

at the end of the course, forward thea to Pensacola for grading. 'rbs
BSO will assist the DTC/POs in counselling students having any problems

Several spesific events will occur during the demonstration.
'Y

Septenber 19 the OMI advisor will return to Memphis.
[

PRC staff and the Stockton BESO and DIC/POs will adainister

the Stanford Diagnostic Reading Test to (MI students during
the week Of October 3-7, and to correspondence students dur-~
. ing the week of October 10-19,

Tbe results will be used in
assessing CMI student performance in the BE/E course 69 and
both groups on the special achieveaent

Tests and inteprviews to evaluate attitudes will be adminis-
tered to a control group of experienced personel attending a
M1 course from a land site. The dates and location will be .
set by PRC and CNTECETRA, with completion ewpected by Hovem- [/
ber 15. B8ince the students will be working full-time on the v
course, the time between the pretests and the final posttests
may be as little as six weeks. The control group testing and
interviewing is expected to be completed by the end of Decen-
ber. By December 15, the special exai to be used in compar-
ing the effeetivemzeﬁf the OMI and correspondence courses
will be designed. .
At the completion of the correspondence course (expected to
end by January 20, 1978), the ESO will complete the student
files and send & summary of .student time-to-complete and to-
tal performance scores to PEC at MclLean by January 27

-
-
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* The demonstration will be closed down by Pebruary 28, 1878. on
Pebruary 24 the last stpdent {s expected to log out, and on Pebruary 27
MIISA Ban Diego will mail out the Graduate Performance Summary and At- ’
trition Student Performance Summary to PRC at Mclean and the LS at

Stockton. The ESO will collect and forward to PRC the remaining tipe -
&ad cost logs, .

L

-

'rbe Opscan/Terminet clv::tez ‘will be disconnected by, Boneywell and
E(E on Pebruary 28 and the units.shipped to a szite designated by
J:uzs.\. Alsc by Pebruary 28th, the ée-di..ate:.‘ '.:boa-e iine will be disgcon-
nected by Pacific Telephone, the ESO at Stockton will ship the Course
69 materials and equipment back to CNTECETRA at Memphis, the learning
ce;:tez will have the cabinets and LS desk removed, and the LS will .
leave Stockton to report for new duty elsewhere, The LS will have com-
Pleted the OMT student files and submitted all the appropriate records

to CHTECHTPA in Me=phis, The BSO will keep wvhatever is degired for
Stockton files,

Por each OMI student, the attitude tegts‘ and interviews will be

administered by PRC staff, or the BSO and DTC/POs, within ome week fol- o
lowing completion. , On Pebruary 28; the test and interview will be ad-

} ; N
ministered by the PRC staff to key support personnel. N

ct pereon : )

-

C.  Evaluation
After the demonstration, PRC staff will analyze the results in

from February 7 to HMarch 3 the special achievement exaas will be taken
at Stockton by the CMI and correspondence students. The performance of
these groups will be ahalyzed by PRC staff.

PRC will have the following data and information in hand and tabu-
lated by March 10: -

- - 1

.
- - /




TAEG Report No. 45

’

_—

b
. Ml time to completion:
. Special exam scores ‘ ~

. Attitude test scores for both students and key personnel

s Attitude interviews for both ttm and key m:a@el

. Cost dats ‘.’ \k/\
¢  Personnel time data and activity descriptions

. Equipment and Logistics Usage .

] Interviews with students and key personnel on the operation
of the OMI course -

. . - [

A total of ‘four weeks will be required to analyze the data related
to learning effectiveness and attitudes. The effectivenesz will be ac-
complished by running a standard covariance analysis package on the PEC
computers in McLean to compare 'C!-_EI student performance at Btockton to d
the historical Course Pile 69- data cbtained from MIISA Memphis. Re-
sults will be obtained by March 24.

The attitude pretest and posttest data from the ézpetiuml (o 14
group at Stockton will be compared to the data from the CNI control
group. A covariance analysis will also be run on the PRC coaputers,
with results ocbtained by March 31. The interview m; will be used.
to adjust the interpretation of the statistical analysis of the test
gscores. All the attitude-analyses will be completed by April 14.

Costs and personnel time data will be used to assess the cost ef-
fectiveness of O onsite training for the Navy and the Departwment of
De . The cost of major CMI onsite activities -‘?.u be estimated and
compared to cwventi@ approaches, T'his work will be completed by 4
Jihe 1.

-
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The 'ra'aining objectives concern }ersonn-el, p-onml' mininé, T T
ozganiza:ion,,gnd procedural and logistics requirements, and will be ' .
dealt with :La that order. Each uses the personnel time datx and the
interview information on probleas faced and actual or potentid soln—

tions identified. A case study approach will be used to assess:
1

. Operatiohal effectiveness of the demonstration design \

. Desirable or required changes to ochitn an eftectin opera-
tional systea

Personnel and personnel training requirements will be studied and
conclusions reached by April 7. The organization and Ranagement struc-
ture requirements will be studied next, with results by April 28, Pra- :
cility and procedure requirements will be agsessed by)uy 1%, equipment
and logistics requirements by June 9. ! '

The lete report on tb; Jéeﬁor{strati&n will be pregented in
draft form July 15, 1978.

-
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PRESERT VALUE ANALYSIS
When two programs have different cash flows over time, a basis of azj
comparison is needed othet than the yeariy costs or savings. Present
valve concept provides such a basis. 1t reptesent&\ghe current value

~ of a cost or savings that will occur, at a specifisd future time.

z

Because It i3 possible to invest money and obtain income from it,
receiving $1,000 today is worth more than ‘receiving $1,000 two years’
. from now, ' Specifically, assume that a 10 percent annual rate of return
can be oht#ined for carefully invested money. $1,000 today would be
worth $1,210 (51,000 x 1.1 x 1,1) at the end of two years. Therefore,
- $1,000 is the present value of the $1,210 received at the end of two

years. ~

.

When deciding between alternative cash flows, it is preferable to
choose the alternative with the highest present value, all other fac-
tors being equa%,! Por exazmple, consider an offer of $900 now or i},zlﬂ
in two years. The present value of $1,210 is §1,000 and is larger than
the $900 offer. Based on present value it would be preferable to wa
two years for the $1,210. The choice is confirmed by considering thht
the $900 invested now would yield only $1,089 i{n the same time period.

Costs are treated in exactly the same manner. The present value
of spending $1,210 at the end of two years is $1,000. If the choice _
were to spend.$1,100 now or wait two years and spend $1,210, all other

. T !

N | E e
146

N




m———

4

TAEG Report No. 49

things ?einq-equal, it would be preferable to wait two yearé/;efd&e
spendirig the money.

’ -

7

Ro matter what the cash flow over time, positive or neqative, it
can be reduced to a pzesen/t value by the formula,

—

- A 4 X(2) X(n)~
PV o= X(0) ~ - —_— - e
(171 (ier;? (1+r)"
® - T &
- o —
where X(n) = cash flow in year n

LY
r = average rate of return for the year

1 =
[}

The tera discount rate is useé instead of rate of return i{n the
more general consideration of public investments and in particular in
Defense Department applications., DiScount rate will be used in the re-
rainder of this discussion. Of:en, the cash flow i8 uniforz over a

year. 1If r is the rate of return for a full year

~:, . X021 X(2) %(n)
PV = X0 =+ + + o .

K3 r o rn

(1 2) (l+—§) ‘ (l+5)
. When the cash flows are identical from year tofrea: and are repre-
sented by a,
1 L1 1
PV = a 1 + + L., * ..

(4
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>

‘ .
Sometimes, when a fixed present investment is being compared to a

cash flow over time, the equivalent annual cash flow is desired. That
is given by

. =
a. T )
1 1 1
- o adh ad? Coad’
- - J

-

The selection of a discount rate r, is very important in analyzing
present value, A change in r could change ‘the choice of/progra%., For

(S

Defense Department prograns, Reference 3 specifies a value of 10

percent. /~ -

Por COMISAT, a program life of eight years (corresponding to the

life of the terminals) was selected, Por any coamponent of the program,

such as an individual course or terminal, the present value is calcu-

lated as follows

-

ey

rd
a a i - ac -
PV = a . < + < $~’f/. . F —_—
’ ° r r.2 r.8
i ‘6-143) (143) (145)

R =a +5.597(a)
o

-~
2.
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S Where 3, is the fixed investment, a, the annual cost, the discount
rate is 10 percent and the program life is eight years.

Becauge the CHI courses have a life of 12 years, there is some
value remaining at the end of the eight year program. Assuzing uniforsn
depreciation over 12 years, one third of the initial investment remains

] aE the end of eight years. That value could be.transferred to another
program if COMISAT ended and CMI continued at 'thé training centers, or
it could be charged to later years of an extended COMISAT cperation‘

. along with other annual costs and savings, Hence the present value of

4 the remaining equity is an equivalent savings. If the developing and

e

coding cost is

ao = 35227750

as it is for a course 51 days in length, then the remaining equity at

. khe end of eight years is 2 /3 = $522,750/3 = $174,250, and the pres- ’ . ‘

ent value of this equity is ; ) )
< .

~ Y

PV (a /3) = 0.4665 ($174,250), = $81,288 1 .

’ Consistent with the Defense Deparﬂaent inst:yctions of Reference
3, the presgent value concept was used to describe the projected net
benefits of COMISAT. The reader is referred to that document for fur-

* —
J ther informationh om conducting and presenting ecdnomic analysis results

for Defenge Department prograns.
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Apperdix B
REQUIRED AUTODIN 11 CAPACITY

Asg discussed in TAEG Report Number 44 (page 219), each 10 student
hours of training vxll require a transmission of l 087 character® from
the remote site to the CMI Computer and 9,174 chataciers from the (o34
Computer back to the remote site; These transmission requirements as-

sume a batching of 10 messages together to;_,increase comunication

efficienet
r
. ‘\

Por purposes of determining the size of the transmission line re--

’quxred to and from the CMI Computer, the larger of the two transﬂiéion
requirements must be used, (Usi_n-g the character{stics of the represen-
tative C!:HiSAT/p{\cErm of Table‘ II-1, the number of student training
bours per/year "is: -

-

(20,8817 students/year)?%'l)(zss hom:s)l = 5,148,941 student training
hours per year

-~ 1 .

Thus, the total number of characters per year to be transmitted to the
M1 Computer center is:

- F

(5,148,941) (9,174) _ 4,723,638,473 characters per year
10 , R
= 1504 characters per sec"

L L

lhsaming an average course length of 255 hours,

B~-1

150
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4

- ?his transmission requirement should then be converted into an ap-
7. propri;te sized transmigsion link between the nearest AUTODIN switch

,’ and the CMI bomputer and the cost of such a link calculated. Incidently
the: net cost of the AUTODIN lines required should be calculated as the

v ',diffe:ence between the tota} cost of the AUTODINzlines and ‘the cost of
the addit}onal deédicated lines required to operétqzﬁgg a1 83111 pro- .

[ gression courses at the training centers., Neither of these costs is

- (availahle at this time, %

Similar calculations could be made for .the additional transmisgion

-

U

requirements the. COMISAT system .imposes on the message center at each
Por the 538 sites irgy

remote site, uvded, in the represgeptative case
this amounts

“sFoonB.

-

o

i
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Appendix D
ESTIMATION OP COURSE ENFOLLMERT DA

As =mentioned in Cha;ter II, the data on individual enrollments for
skill progression courses was limited to the title, lergth, and nuzber
of graduates of the 10 cou;ses vith the highest vol.ume., The lack of
data necessitated generation of populations for courses ard approxirma-
tion of such enrollment quantities as average attendance and studen
man-days, This appendix provides further details about the procedures

uged %0 arrive at these estimatesg,

A, Generating Course Populations

The basic ass:zption underlying the generation of estimates of
coirge volures (s that the derived populations have the saze p:G%er—
ties, {.e., can be fitted by the same curve, as the populations of the
10 highest volume courses. With this assumption, the required popula-
tions can be obtained by fitting a curve through the populations for
the 10 highest voluze courses and extzapolati§g this curve to obtain
the needed populations. These steps are described in greater detail

below,

1. Pitting the Curve

As Pigure D-1 illistrates, the course populations seem to
follow an exponential curve. A learning curve was ased to approximate
these populations because such a curve i3 exponential in shape, is rel-
atively simple td derive and manipulate, and provides a close approxi-
mation to the data, This appendix contains & discussion of the learn-
ing curve and its properties,

L

&
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Fgure U1 Population Plot of the 10 Highest Yodurms Courtes

>
A process follows a learning curve 1f the accumulated averade
2{ the dependent varlable decreases to a constant percentigé of th
previous accumulated average value whenever the i{ndependenf vari is

_~Soutled. Por example, if the populations of the high volume courses

foilow a learning curve, then, by doubling the nimtber of courses, the
~ accunilated average student p;ogxxlatioz; is decreased to a constant per-
cent of the previcus accuss’ulated average population. The constant per-
centage mentioned above is called the learning rate, A learning curve
with a 70 percent learning rate is plotted in Pigure D-2,
TN
To determine {f the course population data follows a learn-

- ing cwrve the accumulated average populations for sach course were .

T D2 - '
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Table D-1 Actual Curmutztive and Course Populstom ,
{1 N V4 {3)
Highest Volums Sums Accumulsated,
Course Numbet ) Average
1 3,110 3.110
2 4,433 2,2186.5
3 5.607 1.888 -
4 6,567 1,641.75 .
5 <« 7.478 1.4%.6
¥ .
8 7,786 1,287.67
7 - 8,312 1.198
8 8,854 1,110.5
9 8,285 -1.031.67
10 9,685 938.5
® S
D=3
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deternined and used 0 examine the 1ea£ning rate, .Table D-1 contains
these accubulated average populations, which were foupd by dividiT?Athe
.- ?

cumulative population by the course number. The learning rate can now

e estimated by performing the calculations given below where A

: { is
. -
the accumylated average alation of the i*" coyrse.
*
£l -
N = f am s
S,
- . (_
A
R
Sa
i e !
- = Z¥a
A
Z
. .
4 -
— = kB

):,.
o

.
»

.
L

-

-4
[aJ

was noved that ali of these ratios are fairly close to 70

percent In fact, thel:r average is 69.8 percent. Bence, a 70 percent
learning curve seemed to provide a reasonable approxization to the

course popolation data and was used in obtaining subsequent course
popilations,

The next step in arriving at these course lations was to
] g

determine the algebraic form of the particular learning curve to be

ysed. The algebraic form of a genetal\ieérning curve is

\

—

=
.t Yl >

, AN

where, for purposes of this analysis, YX is the accurmulated average’

E 4
nuzhber of students over N courses; 2 is the nusber of students in

D-4.
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course 1; K is the number of courses; and ©» {8 an expone;t assoclated

with the learning rate. 1In this equation Zu and N are variables, g
is 3~constaﬁﬁ’whoéé'§aiﬁé’IE”iﬁéGH’ébugéu§fiéy'éﬁa'b ig a consgtant -
whose value rmust be derived, )

4
»

N -
3

To derive > the learning curve formula was first applied to
the second and fourth cou;'ses, which ylelds

L8]
p -
%

MR

¢
/

and d {

/]
Lt
P
b
()]

3]
ty

F

-~

respectively., Dividing the first of these equations by the second re-

due to the relationship between the accurulated average populations.
Applying the logariths function to both sides of the equation? the
A

value of © was found to be .516, BHence, the specific form of the
learning curve which was applied in this analysis is

«

3*,':-

- )

Y, = =
.

. W .- 216

M1

[

2, Extrapolating the Curve
The accurulated average gopulation for the eleventh and sub-.
sequent courses can be determined by substituting the course nu=ber for
R in the formula p;éviously derived, These resulés are'!hown in Column

L4

<
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2 of Table D-2 fo' courses 10 through I8 Bowevgr, ﬁhe course popula- -
tion, not the accumulated average”course population, is required.
Course population can be obtained "cn .he accumulated average popula-
tion by employing the following steps: =
o Por course 10 ard all subsequent courses, multiply the ac-
cunulated average by the course nurber, R, to find the cumu-

lative number of students in each of the K courses. The
-~ resalts of these calculations are shown in Column 3 of Table

D-2,
o Subtract the cumulative pop;‘.a:*.or\ for :!Q'e n-18% course
from the cumulative popalation for the N course to find
“he number of students taking the Nth course, The resale-
:ng couarse enrollments can be fourd in Column 4 of Table D-2,
_ ™
' Tabie D2 Approx mate Currutative end Course Populations . ,
!
j - -
1 | (2 (3) i (4) '
H i
! -
N ! Accumulate Fitted™ H Course
Course Number ’ Average Cumulative E Population
9 %479 9479
A 92 4 9926 447 -
t 12 852 8 16,353 427
13 877 3 10,782 403
14 795.8 11155 393
15 7639 11,534 373
6 743 8 11,900 365
17 720.9 12,255 355 ,
18 6399 9 12,588 343 - .
¥ ]

B. Approximation of Enrollment Quantities

Two entollnent quantities were approximated in this analysis:

average attendance and student man days. ’ -

bes o
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H

Y. Average Attendance

P

. . -
" The average number of people enrolled in 4 course at any

given time was determined from the number:of graduates, using data from

Table II-5, The average number of students {s: ~

-

[14

entrants + graduates . 62,909 + 61,666
2 2

= 62,287

-~

Average attendance can be obtained from the number of graduates by:

total average attendance

total nurber of graduates

(number of graduates in the course)

= 62,287 (course graduates) = 1,01 ‘course graduates)
61,666

2. Studggt Man Days

The number of student man-days required by a course was de~
terzined by multiplying the average attendance by the course length.
With the exception of courses one through ten, all courses were assuned
to require 51 days, the average course length for skill progression

courses,
The results obtained by these procedures were used in the

economic analysis in Chapter II.

—
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4{‘ . Appendix B .
DE""AILS OF THE CALCULATION oF cos'xs, SAVINGS,
v BREAR-EVEN mpm'rzons

®

The components of costs and savings were described in general
L asy
terrs in Chapter II. This appendix presents the details of the tech- /
nigues used to calculate each cost element so that the reader may ver- '’

1fy the analytical results,

- A, Costs and Savings Incurred Through Developaent of CMI Courses for
. Training Center Use -~

1. Course Development, Coding and Maintenance

As discussed in Chapter II, developing a course for CMI in-
struction Qnd coding it for usé on the computer requires an incremental
expenditure .of $2,050 per hour of training, The number of training .
hours in a course was determined by first multiplying the number of
o calendar days by 5/7, to obtain the number of ‘working days required by
. the course. Multiplying the result by 7, the number of training hours
in a day, yielded the hours of training required by a course. The de-
velopment and coding cost were then found by: !

) Development and coding cost per course: b
= ($2,050) (calendar days) (5/7) (7) 1}

== (510,250) (calendar days) ‘ '

1 -
The annual course maintenance cost was estimated by taking five percent
of this incremental expense of developrent and coding.

P ) 4
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2.  Computer Expansion Cost < .

The components of computer expansion costs were_ﬁigg_ggscus-
sed in Chapter I1 and an annu;f'ESQZ”GE'§I2”353’¥§?'QZQQNtSBusand AOB
students was determined. AOB can be found by dividing the ave:age an-
nual attendance by the number of JBuccessive courses in a year, which is
L365 divided by the course length in calendar days. Therefore, AOB is:

faverage annual attendance) (Course length in days,
, 365 L}

and annual computer leasing cost is:

514,400, (average annual attendance) (SQurse length in days,

1,000 365

$.0395 (average annual attendance) (course length in days) - (2]

*

Cak

Terminal Costs

*

For each 60 AODB students taking CMI at the training center an
additional terminal must be purchased and maintained. Assuming courses ‘
can share ‘terminals, the nuaber of training center terminals required

to se€rvice a course can be found by dividing the number of ADB students

in th2 course by 60, s

The investment and maintenance costs of a training ¢ er
terminal, from Table II-7 in Chapter II, are $14,250 and $147/month\re-

spectively. The eight year present value of total cost of one training
center terminai is:

»
$14,250 + 5,597(5147) 12 = $24,123.

Therefore, the present value of a training center terminal cost for any 4

—

course can be found by

P S T B T




B. COMISAT Costs and Savings for Training Center Justified Courses

- . » k-/
" o~ R ‘

N ,

. TAEG Report No. 49 . - ?
& Cournse AOB ($24,123) ? . . (3]
— T ———
. 60 2y '
4. Savzngs in Student Time and szing Costs : , .,

.
Tbigébvzng in student man-hours of training with CMI compared ° #
to conventxonal trainipg is the product of the number of AOB students,

!Fe percentage of time saved by CHI, and the annuai rate of pay for .

eaEP student. %ﬁf arninual salary, 1nclud1ng basic pay, quarters, incen- T
tive and special p Y tetltement pay,. and mzscellaneous expenses, was .
assumgd to be $10,090, the salary of a stg ent with an E-4 rating. As ~

1n61cated in Chapt&r II, a 20 percent decrease in tra.ning time was ag- J

sumed. Thus, the annual saving in student salary is:

&

- ¥

(AOB) (.20) ($10,090) = $2,018 (AOB) . - : (4]
Incremental living savings® was derived 1n a similar mannet by
multip}ying the average annual number of.studeéésf evetaée number of
days saved, and incremental living expense saved The average number
e; days saved was calculated as the progipct oﬁ the number of calendar -

-days - zn a course and the 20 peteggt time savzngs factor. The incremen-

tal lzvzng EBSt saved is $2.50 per day. e/_;ne annual living cost sav-

-

ings was determlned by:

e

» o= $ 50 gavékage nimher students) {calendar days) [5]
.‘§ k/‘ ‘ - '

(average myumber of stude;:jl/}éfb) Eaélendar days) ($2.50) - .

1. Terminal Cost Lo .

} ] - 14 . .

< In order to- ?@ach the first 17 courses thzough COMISAT, the

only costs are for terminal purchase and maiAtenance. Por the low
maintenance case, the undiscounted terminal invegtment cost is the .num~-,
ber of sites multiplied hy the unit terminal price of §11,450; Por the :

.

hd . i -
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,high maintenance case with assignment of spare terminals, “the same cal-

-
*

culation is m;dé but the number of terminals to be purchased is in-

creased by the spares, . . . .
. .

%‘ Spare parts mvestment cost was detemmed similar to- termi-

R

nal cost, using a spare parts unit cost of $6,529, The discount for a
particular number of tetmnals or spare parts sets was found by taking
t\ihe sum of the discounts ‘in Table I1I-10, weighted by the number of
units in each discount group. Por example, if 80 units are ‘needed the
"total discount is: .

0(1) + 5%(29) + 10%(30) + 153(20) = 745% of the unit terminal cost
The group ®and cumulative discounts can be found in Table E-1, »

-

Table £-1. Group and Cumulative Quantity Discounts

- -
-
- )

A T

\ ’ Units ‘Percent Number in Gtpup Cumulative .,
. Discount Group %sceum (%) Discount (%) .
' st 0 1 0 0 ]
I+ 2na. 30th 5 29 145 145
| 3ist- 60th 10 0 - 300 ;a5
1st- 90th 15 30’ 450 895 .
91st - 120th 20 30 600 1,495
121st - 150th 25 30 750 v . 2,245 o
1515t - 180th 30 0 0~ 900 3,145 N
4 : 181st - 210th 35 K-9) 1,050 hd 4,195
“ 211th - up 40 n 40n 4,195 + 40n )
« . , |
. - 2. Maintenance Costs - 3

. 2 Maintenance costs depend on the site category and the main-
tenafice assumptions of each case, However, with the ‘éxception of Cate-
% gory 1, (CONUS sites 50 miles or less from a service logation) ynit .

maintenance rates for the high maintenance ¢ase can be obtained’
Y

pet 7 -

' O T e
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those of the low maintenance case by multiplying by 4/3 for land sites
and 6/4 for ship sites, BHence, this discussion will be concerned only

with the low maintenance case.
- . e

Category 1 s:ites would be serviced Ly Opscan at a cost of $80 o T
per month or $960 per year. Category 2 sites (CONUS sitesg between 50
and 90 miles;from service} would also be ma;pta!&éd by Opscan but on a
time-and-materials basis which involves-APsts of travel, labor and P
parts., Travel charges are 18 cents per aile plus $30 per hour of tra-
vel for each failure. If an average travel speed of 45 mph is assuned,
the average total travel cost per.year would be: _h w

‘napber of annual breakdowns) ($.18) (miles to the site) + (number

of annual bregkﬁowns) {1/45) ($30) (miles to the gite).

Since this cost will vary with the distance to the site, a mean travel -

cost of 52,218 for all sites in this category was calculated. Labor téé
cost is $30 per hour and the mean time to repair i{s 2 1/2 hours; thus .
the average annual labor cost is: -
] -
($30) (2 1/2) lnumber of annual breakdowns) = $75 (nuhber of e
- - - annual
h - - - breakdowns)
A The only information available concerning the cost of parts .

was Obscan‘s price of $600 for a service warranty for the second year.
- This was taken as the annual parts cost. Naval personnel would service
all other remote (Category 3; 4, and S} siteg, thereby incurring costs

of “labor and parts. The total labor cost per repair for service by °’
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" site personnel was assumed to be the same as Opscan's totdl Iabor

cose.1 Therefore, labor cost is, as before: ‘{i:/

BN

$75 (number of annual bréakdowns).

The average annual cost of replacing used parts from the iqventq;y,
based on a failure rate of three per year, was estimated by assuming
that Opscan’'s $600 per year warranty price was derived on the basis of
the price for parts used and their expected return on investment for a
perpetual 1nventory. I€7bas further assumed that they require a 30
percent return om their parts :investment of $6,529% Fnd that this inven-
tory :s used by the Opscan repaireen in servféing 10 sites. The de-
sired return on investment i3 $1,960 or approximately $200 per yeét'per
site. Thus, the average cost of parts to the Opscan company is $400

per year for each terminal when three annual failures occur. T‘e sare

par%s cos: was asigmed for service by Navy personnel.

[ k4
3. COMISAT Savings

The savings achievable by uiilizing COMISAT to” teach the
first 17 courses consist of three components: student travel, living
expense at the ' training center; and the cost of terminals no longer re-
quired a; the training center. The average cost of a one-way trip to a
training center is S$137. 1In addition, a student on PCS is allowed 5291
to cover transfer of household effects. Thus, the total travel costs
saved per student for PCS and for TDY are, respectively:

$141.50 # 5291 = $432.50 and

2{5141.50) = $283.
' 4

lThis is & conservative assumption, permitting the ET to take a longer
mean time to repair than the Opscan repairman since the BET's hourly
cost is less. '
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The average travel cost, taking into account the relative frequency of

PCS and 'I‘DYl 18

-

30:042) 16432.50) + (32867, (526 » §354.39/entrant, or
62,809 62,909 .

(820993, ($354.39) = 1.02(5354.39) = $361.48/graduate.
61,666

The total travel savings is:

($361.48) (number of graduates). 161 o -
“The living savings is the product of the number of student-
days and $2,50, the daily living ailowance at the training center.
There is a savings of one training center terminal for every 60 AOB
. students reached through COMISAT. Bach training center terminal re-
quires a $14,250 investment and a present value.cost o-f $9,873 to main-

- tain over eight years. Hence the savings in training center terminals

\ﬁ 15: . I3 t

AO0B (514,250 + $9,873) = $402.05 AOB. ' 171
60 .

C. ’ Calculation of Break-Even Populations ) . ’

In order to determine which sites should be outfitted with MISA:;.'
terminals it was necessary to calculate the population for which the - /) o
cost of delivering training to the site is equal to the savings
. achieved, because all site populations greater than this would result
in savings. This section describes the derivation of ?he break-even

population for each cagegory of site.

- -
. ¥

<3

. . . ]Tbe data in the prop&rtions come from Table II-S_.
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« The formula used to derive the break-even popslation is:

P B
. be # ?va“/TGSpv
where Pbe = break-even population
'-"va = present value of equipment
E = enlisted personnel popilation
N ?GSP,', = present valie of travel and living savings
. )

Tre present valoe of total gross travel and l:ving savings for
those courses econonically iustified for use at the training.certers
was £o3 to be $23,714,343 when discounted at 10 percencl over eight
vears. The total enlisted personnel populatfon (B} was given as . }
370,245, Thus, the only quantity needed to deternine the break-even

: 4 =

POPYLation ‘P was the present valie of the tctal cost of a site
'TCoe 2d:iscounted over eight years, TCp, i3 the sum of the tera:-

nal 27d spare parts cost without guantity discounts, and the eight year

present vale of maintenance, Two factors, total mmber of terminals
purchased and site category, inflioence the value of TCP_V, Por this
reason, a d1fferent break-éven population was calculated for each cate-
gory within each gase. ’ -

’ 2

The only exception to the calculation of break-even population by:
site category occurs in Category 2, where the dependence of maintenance
cost of mileage makes calculation of one C,, for the eni:i-re category
- impossible. As a result, decisions about the inclusion of Type 2 sites .

were made by comparing the total cost of each particalar “site to t;.he

savinas which it cduld contribute, ’

. Since quant'i.'ty discounts are available for terminals and spage

< parts, the investment cost, and hehce the total cost, depends on the*
nurbers of terminal and parts sets'reqiired. Por this reason, the ‘
) calculations were made iteratively using the following steps: .

B-8 - "

o

FRIC - o 170

Aruitoxt provided by Eic: N - - .
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) Estimate the discount intervals in which the number of ter-
minals and the number of parts sets will fall.

. Using these estimates determine the correct gquantity Biscount
facror fro= Table II-10.

-

. . Cse the d:iscount factors to derive a quantity discount in-
vestrent cost of a tersinal and a spare parts set,

. Determine TC_ ny adding the {nvestment costs to the zmain-
tenance cost'for the category under consideration

.

. Jse the eguation given above to derive pbe'
. Tompare the site populations wo pbe ;g'ident;gy s.tes whose
population s gites fea-

larger than P,__, These are the
sible for COMISAT develqpaeg?. If the number of terminals
and spare parts are within the estimated intervals, the cor-
rect break-even popalations have been calculated. Othervise,
revise the interwval estimates as indicated and repeat the
process,

This procedure resulted in the identification of 306 feasible

sitel reguiring an expenditure of $5,348,000 in present valoue over

eight years, ( -

D. Costs and Savings in the Iterative Approach

1. Costs
Por :t}ses whose davelopmcnt is justified only by COMISAT,

the cost of development, coding, maintenance, leasingy site terminals,

and the cost of additional training center terminals requized by stu-
dents who can't be reached by COMISAT must all be charged to COMISAT.
HWith the exception of training center costs, each of these is calculat-
ed as desc¢ribed in Sections A'and:B of this appendix. Terminal costs
for implementing 70 percent of the 18th and subsequent courses at the
training cénter are derived similar to the savings discussed in Section
B: Bowever, the mumber of students who must take the new courses at

® ¥

TR
f#
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only by COMISAT. + (COMISAT terminals) « {tra:fimg center - N .
.
.
terminals (31, .
,
2o ae > - N
App.yi7g the appropriate formula for each cost yields: . . 1
- = .
. ¥ [«
x
- - s b
Eight year presept value of COMISAT gross cost =
g 1Y
—
LTUNe=lT Z,isnosl o5 TS -\.‘ NelT (381,223 - :
s ¢ .
- F 4 ~ E-thd
- - - o - - P - ¢ S - - - -
con-l 5.5¢% S e S 3,010l == -
~2TT CAN 3£%
¥ .
& ]
£ p-l - -
3 <. —_— T
o AN TTTT t3es :
TTHMISAT terminal £Cst -~ 1323,257 = 38,872, ,
cn
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-
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A
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4 ) - .

- [ oy r 7 \
the training centes ‘AOB_; 15 used :in the forrula. Thus, the train-
1ng center term:nal cost charged to COMISAT is: ’

. L

n

> -
~
= 2

—_ 514,250 - 59,873,

-

(W]

'

where s
BOB_ :s the number of students who cannot be reached at their
own S.tes by the 18st ard subseguient courses. -
Tne gross COMISAT cost for teaching all éconeéﬁcally and op~
F 4 .
erationa’ly feasitle ccurses at Navy-sites :8 su=marized :n Table 17-4 -

ant <an be found Ly evaliat:ing the following expressicsss

3

-

Zight year present value 0f COMISAT gross cost = - ¢ ]

fdevelopmdnt and coding for courses 3ustified nly by COMISAT il
+ ¥

I,=
‘cocpater leasing {21 + fcourse zazn:gnance:kd§§courses cugtified
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where H is the total number of econcmically feasible courses of which

70 percent cansbe converted to I, 9AK is the number of graduates

18 through K convertible to TMI, and PC is
the percent of the population which cannot be reached onsite through
COM:SAT.

in the 70 percent of Courses

The above expression can be sinplified to: ’

Eight year present valu€ of COMISAT gross costz =
11,4268 + 114 g, 4 5y (9 AR) (PC) + COMISAT terminal cost
- ’ o b
2. Savings
The savings COMISAT achieves through developrent of addition-
al Jjrses consist of travel, living,

tize, and irncrementa’ :iving gav-
ings,

Back of these 1s calcylated using foraul
in this appendix.
-
® ‘

The gross COMISAT

as discussed previous ly

k"

8avings for teaching 70 percent of the X
highest voluze courses at remote sites is: . )

LN

) . Eight year present value of gross COMISAT savings = (travel.
cost for students of all courses as indicated in equatidn [6})

* (living costs for students of all.courses) + (time costs
for students ol courses 18 to K as 4ndicated in equation {4})

+ (living costs for students of courses 48 to K as {ndicated
/ in equation [5]) & (training center terminal costs for stu-

dents who are taught Courses 1 to 17 through COMISAT ag indi-
cated'in equation [3]). :

A -

Substituting the propér forrulas
i~ i
Eight year present value of gross COMISAT savings =

. (5.397) (1-PC) ($361.48) (g) +75.597(1-PC) (52.50) (51) (q) (.80) +/
— . 4 .
(5.597) g

into ¥his expression yields:

ar(1.01) (51/365) (,20) ($10,090) +

9 ARA1.01) (.20) (51)}($2.50) (5.597) + R . )
training center terminal costs . . * T

v E-11
’( -
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vhere q is the total nuabet ©of graduates in the N courses convertible
toO(I -

#- - - -
This expression simplifies to:

~

§ Eight year present value of gross COMISAT savings = 2,594 g -
2,594

9 (FC) + 1,741 g A% + training center terminal cost.

Sabtracting the gross savings expression from the gross cost
expression results in net cost. A simplified expression for net Cost g
in ter=s of K can be obtained by ysing the identities:

9 an = .7 (3,110 §-48493,110(17, . 484, ’

= 2,1775.484_g 598
st. by definitionly - . g
) _ g - 9,334 )
. _ N

t
= 2,1778.484 4+ 75¢ ~

The simplified net- cost expression is:

. Erght year present value of net COMISAT cost = 411,426K -
. 6,107,356R.484 4+ 2,342,017H. 484pc + 850,425pC + 7,49?,450
+ COMISAT terminal cost + trsinlng center terminal cost. ,

~

-

PC, COHISAT terminal cost, and training center terminal cost are known
.once the number of sites is fixed. Thus, net cost is a function of the
gingle vatiab;e R. % .

- E~12
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- -

The expression for net cost is useful in two ways. Pirst, by
taking its derivative, setting the result to zero, and solving for N,
the maximum number of courses which could be justified for CMI is ob- ~
tarhed, The net cost expression can alszo be rewr{tten in terms of the
student time saving and operational cgnstraint parameters. With the
eXpression in this form the sensitivity of total cost to the parameters
car be eas:ly :investigated. The results of tﬁis sensitivity analysis
were shown for the low maintenance case in Table I1I-3. Sinilar results

f£2r the h:igh maintenance case can be found in Table B-2.

2

Table £2 Senstrity of Present Vaive Savings 10 Trme Savings and
* T CM! Convertiality Assumptions. High Mantenance Case

L] <
H
; Percentage of Sif Progreston Courses PW ot Student Time Seved
: Convertibie 10 CM! ' 10% 15% I 20%
§ Py -
; 50% $14466.000  $18.072.000  $21691.000
N " ' $18493000  $22837.000  $26.852 000
| |
i . - . }
I &0 $22379.000  $27.196.000  $32.012.000 l

. ) E-13
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Appendix P
~  DETERMINATION OP MAXIMUM MILBAGE
POR MAINTERANCE BY OPSCAN PERSONNEL
In arder to de:er@:ne-;he total maintenance costs, a decision must
5e made regarding which CONUS sites should be gerviced by Opscan per- -
sonnel and which by Naval (BT) personnel, The cost Sf service by an ET
{5 constant w::hi; eacn of the maintenance cases defined in the report,
and the cost of Opsfan service varies only with thg mileage to the site
from the service 1oc§tion. Hence, all siteg beyond a determined dis-
_ tance from service shoﬁ’d have site personnel handle repairs; all othe:
. CONUS sites ghould be sewiced by Opscan. *’E‘.

The hreak-even mileage for each case can be determined by perform-

ing the following steps. The low zaintenance case data are used as an

illustrative example
: t
. Sum the costs of parts, ,Jlabor, and inventory investment to
arrive at an eight year pfesent value cost of ET repair.

Cost of parts for ET repair = $400/year

Cost of labor for ET repair = 3(2.5)$30 -.szzs)yeaz’

Inventory Investment = 56,529

Eight year present value cost of ET repair = $6,529 ¢ 5.597 {5625) 4
- ) = $10,027

o Sur the costs of p&tts, labor, and mileage to arrive at an
- - expression for the eight year present value cost of Opscan
service as a function of miles to the site,

. ) ’ Cost of parts for Opscan service = $600/year

-t

P-1 ~ .

R TR T
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[} »

Cost of labor for Opscan service = 3(2,5)$30 = $225/year

Cost of mileage for Opscan service = (§.,18}1(6;4 +
(1/45)(6)(530)4d
gé\ = $1.08d + $4d

= §5,08d

where 4 is the mileage from the service location tq the site,

(4]
-
[Te]
y
r
(V)
o
o
r
e
~

esent wvalue cost of Opscan service
= 5,597(S825 + SS.Oéﬂ)
= 54,617 + $28.434
° Egsate thege twWO COStsS.
$10,027 = $4,617 + $28.434
. Solve-zhe fesulting‘eéaation from thé desired mileage,

$§10,027 - $4,617
$28.43

-

Similar calculations for the high maintenance case resualt in
equally high mileages. However, respénse time for this distance would
be teveral hours, To reduce the terminal down time to more reasonable
limits, a maximum distance of 90 miles, with a two hour driving time,

was chosen,

’
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‘ . Appendix G
AIRLINE SCHEDULEZ OP TARIFPSL

The following is the current procedure used by all airlines to

Calculate the gross fare including tax as a function of flight distance, ~

1. Insert a fixed Base Terminal charge of $16.865.

2. Add to this a series of cumulative charges relating to the -

. flight distance involvedz, as follows: . ' - ©
0 - 500 Riles: S .0877/ai. -
501 - 1500 : $ .0669/ai. 4
1501 + : § .0643/mi.

3, Rext include the 8% tax by multiplying the calculated rate by
1.08 and round up or down to the nearest dollar:

4. FProm this total fare, the airiine receives the total fare di- °
vided by 1,08, The U.8. Government receives the remaining,
< e.g., calculate the fiie on a flight of 1,500 miles{

L4

1Reference Civil Aeronautics Board, Bureau of Tarift -
21f a carrier flies nonstop, the point distance.is used. If the
flight has intermediate stops, the mileage betwaen the two points con-
sists of the sum of the most direct logs availahle. Bowever, if an
other airline has a direct flight at a lower cost, the competing
airline will reduce his rate to that of the nonstop airliné to coape;g,)

o -
[ -
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> , LI © $16.05

’ ' 2. 543,85 ‘ . . ' ’

N f $66.50 ‘
. R .
T Tosal  $126.80
3. 11.98) (5126.80) = $136,94 which is rounded up to §137. L

4. “Prom this the aitiine recejves: $137/1.08 = $126.85 and

the rq;nainder ($10.15 is the€ tax).
/ w

.
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RESEARCH DESIGN DATA PORMS
- » . )
The endix contdins: ¥
? ;-
° The Student Registration Card
o "‘ -
A
.. The Attitude Survey Instruction Script 7 -
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ATTITUDE SURVEY IRSTRUCTIONS . .

4 ,

You are'about to complete a survey éesigned to help the Havy get"
information about your feelings toward the training you ate currently
receiving ft this cqgaahd. Before you complete the survey, we would
like to ask you to take a few minutes to read the inforfation and di-
rections on the first page of the booklet.

o
v

Remerber, this is not a test; there are no right or wrong

answers, Your survey will be scored by personnel outside of this com-

mand and only statistical group ‘results will be shown to anyone in your

comnand. We are 1nterested 1n your honest feelings about’ the training

program. After reading the dlrect1ons ‘for this survey, if you have any’

questionsg, plégse don't hesitate to ask before you start the survey
Take your time but try to answer each item with youf imaediqte feel-
1ngs. Answer eéch item as honestly as you can. Reagabeiq there are no

right or wrong answers, we just-want to know how you feel.

- ’
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X, = readi ability scores .
2 .
Yy = the dependent measure entries ' .
.:’ ', . . ..4

Yy = 88}2 course perforeance

: %
g = spe&al electricity and eleltronics exam score

kK = group 1dentification (M1, corz;s;:-ondence, no foré{ ’
training)
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p Apperdix I, Exhibit 1 - SN . .
THE SEMANTIC DIPPERENTIAL SURVE ' o ?
’ INSTRUMENT POR ?t:ws ' L ?
" [ ' '
‘“ [
4 - = : - .
SIRETTIONS: Or trhe following pages we 2re asking you.tO rate your feelings i
e a:%.a nimoer of concepts, things related tc youretraining. In acccrdance
w.tr SECNAVINGT SZil1.5 of 14 A 1975, inforzatign included i1n the OMI girvey .
13 reguested under the acthority of Departnepstal Regola- |
tiore. This infsormatipn 15 reguired to ass:e:*zr the evalcation gf the CHMI co,
Syster. Yoo are nct reguired to prov:de this {nforeas:orn, bq& you car be as- N\ e
sored that your :ndivi2ial answels will e kept completely conf:dertial and nc.
3ntergr will be made T eva,la2te you orf tne coemand yo: are cc:rerzl? with
aged Tr yCcJr answers.’ ]
. i . " I
Or the followirg pages yoo are asked tg te yc.-:\feblzrcs or tre fcllcwing- ’
ccorsepts:  COURSE MATERIAL, COMPUTEP iWGCED INSTRUCTION, *LEARNING SUPERVISOR,
ST.TY TENTER, (MI TESTIRG PROCECURES, CONTENT OF (MI TEST, PEEDBACE, 4] TEST
rL QEAC?J s A ! i

. “

B ] b} . L 4
If yo. feel khe scale rela€es very closely tc your feelings rark %: as sugh:
: . N N
Y N A *
strorg X : : : : : . : s weak
‘ or * < )
te s R .
strorg : : : : : : X weak -

If yoa feel the scale relates quite closely to your feelings zarkj?t as

such:
/"l

- ) ' ) .
; ) ~
Voo X t : s : s weak
or )

P »

K : . : : : X : weak

L A Y
LS * ¢
< L

1-2 s
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If you feel the scale relates dnly slightly to your it as such:

“ . . S
strong ¢ : : X ~: . : : H “weak
/ or e
strong : : : D : : ' weak

[y

marx 1t as soch:

. M n e
strong : X : : ' weak
—
) PLEASE REMEWMBER THE POLLOWING: t

If you feel you are neutral or feel the scals is rot relevant tc your feelings,

- - ¢
v

7
4.

-+ Mark all scales; do not skip any.

2. Place your mark ir the middle of each iine; not in between lines.
3. Work gquickly amd do not put more than one mark, for each scale. - ° . 7
* -
. - . . -
4. P.ease be sure that you ha filled in the necessary information on the .
cover page of the survey. : )
?
, .
- . .
’ ,6
‘ s .
* o
- -
£ . .
. /. , - §
ki -
L3 L -
’ I
. s
- . B '
- : !
® - \ \
v
I-3
h &
. v 18§ . ‘
o .
ERIC ! : <
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C B " THE LEARNING SUPERVISOR
¢ . .
- " °d : . , ,
! inforred : : : : uninformed -
. p =
* . bad : < oy : - : gocd
N N R v .
o available : : v : : : unavailable
) . A
valuable - T . ‘s : : = worthless
.
effective : "3 : “ . ineffective
6 : ‘ - ”
« .
inexpert : H expert . .
-// A
helpful : ¢ : s L t obstraocyive . -
1Y - i e
srqualif:ed : : H : qualified
f L4
. snreliable P, : : : ., -~ reliable
ii \ , %
uncrganized : r organized
‘ . ’
] . -~ /< T
. » -
. / * x
Cornénts: Please comment on what it is that you like best about the corcept .
~  you have rated above and what it is, you like least. -
. 3
Ay . _ L4
¢ -
. Like bests
¥ y *
. . '
Like least: ’ ,
v ) “
/ ' ) - . ‘ o
" Other comments (use other side if necessary): ' - 7 . b
‘ . - -~ e
. € ‘ _ .
- “ .
-4 - )

¥ :

O
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! . THEE COURSE MATERIAL
like* | 7 : : : : dislike
valuable : & : PR ‘e : o worthless
’ N
inadequate : : : : : : adequate
meaningful : : : : : 3 ! peaningless
. boring “: - 1 : : : H interesting
- . . - [
frustrating : .3 :‘ : : motivating
¢ bad : : (,g : : : goody
N
irorganized : : : : : : or*ﬂized
approve :. .l : : : ) - disapprove
useful : : : N : useless"
‘ -
¥
®
2 .
Camrments: Pleade corment on what it 18- that you like best about the
9 concept you have rated above and what it i{s you 1i§§nle°5t'
o . . J’//
Like best: ’ ‘ ,
* »
Like least: . -
‘e . . 3 *
~4 ‘ .
Other comments (use other cgide if ‘necessary):
. . . ¥
@ . T
- - »
- A I-5
- by

Q . ’ -139()
|
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THE STUDY CENTER

cramped : : : : roomy
satisfactory : : : unsatisfactory
uncomfortable : : : : comfortable
diglike : : : L ! : : like
®organized : : : unorganized
" pleasant : H : : : unpleasant
< T .
noisy - : : k_ : gquiet’ .
disapprovew ‘ : : approve '_ )
adequate s : : : : inadeguate
awful : : : . : : —3- nice -
Comments: Please.comment on wh:?i is that you like best about t;.he
concegt you have rat ve a' what it {8 you like least.
/\ N }\
Like best: ’ . Py
Like least: . » . e ,
L3 ¢ 'Y
A ] -
. v .
Other come_n{s (use .other side {f necessary): ‘

»
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COMPUTER MANAGED INSTRUCTION CMI \\, r
; like : : : : : : dislike
— valuable : worthlesgs
adegquate : : : : H : ’ inadequate
meaningless : : :’ : : : meaningful
interesting : : : : : : boring
frustrating : : T : : : potivating
:;ood : : : : : : bad .
® unorganized ' : : : : : : organized
. dzs;apptove : : : " .t : approve
useless : : } : R & useful
>,

.

Comments: Please comment on what it is that you like best%c;ut the
concept you have rated ebove and what it is you like least.

¢
A 4

: . A} *
- - Like least: -\\\
. i ~ . -
g < .
- ~
‘ L Other comments' (use other side if necessary):. . . .
-
| ’ -
. ' - . ! * .
1-7 '
' , ' . 192 )
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) - - . M1 TBSTING PROCEDURES
5 . v ’
. %
‘. inefficient = - : _: : : : -efficient

e . . ) .
. isapprove :/ ’ ) L o approve

-

right s . P wrong

+ B - - - :
- T, | )

efifective

‘#heffective

ofganized : : : : : : unorganized
, diilike' : : : 1 : like .
vague : : : : LY. _ clear
-~ 2
/ &

/ . fair ‘ _ unfair .

T . . bad - good

v
.
.
-
.
.

..
.
.
.-
-
.

- adequate
.

:
. ) .
_—
>, . EE
. . —_— - . . /
. [

. Comments : s Please comment on what it is that you like best about the ¢ . .
cohcept you have rat;d above and what it is you like least.

e
-
.
..
.
-

: inadequaée

—

) 3 (
. Like leasts .. . . ‘ ‘ .
% .- ) . . » —

. .
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CONTENT OP CMI TEST FEEDBACK U
good : : : : : : bad
7
dislike : : : : t like °
LY
unfair : s : : : fair
sufficient : ] : : : : ingufficient
- . g
.useless : 4] useful
. adequate : : : : : .inadequate
valuable : : : K : worthless
L
' irrelevant : : relevant -
approve : : : : ‘disapprove -
4 »
unimportant : : : H : important
Comments: Please comment on what it-is that you like best about the . .
\ concept you have rated above and what it is you like leastas
Like best: = ) ' .

Like least:

-

, Other comsents (use other side

1f necessary):




Appendix I, Exhibit 2
" THE SEMANTIC DIFFERENTIAL SURVEY INSTRUMENT
POR KEY SCPPORT PERSONNEL

-

. .
!
4 ’

DIRECTIORS: On the foliowing pages we are asking you to rate your feelings
' toward a number of concepts/things re.ated tq your training. In accordance
with SECRAVINST 5211.5 of 14 Aug 1975, informatior included in the QMI survey
15 requested under the authority af : Departmental Reguld-
tions. This inforeation is required to assist in the evaluation of the. OMI . 7
System. You are not reguired Fo provide this infor:a:’:on, but you can as~
sured that your individual answets will be kept coepletely confidentidl ard o
attecpt will be“made to evaluate you or the command you are currently w:ith
based on'yZur answers. . . e i .

-~

1

. Or the following pages you are asked to rate your feelings on the following -
concepts: COYRSE MATEPIAL, COMPUTER MANACET IRSTRUCTION, LEARNING SUPERVISOR,
STUDY CENTER, OM1 TESTING PROCEDURES, CONTENT OF CMI TEST PEEDBACK, 1 TEST
PEEDBACK TIME. (All but the STUDENT Questions are the same as the forms for
. the stodent survey instrument.: Therefore only the STUDENT qQuestion sheet. is
included in this exhibit.} .

% Y -

s} s
Here is how %0 use the scales: y -
T N Ed "
If you feel the scale relates very closely tb your feelings mark it as sqch:
strong X : ; : % : : _ wesk
’ . or » &
strong : R i i : : X_ - weak

If you feel the scale relates quite closely to YO;.II feeh‘.’hgfs mark it as sgch:

« strong : X : s T 7 .t weak
) . .or ‘ ] 7 :
strong : : : L A : X S weak
If you feel the gtwle relates only slightly to your feelings ark’it as such:
stromg 3 : X : r e 37 : _ weak -
: or ’ ,
. strong *. ] t : ! X ! : w(e_ak




Appendix I, Exhibit 2
" TEE SEMANTIC DIPPERENTIAL SURVEY INSTROMENT

X : POR KEY SUPPORT PERSONWNEL
!
DIRBCTICHS: On the foliowing pages we are asking you o rate your feelings
' toward a number of concepts/things related tq your training. In accordarce
with SECRAVINST 5211.5 of %4 Aug 1975, information included in the OO survey
18 requesteds under the authority af s Departmental Regulk-
tions. This inforzaticn is required to assist in the evaluation of the.CHI . 7
System. You are not required to provide this inforza:,zon, but you caf.*;eﬂas-
sured fh&t your i{ndividual answets will be kept coepletely cenfidentidl and mo
attecpt will beMmade to evaluate you or the command you are currently with
based on'yzur answers. ., . - ) :

.

. Or the following pages you are asked to rate your feelings on the follow:ng -
concepts: CONRSE MATEFRIAL, COMPUTER MAMAGED IRSTRUCTION, LEARRING SUPERVISOR,
STUDY CENTER, CMI TESTING PROCEDURES, CONTENT OF CMI TEST PEEDBACK, CM1 TEST
PEEDBACK TIME. {(All but the STUDENT questiong are the same as the forrms for

. the student survey instrument.: Therefore only the STUDENT question sheet. is
included {n this exhibit.} - .

% Al -

D

~N ’ ,
Here is how to' use the scales: v
. . ‘. ~ M
If you feel the scale relates very closely tb your feelings mark it as such:
strong X : ; : . : : _ Vesk
' . or > &
strong : P .t Lt : s : X - weak

If you feel the scale relates quite closely to ycﬁt feeh’ng‘s park it as Bgch:

. strofng : X : S T s Lt weak
) . .or ) s? ’
strong : : : . : & : X S weak

* . >

If you feel the stmle relates only slightly to your, feelings ﬂzk’it ag such:

strong s <1 X : 12 $” : _ weak -
: ’ or ' s
. strong _ . ‘% : : : X -t : w-g'ak
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If you feel you are neutral or
1rgs, mark 1t as such:
h 4

: " !trong s :

TAEG Report No. 49

’

. E

feel the scale is not relevant to your feel-

>

'
PLEASE REMEWBER THE POLLOWING:

1. Mark all scales: 3¢ not sk

Z. Place yo

[

r marx in the m:d

3, .work quickly ard do nct pe

4
1p any.

¥

dle of each line, r@t in tetween 1i

k
.
weak
Y
nesg,

t ppre thar one zark for each scale. ‘

ve fill in the rfecegsary :

A

I-12 -

197 '

i

formation on the

J
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THE STUDENTS YOU EAVE WORKED WITH
_ DURING TEIS TRAINING PERIOD

.
-

. ’. A
qualified : : : : : : unqualified
‘sgtupid : k] : : -3 .: intelligent
® skilled ' : : : ; : unskilled
foolish g : : : : wise
d ) unreliable o : : : : : reliable
[ . 1 4
adequate : : : C e : inadequate ’
x - L ]
¢ ‘ineffective 3 : ! s 1 effective
- “ B ' ?‘_’W ’ 'S
) . - dislike : 3 i H . like
superior : : o < : ', inferior ~
good : o : : : : “bad )
Fa
F S S =
4 . *.
Comments: Please comment on what i+ is that you like best about thd
' \ concept you have rated above-and what it is you like least. .
‘? . -
- } / -
Lika L . i .
‘ . - - *
Like/ leasgt:
Other comments (use other side If necessary); * ?
. . T ] —
. - ,e. ) . ) 1-13 ¢ .




Appendix I, EXAIBIT 3 .

- — L

POST INTERVVIEW QUESTIONS FOR . -
STUDENTS AND KEY PERSONNEL
N R .
4 r“;

I Conéept Que'st;g’ ns.

- 1
Generally, how do you feel about the idea of cozputer rmanagd instruction
- \ M .

1M1, 3 ‘ .
b

H . N ~

¥
A

How would you compare (MI to other forms of Naval training you have had
in the past? . ’ )

. v

Why d1d you decide to take this course? '

A
L 4

Have you ever taken any other .cceputer Eanaged instruction type course?

-

If 80, what was it? . ~ ;- ) o

If the opportunity presented-itself, .would you take another CMI ‘course?

H

+

Study Centg: Questions. . ) ~
Generally what are your feelir? aboug this training center (schoolhouse)?
y . .

\

£

Were there ani'—probleas in the study center that you fee} are gerious -
enough o, be mentioned now? o

“‘ - ) ‘.%
+ i 3

]
b

-
-~

. *




TABG Report Ho. 49

3. Testing/StudzﬁProcedure Questions. A

- ' Generally, what is your feeling about the testing procedure for this,
' course? :

il

Generally, how do you feel about the feedback you received?
\ . -

Generally, how do you feel about thé feedback tige interval -

the time between takmg a test and getting back your test resﬂtsﬁ -

’

during the course?

7y * -
Genera!ly, how do you feel about the time interval between study sessions
during the course? : \

Y

by

1]
. 4. Learning Supervisor Questions.
' Generally, how?do you feel about the learning supervisor for this course?

. How do you feel about the help you received from your learning supervisor
during the course? )

\Qid you feel comfortable when consulting with your learning surperviegz
during the course? ‘

. i . -~

‘. '5. The CMI Course and Course Material Questions. -
What are some of the thingaG*ou like best about the course and training
you have received here? N

S

What are some of the things you like least about the course and training
you have received here? ) .

Y I-15
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v i
Was the ttaznxng you received adequate? Did the course meet your needs?
(1f not, Sy '
\ Row was your motivation during the course?-
~E” it ok e oot B .
How 40 you feel about the instructional materials that were used for the
course (Pl books, ete,)? ~ ’fl N\
o \ |
Bow_4:4 you fi1nd the instructiona) materials in terms of your ragding and
understanding?
. . . P
How do you feel ahout the practical 'hands on' materials in the courge?
H ‘ b
5. Operational/Proledural Questions. - ’ ‘
Generally, how do you feel about the idea Of taking technical training at.
an operational site as compared with taking technical training at a
designated technical school?
1f éiven the choice, which would you prefer: - *
° Training at your tour station? . "\ o
% ]
Or training at a special technical school?
How di yoﬁ find this course in relation to your reqular assigned work il
‘ duties? T ’ '

.

-

: “t
Did you run into any problems while taking the training which you feel .

are seriocus enough to be mentioned? .

*




»

* . TAEG Report Wo. 49

I

Generally, how 40 you feel about taking a technical course in preparation

Y for your rate advancement exam? -
P ]
- . . . SN . *
All in all, how did the training you received here affect you in terms of

‘ N
,your job? Your career advancement? Any other ways that you c¢an think of?
. 4

! 7. General Demographic Questions. ) o0
How long” have you been {n the Navy? _ ¢

How long have y0usbe‘ebn at this site? -

5\ ’ .
How long have you been at this paygrade/rank? '

Describe what you do on your job. ) , -

’ P4 - . EF
¢ Before yout present position/job what did you do?

{fhat other kinds of technical training have you had at partigular
l‘échools-training centers?

x-
*
%

7 1-17
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STUDERT, KEY PERSONNEL AND MAINTENANCE LOGS .7
* “ . ~~—
. : S .
This appendix contains samples of the following forms: .
} S
. @MI Student Time Record » ) p -
S o Sumary of Correspondence ] =
~ ) \('Student Progress ., ] : . “/j
. ° Rey Personnel Time Log :
(. ‘ )

b
. Maintenanceé Log




=, ‘ \ _—
@ ; . - F ‘
. - . ( - S
L ) 1 l . ) "
, Figure J1. SnidentTime Record - ) - ' ‘
.‘1 (\ ) . ] ’ ’ ) /
Student Name " . Social Security Numbet o " - Week Ending . )
. . . . H . , :
.John Jones 222.2.227 < . . 01/06/78
b4 » B : - \' v
Study~ . Lai ’ Test P
o - Watch L ;
Day {mid, Day, Eve) N - X )
’ ) ’ Start | End | Total No. [Start| End | Total || No. | Start | End | Total
. =T T
Sat (Enter x for ~ ' : w ] . »a
. - extrp study . A Yo *
., ume off ‘ A E
* duty) . . ) i *
Sun : ) JI- . v ‘ - 3¢ -
" 1 § ’
. M - rf.
Mon ! ) g
4 -
T v X -

Tues. - ) ..
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.
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v . )
& Figure /2. Summary of Correspondence §n;dthrong
N s . 3 .
Date ' BE/E Correspondence, Courses
. “
. , Total Study Present
Name Social Security Number Time toDate— | | . ..on Number
o thours) .
S
/ ‘\
. .
.
: X
' , .
. : -
: &
. _ ) .
’ . 5
_ : 205
‘r,: - - -
' A,

%
[
= <]
: ‘5
-]
. (]
3
< s ]
. r
=
°
_ o
#
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Name * ¥ - Position ™ Week Er:dmg
Gebrge Jones ' LS ‘ | “ 01/06/78
. ) \ .
. : ) 7
Day Su:zt_t'av?tt;ve Hours Adrzi::&t{;twe " Hours Unusual Events
Sat
7 ’/ '
Sun ] " P .
! ’ -
& -
Mon. . H L . . B
Tued
? - ’ )
wedV
Thurs ‘
Fri.- * ‘
4 ’ 2 O 6 )
o - . _

€y won 210doy sava

E MC g - T . ) . . »
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Figure J4, Maiq&mmce Log

rJ

. Date/Time
Equipgent Date/Time Date/Time |
(‘; ypeb:,? Maiét;anance Mriichm:?:i:ﬁe coRepairs Remarks
r led h let
umber P Arrival mplete A
3 (LSor ET to fil
in suspected
causa; technician
to destribe
actual causs) -
.
Note: Two looseleaf binder files will be kept, one for .

maintenance qf tHe communications system, the other

for maintenance of lab equipment. Both will be

kept at the LS's desk.
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- SUPPORT RBQUIREMWIW QUESTIONRS

As discussed ip the cﬁapter on deaonstration design, key site per-
sonnel and studepts will be interviewed to assess the support tequire-

ments for operat{ na* & b1

ens. The requirements of concern are:

] Personnel, x
»

e  Persohnel training

-

) Organization and aanagemént structure
R Y ’ M
® Space requirements and operational procedures

® Equipment, maintenance, spare parts and logistics requirements

L2
These correspond to’ five of the research objectives of the demon-

¥

stration. Based on the issues involved in determining these require-
aents, interview questions have been, developed for each of ther
ﬁollor-fing'

3

- .

° Commanding Officer, Communications Officer, Division Offi-
cers, watch supervisors, chiefs of the watch, and leading
chiefs . v .

L]

—_—

e  ESO, DIC/POs, LS, and otz advisar

- .

® ETs @ .a
4

° Students -

- -

The interviews will be given at the end of £he first two weeks of

“ =
the demonstratiom, at the end of the first month, and once s month af-
ter that until the end of the demonstration, ’
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INTERVIEW QUESTIONS: " Commanding Officer NAVCOMMSTA Stocktion
; - .

-

_ Communications Officer
> Division Officers
) " wWatch Supervisors : o .
. - Chiefs of the watch
' Leading qhief§ . .

1, Are you, gat%gfied with the progress to date of th& COMISAT demon-

%

stration? "

-~

r.d
{ .
2. Do you:feel that you have been adequately informed regardirdg the
- - “
status of the demonstration? 1If not, what change i1rn reporting is
»

degirable?
3. Have you been properly inSormed -of problems with the demonstration? - < .

: s Do yéu feel the additional workload imposed on base perscnnel by
the demonstration is acceptable? ‘Hﬁa; changes would you recormend?
r . . -
5. Have cofmunication operations been affected by the existence of

the demonstration? TIf 80, how? What changeS‘would’you recor=end
for‘the MI demonstration to avoid a neggtive effect on operations?

"6. Are you satisfied with the manneggin which your directiofi or sug-
gestions reqgarding demonsttatien activities have been carried
out? Are there any issues of comunication problems or divided
authority that should be resolved? . =

* . N

»
“

7. Are there any other problens ybu would like to discuss? Do you

: @

~have any suggestions for dealing with thea? 7/




IRTERVIEW QUEBSTIONS: T BSD ' )

DTC/POs ‘ ’

LS
. M1 Advisor

hre you satisfied ,with the opportunity you have %o apprise the
proper authority of problems or ideas for.i.aproving the demonstra-
tion? Are you satisfied with the time it takes for decisions to
be nade? . to .
Do you feel/deronstration matters are given enough att;ention by
stodents and stmff? ) ‘

¥
When there are changbes in the denonstration or in yo«u;r regular
dutles, areryou given enocugh time to prepare for an orderly .

transition? “

Are you satisfied with your participation in decisions concerning
the demonstration? C
5 L
o -
Do you have enough time to carry out your role in the demonstra-
tion? If not, what changes in staffing or procedure would you -

spggest? ¢ .

Kre you satisfied with the foll;:uing aspects of the demonstratiog

' facilities and operating\procedures?, 7

' Learning center space and facilities, especially the use of
the conference room tables for study, lab work and exams

.

. The scheduling of study, lab work and gexams, 'inciuding use of -
materials - .

] The scheduling of student interastion with the LS and BTs

s
. k-3 . '
<10 -
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{Question 6 continued)
ping student and key personnel logs and —

. The procedures for kee
a

enterish study tind into the computer

7. Are there afhyéprodblems? IF you have suggestions for tesolving

then? - b
' » -
>
—_—
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f
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1

INTERVIEW QUESTIONS:  Electronic Technicians
1. Are you satisfied with the opportunity you have to apprise the
", proper authority of problems or ideas for improvi
demongtration? Are you satisfied with the.time if takes fc‘r'
< ~“8e<m§'icnstobeaade? . . -
. . ] ‘ ! i .
2, Do you feel demonstration matters are given enough attention by

“your superiors and other staff? 2

. —r”

3. When there are charnges in the demonstration or in you! regular

dutlies, are ycu given ‘encugh time to p'epare for 'an orderly

transition?

. 4. Are you satisfied with your participation in decisions conacerning .

the demonstration? ) ) “
. ? )
.5, Have jou been satisfactorily prepared to deal with the questions -
raised by the students on technical matters? On administrative _
: mattersg?

6. When you have to substitute for the learning supervisor, do you
consider your performance of normal duties to be seriously af- - !
fected, 1If so, what specific functions are most affected and
how? What changes would you recommend to correct the situation?

¢

.

7. .bo vou find that maintenance work in support of the demonstration

reduces. your performance of regular &uties? If s0, what functions
4 . are a&ected’, ‘and how? Would you recommend changes in procedures .
bd to overcome the problem?

x-5 o \
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-

. ‘ ;
8. ' Are you satisfisd with the following aspects of the demonstration
facilities and operating—proéedurgs?

. Learning center séace and faéiliiies, especially the use of
the conference rooh tables for study, lab work and exams

-]
L4 *

. The scﬁiﬁuling of study, lab work and exams, including use of

paterials+ ¢

-

. The scheduling of their interaction with the students
®  The tasks and their scheduling for PTs

e The procedures for keeping student and key perionnel logs and
entering study time into the computer
/ kK

L3 .
/ .
Are there\uurprobleas? Do you have suggestions for resolving
thexz? ' -

>

I
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INTERVIEW QUESTIONS: Students
. 1. Are you satisfied with the Bpportunity you have to apprise the .

proper authority of problems or ideas for improving the dermonstra-
tion? Are decisions reached in a timely manner? A
2. Do you feel demonstration matters are given enough attention by
your superiors -and other staff? |
H ' . s
3, When there are changes in the demonstra;ion or in your regular
duties, are you given enough time to prepare for an orderly
‘ transition? )

s
-

-

4, Do you consider your performance of norfnal duties to be sati‘s%ac-
tory under the revised schedule set for the demonstration? If
not, what functions are most affected, and how? What changes
would you recommend to resolve the probiem?

5. Are y0u satisfied with the following aspects of the demonstration
facilities and operating procedures? — ’ .

. Learning center space and facilities, especially the use of,
the conference room tables for st:u!dyE iab wprk and’exams

< \

o3

e .The scheduling of study, lab work and exams, including use ofY ’ (
materials

-

“ The scheduling of interaction with the LS and ETS

i

° The tasks and thei‘rwscheduling for ETs s

The procedures for keeping student time records, logs, and
. entering study time into the coamputer

£ | ‘ : .
6. What other froblems exist? Do you have suggestions for resolving

' them? - -

, | . . ‘ g\ :E? ilr?éz ’ . -
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Appendix L -
RECORDREEPING AND szss REPORTING MATERIALS
This appendix contains materials related to recordkeeping and progress
reporting for the CHI course. The appendix contains: ;»
3, *
/ .
» A Laboratory and Performance Progress Sheet o
. A Student Progress Sheet for LS use
. .
.. .~ & A Study/Progress Sheet fordstudent use
R . é‘;,::«-'
rd ?
N
}
i
) L — ¥
B} r ~ .
. A . .
4
e
'-x

"y
i
M)

X
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_ Kame Rate Carrel !Dm ‘ } .
— - ! |- i
L INDOCTRINATION TITUE . DATE ‘ TIME ©vmAL f s
iBéElNLES 5_ i | \
; Service School Command Y ¥ - :
’ ¢ | General Mtary Tranng i ! .
Your Ratng :
NuCiear Powsr ] 1 i
’ LABORATORY EXPERIMENTS must be compirted suecessfuly )
PERFORMANCE TESTS are MANDATORY :
. .
' LAB  START WD ! REPEATLABEXP : PERF | START ! RETAKE 1| RETAKEZ {WD tb
EXP  STOP T Time Y i -rgsvé stop | TMe | Time wr |
34 —  —1 3. ; ,
. . \ - — 4
R 401 . '—‘/ : :
P . \
. ! ‘
43— ~ — a4 s
52—~ —/ |
*
56 — ~ — 15 17 o
f s A + i
62 — ~ — | X
) ’ 1
63 — ~ — 6} —r 1
x , § z - N
, 7'1 ——] ._;/: 7 : H . ,
, ; . A i i !
: | , ,.
9 ;—_—T ::——i j - » g
: ! i 1
05— | o
: v
11
A
13 13
14 | _ ) -
A4 — - - v . -
\ , .
Figurs L-1. Laboratory and Perfonnaince Progress Sheet , |
12 o
e . .
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NAME : : LEARNING CENTER
MATH 1 . MOD 7-1 i .
MOD 1 ' MOD 7.2
MOD 2 DC coMP
exp 34 MOD 8 }1
PT 3 MATH 9. .
MOD 3 exp. 98
fexp 41 ’ . MOD ., 9 : =l
exp 4-3 MATH 10
PT 4 . exp. 10
MOD 4 MOD 10
MATH 5 ST IMOoD, 11y f :
exp. 52 . exp. 11 !
MOD 51 MOD 11-2 i ;‘ E
exp. 55 F MATH 12°
PT 5 v ~ {MOD 121 ' o
MOD 52 MOD 122
MATH 8 ) MOD 123
exp. 62 exp. 13
exp. 83 PT 13 P
PT 6 ) MOD 13
MOD 6 MOD 141
exp. 7-1 exp. 14
PT 77 a5k MOD 14-2
AC COMP i
! .
Figure L-2. LS Student Prograss Sheet ¢
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- STUDERT STUDY/PROGRESS .
. SEEET
‘- ~
’ STUDY PROCEDURES .

-

This protedure shéet is furnighed for your pérsonal use. To progress through
this course 1n the proper sequence, you should do each of the items on this

. sheet 1n the same order in wh&ch they are listed. You may use the blank space
by each i1tem to check off the item or write in the work day when-you have
completed each item. If you have any questiens about this procedure sheet,

contact your Learning Supervisor. ‘
4

it

4 La | L4

/ ITEM " WORK DAY

- «",_\
1. Take pre-math test.,

4
2. Take math Test One (if applicable).

o

3.° Study Module One, all lessons; take Mod 1 test. ’ .

4. Study Module Two, all lessons; take Mod 2 test.
! .
5. Study Module Three, all lessons; do lab experiment 3-4.

6. Take Performance Test 3.

o , .

-

7. ﬁfView‘Hodule Three, all lessons; také,Had 3 &fst

8. Study Module Pour, Lesson One; do lab experiment 4-1. :

N . _ ‘.f_

L-4

o . 2is -
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8. Study Module Pour, 4essons Two and, Three; do lab experiment

N

10. Take Performance Test 4., .

. ~
11. Rebiew Module Pour,‘&%l lessons; take Mod 4 test:

. 12, Take math Test Two (if applicable).

-~

13. Study Module Pive, Lessons One and Two; do lab experiment
5-2.

14, Review Module Pivg, Lessons One and Two; take yod 5-1 test.

15, Study Module Pive, Lessons Three thru Pive; do lab
3 experiment 5-5, ‘

- S x

16. Take Performance Test 5.

177 Review Module Pive, Lessons Three thru Pive; take Mod 5-2 ¥

test.
,./

2 tad

18. Take path Test Three (if applicable).

* %

19, Study Module Six, Lessons One and Two; do lab experiment

6-2. . | -—2———{:-
4

20. Study Module Six, Isssons Three and Pour; do lab experiment
’ 6-3! ) //

2].. Take Performance Test 6.

R S -
-

22. Review Module Six, all lessons; take Mod § test.

: TF
. . ’L-S. g

o

S s

\ - 74"3. o ‘,‘ 4 y . ° .
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23. Stud;’nodule Seven,' Lesson One; do.lab experiment 7-I?i§h‘

24. Take Performance Test 7. : -

- -~ s - - \
~ 25, Review Modu Seven, .Lessoh One; take Mod 7-1 test.

{\
26. Study Module Seven, Lessons Tw® and Three; take Mod 7-2 test,
. -
,;7. Review Modules One thru Seven; take the DC comprehensive
examination. ) .
28. Study Module Eight, all lessons; take Mod 8 test.
29. Take math Test Four (if applicable). .
i \»
30. Study Module Nine, all lessons; do lab experiment 9-6. -~ Y .
" ‘ L K )
. s o-
31, Review, Module Nine, all lessons; take Mod 9 test. . ; .
32. Take math Test Five (if applicable). .
' 33. Study Module Ten, Lessons One thru Pive; do lab experiment
3
10-5. '
e N . .
.34. Study Module Ten, Lesson Six; review Lessons One thifu FPive; g
+ ( take Hiﬁ lo teSt- . el
£ ¥ A
. ‘ - _ - . .
« 35. Study Module Eleven, Lessons One thru Pour; do lab . -
experiment 11. g ,
! 36.‘Reyiew,uodule Eleven, Lessons One thru Pour; take Mod 1ll-1 L
. test. . 4 T

L-6

. . » {
B o ':
. " n . I"L
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37. Study Module Eleven, Lessons Pive thru Seven; take Mod 11-1
. . -
test, ~
\ —_—
‘ 38. Take math Test Six (if applicable). o !
. ‘ ‘j .
/, 39. Study Module Twelve, Lessons One and Two; take Mod 12-1
i test, - - o ‘ o
.~40. Study Module Twelve, Lesson Three; take Mod 12-1 test.
R = "
4l. Study Module Twelve; Lessons Pour thru Six; take Mod 12-3 )
test.
42. Study Module Thirteen, all lessong; view sound slide
R ' presentation 13-4 (WV-77-E); o lab experiment 13, : ’
' 43. Take Performance Test 13, . . -
. ’ I
’ 44. Review Module Thirteen, all lessons;\take Mod 13 test. .
. - £ e a—
. 45. Study Module Pourte¥®n, Lessons One thru Three; take Mod
* |
- 14-1 test. : - |
, |
3 . * — |
v 46. Study Module Pourteen, Lessons Pour and Pive; do lab b
' experiment 14. -
: :
47. Review Module Pourteen, LessoRQRrour and Pive; take Mod
14-2 test.

48. Review Modules Eight thru Fourteen; take the AC

coaprehensive examination. ’ ) . M
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AHALYS{S<Q? COMMUNICATIONS LIKE OPTIONS

Alteénatives(Consideted

Three land line alfernatives yere considered;

Alternative 1: A dedicated phone line leased from Pacific
Telephone:connecting the Stockton cluster directly with the
San Diego concentrator at Building 94. This option requires

the ugse of a 202-T modem at each end of the line. Since this

,1ine would alwiys be available, CMI test sheets could be in-

serted at any time that the San Diego concentrator and

Memphis CMI computer were operating. The Memphis computer
operates from 0500 to 2030 CDT. The San Diego concentrator
operates from 0600 PDT (0800 CDT) to 1830 PDT (2030 COT).

Alternative' 2: A commercial-dial line connecting the
Sg§ockton cluster to the MIISA San Diego concentrator when CHI
Ressages are to be sent., This alternative requires a 202-§
data set and a duplex arrangement at each end of the line.

Alternative 3: A hybrid comminications system which uses one

.of théytwo 3KHZ, 4-wire phone lines currently installed be-

A

tween Stockton Tech Control and NAVCOMMSTA San Diego Tech
control when not required for Ravy operations. These lines
are available to permit Stockton to assumme some of the Bast
Pac full per termination requirements. While the+past
tactical of these lines -has been low, it is anticipated
that fututeyuikage will be considerably increasedxgnd hence
the: amount o\ltime they would be available to the CHI demon-
stration is rtain. The back-up system wopld be the com-
mercial dial system (Alternative 2). Because the dedi-
cated and services require different modems, two systems
are needed: ' :

=~ The primary system would eonsiq; of a 202-T zodem
connected to a phone line to,be installed from the

-

LY

‘¥-1 )
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Stockton cluster to Stockton Tech Control. Prom there it  »
would be connected t ‘ope of the tactical lines to

San Diego Tech Control. Prom here a commercial phone line
would connect to the ‘San Diego 9oncentrat0t through another

202-T aodem. .
N —~ All of the equipment of Alternative 2 would still be
\1 . ' required as a full-time backup system. Thus, the J
R . "initial installation costs would be greater'than
Alternative 1 or 2., The only savings would bed in
. operating costs.
l‘ . -
L 4
In all three cases an RP6352 asynchronous line modulator is needed
) . to connect the line to the CMI concentrator.
2. Comparison N —
-4 Y Table M-1 shows the cost differences between the alterndtives. .

The totals are as fpllows:

Alternative 1, Commercial Dedicated 82,602
Alternative 2, Commercial Dial - 52,323 plus software
: ~—— ‘ modifications .
‘ Alternative 3, Navy and Dial Backu§~f $2,200 plus software . .
' ' podifications
- & ;\ = _u/’ ¢
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Tsble M-1 Cost of Communicaton Line Options for $ix Months

A"
Alternative 1: Com{m! Dedicated '
/ Component ’ = Cost
Stockton. : - ;
’ ¢ 2202-T dedcated bne modem $ 150 1825 mo) !
B ?5 (mstalsbton) | :
Stockton - San Drego E g )
- . Deimed commercial ine /_ 1,800 18300 o ‘
\ 200 Hinsi3abon. '
San Dwego i
¢ NTC 202-T dedcated hine modems 180 1825 mo-
. ) ‘i!‘;szzf;s:ggr,:,s
“ *  Asynchronous kne modutator RPE352. ?354532 ™ X
Tomw $2.602
g . Ahtermnstive 2. Commercial Dial
Componen; ' Cost ;
Stoc':’kton v %
¢ 202-S da' st, dupiex srrangement $ 270 ‘45 mo 202-S i
. 75 unmtalation;
p 87 1814 50 ' mo guplex)
i L i s H
* Stockton - San Dwego L - i
- ¢ Twd one-pasr commercsal Bnes W75 825 10. &
. D instalaton) -
| o Tob charges (est) \ 1,000
s ’
, Sen Diego:¥’ m
* 202-S dsta set, deplex amangement Z70 1845 'm0 203-S)
{ s / 75 (nstadiator)
. 87, ($14 50/mo dupsex)
. Asyndwm&:enwwﬁm L 182 1832 mw)
_ Tosl 231
‘ ——

“‘E:mr-n mwammawmmwnmmdm
mmmﬁumnma&h ?.;.

i
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- Tatie M-1 ({Conthued) ~ -

< .

A8
N : ) g
Alternative 3- Navy Line With Dial Bsckug}- .
% -
- * /
Component . - Cost <
U Stocken _ o .
¢ Conractdn 1o Tech Contro ) s 300 ‘ '
- ¢ Backup “ma 202-S data set dupsex I 1845 mo 202-51
arrangeTent - 75 fmsataboni
.T . Ty v ’ _' i . g 84 ) ma. CErDuex )
* 2027 cedeated ine mIOE 150 1825 moi’
X 5 {rstalatoni
, Stockion - Sar Dwego
'o® Navyiee . ¢ 0
¢ Tyo onepsv W:s%‘es - 175 ($23 10 mo! N
S}D {gstatatong
| SarDwgo ‘ ( A . '
X ¢ NCS.NTC tre B4 1814 mo: .
: . &) lLnstalaton)
.o -202-S cata st dupiex 270 1445 mo 202-Siv i .
. arangement for backup Gk Bne 75 Gnstalation} | .
! 87 (814750, mo Supiex)
[ 5o 202.7 cegicated ine moden 150 {$257/ra0)
| s Asynchronous Ene mocuistor RREESZ 192 1832 mo
| _
; Tow $2.200 : :
AE— ‘/
.~ b ’ .
'Amdwﬁammg%mﬁWMMuhm Aisc the
St s Teare Changes B The SONCRTIESY &8 ATErtvl T Of B i Bt undred GOSNTE wousd be
mmmc&sm . J » . -
= - 1 . -
* i‘
« .
LA \ .
S , - @
: e
. . ‘ N ,
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Apperdix H
} SAMPLE TASKING LETTER

SPEEDLETTER

Prom: Chief of Raval Education and Training
To!: Chief of Naval Technical Training
’ Comzander, Baval Telecomzmunications Coemand
00, Mapagement Instructional Information Systems Activity
I} r-

Subi: P%aa&e III COMISAT Project Requirezments; tasking‘of

Ref: (a) Contract Wo,

1. In order to meet the demonstration requirements of the COMISAT
project (reference (2)), certain timely actions are required. To date,
two phases have been completed. Phase I, the feasibility study, deter-
ained that distribution of CHMI to ships and land bases was possible,
although certain constraints were i{dentified. Phase II deveéloped a
practical design for use within a Wavy setting. Phase III ipvolves the
preparation for the demonstration. Two other phases will follow:

Phase IV, the demonstration, and Phase V, the evaluation.

(
L2, The followi requested actions are required in p‘i‘ep-g,xation for .
the demaonstration.' Direct liaison with action and information addres-
sees is authorized in order to determine detailed specifications.

a. CHRTECETRA B
{

{1) Provide ten {(10) complete gets of BE/B Course 69 texts, -
Modules 1-14, and test sheets, lab papers, Opscan adzinistrative forms
(Pl, P2, P3) and terminal paper ficient to support the experiment,
To be onsite by 20 August 1977.” Coordinate with the contractor.

(2) Provide two (2) complete sets of all support equipment
for Course BE/E 69, Modules 1-14, to be onsite by 20 August 1977.

(3) Provide two (2) full set® of HEAT testing bounds on & PO
cost loan, modified with a box covering the test control knobst™ Also,
provide other related course/lab equipment as Specified by PRC.. Equip-
ments to be onsite by”20 Avgust 1977. '

'

- . T H-l

226
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(4) Train and assign a Learning Center Supervisor. Assigned
indiwidual to be on station at NAVCOMMSTA, Stockton, California by 20
August 1977. TAD/TVL funds to be provided by CRET. IT-BE/E training
should start by 18 July 1977. 1In order to preclude personnel or com-
mand inconveniences, more than one instructor may°'be used as a replace-
ment during the duration of the demonstration.

(5) Coordinate with HIISA in identifying and moni%toring
files on control and study groups for collecting data on per formance
and attitudes. This will require‘a skarch of Course 69 records for a
historic performance control group. Appropriate .functional 1 descriptio

to be provided to MIISA by 13 July 1977, by the contractor.

{(6) BE/E TPC assist in‘identlfying a group of 55 trainees to
validate the attitude test at Great Lakes Training Center, and 55
trairffées at Memphis. Validation to commence 18 July 1977, validation
to be comp¥eted by 12 Augusx 1977, specificatians to be provided by
the contractor.

(7) Assign a staff member to oversee the setup of the opera-
ting equipaent (Training and CMI) at NAVCOMMSTA, Stock:zon, California.
Limited short term TAD/VL funding to be provided by CNET. Coordinate
with CHET prior to comfitnent of funds. -

b. MIISA ) : .

(1) Provide RAVCOOMMSTA, Stockton, California with two (2)
operative OPSCAN/Terminet clusters by 29 August 1977. Parallel acgui-

‘si*ion paths should be concurrently pursuved in order to assure gelec-

tion of the earliest single delivery source. This may include modifi-~
cation of'the existing Honeywell/OPSCAN Contract and investigation of .-
GSA Requirenents ContraiFs. .

(2) Provide standard operative CMI telecommunication cir-
cuits and associated equipments to support the CMI equipment in Stock-

ton. Operational cutover to coincide with OPSCAN/Térninet requirements.

¢

(3) Request MIISA DET, S8an Diego, to prepare and nmail in two
(2) day intervals during the figet month of the demonstration and
weekly thereafter, student reports and other administrative,support re-
ports. Also, MIISA DET, San Diego, is to coerdinate change and egror
resolution with the -Stockton Learning Center Supervisor. .

* (4) Requést MIISA-DET, Memphis, to establish a Coapiex Iden- °

tification Rumber for the Stockton trainees, estimate time to comple-
tion for, a group of trainees who are representative of Stockton based
on data,supglied by the contractor.

4
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(5) All technical specifications are available from the con-
tractor. MIISA funding requirements not presently allowed for are to
be provided for by CHET. Prior coordination is required before comait-
ment of funds. N :

o (6) Limited short term TAD/TVL futding to be provided by .

CRET, for MIISA DET personnel., Coordinate prior to comamitment of funds.

14

c. COMHAVTELCOM !

(1) Commence preliminary preparation leading to the receipt
of detajled gpecifications from MIISA for a leased telecomunications
line connecting the RAVOOMMSTA, Stockton learning complex with MIISA
DET, San Diego. Technical data is available from the contractor. The
line should be activated by 29 Auvgust 1977. All leased itema funds are
to be provided by CNET. Prior coordination is required before commit-
ment of funds ;

3.  'In order to maintain an open line 6f comaunications the following
points of contact are established for coordination purposes:

CRET ) "

Contractor

TARG \

DARPA )

MIISA DBT, Memphis .

MIISA DET, San Diego _—

COMNAVTELCOM 7 -

n;wm, Stockton, CA
4. Submif all costp and time charged to the project in a form suit-
able for “analysj specified by the contractor. The time frame for
the deaonstration phase of the project is from September 1977 to March
1978, allowing for settp and takedown time,

s .

5. Detail specifications for above action items are available from
the contractor. Provide telephonic verification of firm delivery
da—tﬁgj and completion of action items set forth td the Contracting Of-
ficer's Technical Representative (COTR).-  Kotify the COTR i{n the event
of delivery/completion/schedule problems, ‘ ’

P

f’;

€«

R-3
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