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The Structured AnalyS1s and Design’ Technlque'(SADT)
analyzes a problem through building a model of the.problem on paper
wvhich is top-d¢¥Wn, modular, hlerarchic,‘apd structured. It is a
communications vehicle using an_ iterative author-commenter cycle
which focuses attention on deflned Oopics, increases management
control, creates a ‘systematic work b kdown structure, “apd/minimizes
_error through disciplined flexibility. The U.S. Army Training and
Doctrlne Command (TRADOC) has responsibility for tvo programs: a
combat development program and a training.program. TRADOC has
developed such innovations as Skill Qualjification Tests (sQTs),
criterion referenced performance tests based on job analysis for each
MOS; training and evaluation collect1Ves various simulators (such as
a laser.simulator for the M16 rifle), and various battlefleld

- slmulators. SADT was deVeloped to expedite inndvations in training

Ay
-

ajd to achieve improvements in Army training as - a unified systenm. The
evaluation of SADT was conducted in three phasés, based on the
opiniofis and attitudes of participating personnel. Although the SADT
process was only partially implemented, partlclpatlng Offliéds
expressed 1ncrea51ngly positive §tt1tudes and confidence w

1ncreaslng experience; a six-week follow -up indicated these opinions
remained stable. (CTH)
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Coo , S ' Executive Summary . . L a

. ’ " The following report desgribes'an evaluation of the utility and
‘F'. Pérceived effectivenes;'of a Spedigic;structured analyS&S arid oesign teChqique
o as an,aid in’managing a complex military training enviropment.  In this étUdy |
‘ , .
‘f{-; SofTech Inc., a Boston<baged computer goftware firm, applied,thEi? Structured
(P P
»wl”; Analysis and Design Technique (SADr<§>) to the problems,conTrOnting the

-

. l)\\S Army frainlng and Doctrine Command (TRADOC) in managing rapidly occurring

L innovatlonq in training.

’

th::;, These changes include-the-self—pacing of a, 1arge number of training

cdurses, evaluating training effectiveness both,in terms of the individual

y;
solaier|and»the“unit’ and the development Oﬁ management strategies to dmprove
’ ‘

TRADOCVs ability’to alloca e resources, eStablish accountability, improve'

feve anbetter match between training Content and

obJectives

tiéular'=analysis and pianning metl"lodology Signi’f_

baot

If useobf tm

lLéntly 1mprov%d QRADDC s\ability to manage proposed changes ' in . trainin more

w1despread use of - SADT in tRe DoD trainingﬂEHVironment would be Warranted.-

o

»Thus, éhe“ rOJeLt included an 1ndependent evaluation commisSioned by the- “}

Advanced esearch Projects Agenty (ARPA) and conducted, by The lnStructional

Y
o

Systems Iaboratory at The Unaéers1ty of Texas at Austin The evaluation

Y

R

staff was respons1ble solely to ARPA for evaluative procedures, fesults,

and conclusions. -The goals of ‘this evaluation were to assess the utility

F

and effectiveness of SADT in'.a training environment. This dociment constitutes
M B B

the final report of thls eValuation-

0verv1ew of SADT - : o ' .
. e T
- . SADT ana{yzes a problem through bulldlng a mbﬁel or rePresentation of
"

the problem on PaPer Whlch;ls ;oR:down, hierarchic, modular, - aﬂﬂj§tr90tured-
‘ ) - o ) — . ' .
O R , . ) S ) ‘ . fine




SADT consists of two major components, raphic potation and a di ciplined H‘VJ

v , process which specifieq how individuals in clearly defined roles are to,
’ : : '"“Vf"T—
// . interact to produce a. model of the training_program. The benef ts of \ '(\
o ‘ ' A .S 4 '
/' applying this technique to a complex system problem derive frd .the model

| ) produced This model- serves as documemtation of ‘the best thi lng of eXperts :

/

as to the status of jpe system and evmlves through an iterati e author-

i

commenter cycle. o f : ' o S ‘

VL : ) - ‘
: Project TasRs and Evaluation Phases - . . , ‘/ - '
’ : : . : ’ |
. SofTech was to perform their work in 4 tasks. Task 1 was a "start up'" !

\
t "
!
t

ey N

and evaluatlon system In Task 2 SADT analysts’ from SofTec “‘and TRADOCt

[
jointly produced an SADT model of a tank weapons system. In Task 3 TRADOC

and SADT analysts]used Tasks 1 and 2 models as starting,points to producef
R ' ) ,

a fully elaborated model of Army training and evaluatign as it should be

'conducted: .Task 4 was to.consist of‘a plan for implementing the trainingn
and evaluation system conceptualized in Task 3;”hut was_subseduently‘altered_.
and did not fall within the timeframe of this evaluation.’ o o ;

The evaluation was conducted in three‘phases. A primary source of ’

-~

’

data used in all_three'phases was the expressed opinions and attitudes of ’ -
'_partic1pating TRADOC personnel towards SADT. The purpose of  the PhaSe 1

,evaluative phase was to determine initial attitudes towards SADT and tO

imeasure the kinds of'activities occurring in the project. The Phase 2 evaluation

: reported attitudes towards SADT after development of the ma]or SADT models
' B
were completed The Phase 3 evaluation followed Phase 2 by 6 weeks and was
concerned with exnmxnlnc discrepancies between Phase 1 and Phase 2 results

" along with obtaining summary impressions and conclusions gbout SADT from’

: v '( . ,\., . ) N -~ .

. S . . SN v .
participating TRADOC personnel. . \ _ -

-

o\ o ud
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o “‘ Results and Conqlusinns‘_r———~f¥ﬁf“f;;*’f_f*_%—_%ﬁ_ ‘ 7&-

1

'.( Extensive data were qollected:early in the prOJect to determine if the !

SADT process had- been implemented as specified in-the contract proposal._ These

ata suggested that the partlcipation of TRADOC officers in the proJect had

been approximately half that originally eXpected. The number of officers'
l

trained to create’ SADT diagrams as 1essthanexpected throughout the project

ANG
4

nd the failure to- fully implement this aspect of the SADT process at TRADOC
| o .
C e ay have 1owered the impact the technique had on the client organization
. N ¥

N

. Participating IRAbOC officers were polled about halfway 1n the project

concerning their, impress1ons of SADT and the progress of the project thus far.

The general opinion expresse& was that~Whlle the technique appeared to be a.

-

. )

| good one- in a genéral, context~free sense mOSt officers believed it was too

early_t0'conclude whether SADT would ultimately affect the training concepts:'
& . .. P‘ , . . . _, X
held by TRADOC. Some officers were skeptical of this project having any

1mpact on IRADOC or he status of training : o
‘, ‘ Part1c1pating TRADOC officers were polled again following the completion

\( .of Task 3 It was found from comparing these two Sampllnés that attitudes

f', towards‘SADT had become more p051t1ve following the complétion of Task ‘3.
At this point participating off}cersnhad gained confidenoe in the'ahilitx )
of theAtechnique to focus attentioﬁxon relevant issues and elucidate the

<

’

interrelationships of wvartous components of the training system, 'These
] \ ‘ . ; - _

officers were particularly pleased with the Task 3‘model, which‘appears to

have documented a level of understanding and ins1ght into. the\fraining system

Y

-~ which had not been achieved or at least so viv1dly portrayed preVloule -'A \

follow-up interview and questionnaire‘s1x weeks later indicated that these

. . S ‘
. . ' v . . . ' 3 . ' ,/

" expressed opinions remained stable. . " . ) : . )
» . E g o )
1, - ..;} ’ o : N
e S & & 4 , ‘ . )




| i » . ! e Y ':iﬂ X ’ e “‘ | N |
; b ) ' AR ‘ ‘
. L ;: . u‘ %‘ :.1‘4 ) o .“v’ D k ,
‘w&‘i S i : . o X J ' )
IR Lo . o 2 .
e, Summary and Conclusiq4§ S .‘ ]
4 ! _\4 ‘ . . - | .
- ,j'f_'i;‘u‘ ArticulatiOn of Army training and/’ aluation represented by the
x ! oy ’ ~ K

\ “ﬁg“ Task 3 model represented the most diregt angible benefit of. this prOject

tO'fI‘RADOC
| areas of training, evaluation, and SYSt m develOpment in an, understandable’

'

‘. and practical manner. From this documéntation, the actual work of imple—

f:‘ _-T- menting the new cdnceptualizatiOn of training can begin.
. - . c e “ ’-{ ) ' ; ‘ |
-~ " . R ./ Tt does nOt appear that thiS application of SADT Created new know._ .
o "H' A ' .-
B 1e<ige about Spec{fic aSpecns of the trainlng system but rather that it
N v J Y
. g‘f_ integrated and communicated what,was known about training in a useful and:
T COhEFEHt'way.‘ Tha SADT dia rams and procedures provide a mechanism for
ST docuheﬁting the be 'thlnking in a client Organization and iq;errelating
B ' JimpOrtant concepts in a clear, and practical manner.i It was concluded that
° ’ * . R
e further applicatloné of SADT such as ‘the one described in this report would
) . be worthwhile.' t ',.f ) ) - R | / -
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e ‘ I. ~ Project Overview *
. : .

This documént descriBes the evaluation of a proiect’supported

jointly hy the United States Army Training and Doctrine Command (TRADOC)

P

- . and the Defense Advanced Research Projects Agency (ARPA) ‘under the
contract title "Demonstration and Evaluation of an Advanced Sydtems Analysis
Techinique in, Modeling a DoD Tréining Environment” (ARPA Order No. 3230 /

Contract No.: MDA 903~ 76 -C- 0249) ik , 'y/f' S . : ;(;‘

<

In this study SofTech, Inc., a. Boston—based computer software firm,
’ applied the Structured Aﬂalysis and Design fechnique (SADT<:>) to .the -

problems éonfronting a training command headquarters 1n managing rapidly

occurring‘innovations in training methods.' These changes include the self—;

' -ilbaC1“8 of allarge number of Afmy courses, the initiation of a major project

. © to evalua}e training effectiveness both in;terms of the individual soldier

N
and thg\unit ‘and the development of management strategies to improve TRADOC 8 f

B \' :
- ability to allocate resources to’ training sites, establish better accounta—~;

l\( . o

- bility of resources expended 1mprove the management of teaching quality,

measure competence obJectively and quantitatively, and to achieve a better..

.

match between training content and real world job objectives.
v e D ob.

o _ If this particular analysis and planning methodology signficantly
‘. P ., ’ \ . . / f
*The authors would like to thank SofTech, Inc. for their cooperation
and assistance: in gathering data’for this report, especially Reuben Jones,
project manager; Steve Lipka, Stan Smith and Boyd Mathers, SADT authors; as
well as many officers at TRADOC who freely gave of their valuable time for

,interviews und questionnaire responding. Without the cooperation of both
agencies this report could not haVe been written.

* **Evaluation reports were generated throughout this project These
* interim reports were written for a limited audience and were not disseminated.
Although not available, theSe reports are cited in the following text to pro-
vide background and clarity to ongoing discussions The substantive resdlts’
and conclusions of these smaller, sequential pr03ect summaries are contained
- in this report. _ . .

N




; ' ‘ A ., . S o e
. improved TRADOC 8, abifity to accpmplisb these objectives more wide~spread Q o
:use of SADT throughout the DoD training establishment and possibly'other -

3

parts of DoD ﬁOuld be warranted Because of the rapid pace with which o

e

. LT ~ "|‘ . °
. _;ﬂliiw/trgining innovations are planned at TRADOC this environment provided a -,

good test bed in which to assess ‘the applicability of SADT to anulysis and

u planning problems encounterqd in other DGD training environments i v | .
' Thus, this project.included an evaluation effort to assess the utility
and effectiveness of the Struotured Analysis and Design }echnique (SADT)
i
in a training environment and an evaluatioﬂ of. the impact of the project
. . A

on TRADOC s ability to identify ‘and understand the types~o£¢changes required

Ln Army training and to- develop a practical plan for carrying out those

r

N changes, This document constitutes the final report of - this evaluation.

‘ iy '; St
c . s .




AL _ 4 o BN I1. . Overview of SADl -~ " ’ q/ ., P

DTe ' SADT is a systematic approach;to understanding and solVihg complex \
o . ¢
s > 3 .

o system problems, including planning, equirements definition, functional

N 1

a.‘ analysis, and system deslgn Under development by SofTech since 1970 the

»
E . technique grew oug‘of earlier ‘work on software engineering at the Massa- A
. ' ' ' (G

; chuseth Institute of Technology. SofTech has applied the technique "

to'a wide range of planning, analysis, and design problems, involving

s

. v .

people, machines, software, hardware, databagus, communications-networks,'
S procedures and finances
The underlying philosophy of SADT is that the human mind iF capable

of. understanding any amount«of complexity, as long ag it is presented in

i

,small, accessible cﬁﬁnks that are linked together to make a.whole. This o

-
-// structured decomposition orientation to understanding complex pfoblems has

P
y

become a standard tool of computer software development specialists but

would appear to be- applicable to. any field where there 1s a need to elueci--

?

datc the relationships between parts and wholes’ in complex systems or

i) <
P

. programs. .
. _ ‘ ' ; <
SADT analyzes a’ problem through building a model fo} o representation
of theaproblem on paper which 1s top—dde m0dular, h1erarchic, and -
) - w oo " ~
. . . - ”
0 TN structured. SADT consists of two major components,vthe graphic notation

of this péfticular modeling methodology“and a diSciplinedﬂprocess-which
. , - p
'specifies how . individuals in clearly defined roles are to. interac% to produce :

”Gﬂ;¥_.fthﬁ‘model Thus,‘SADT,consists of both_avgraphic\language and a well-

o defined.diSC1bliﬁe oreprocess which SPells out " the: brocedures to be followedl

A.._in.obtéining dlstructured decomposition of the problem at:hand. ‘These will
‘be discusséd in turn below. : B o ' ‘ _ j/v,»*

s AT v




.QraphicConventions.A The SADT graphic languagé .provides a limited
-+ - S ! . : '

set of'bonstructs from which analystsﬁand designers can compose orderly
! T i 0
. ‘ - 8tructures of-any required size. The notation iscmmp%sed ot boxes and
T . v ' -t
arrows. Bpxes represent parts of p whole, afrows represent interfaces’ between

P f

~

.parts. Diagr rcpresent wholes and, drecomposedoi boxes, arrows, naturak
language names,‘and certuin other: notation. The same graphics are. apph le

‘ K

g\ both activities and dat&. ’ ' _( S » ,' o

v

An SADT model is an;ofganized sequence of diagrams each- witH

concise supporting text. A high—level overview,dﬁhgram represents the wﬁ’!

subject. Each lower—level diagram connects exactly info higher level portions
~of the model, thgs preserving the logical relationship of each component

tdp the total system. Thus, program detail is lntrodueed gradually s0- that
E substantive detail is integrated into the whole without obscuring the -

overall inted& or "b1g picture F1gure 1 provideS‘a-COnceptual illustrgtion.
of the modeling process Figure 2 contains an’ actual SADT diagram produced
L T, \ . ) ‘ v ' : . i < N

v during this prOJect . - Y'J -
i f ‘ ﬁ "An SADT model is"a graphic representation of ‘the hieraYchic struc—

' ture of a system, decomposed with adefinitepurpose in mind A modeL is
. stfuctured S0 that it gradually exposes detail but its depth is bounded
“by the restrictiOn of its vantage point;iand_its content is boundep by its

[ . B o 2 ‘."" B . ’
ydewpointw The priorities dictated by its purpose_determine the layeting
ibf the top%downfdeCOmposition.‘ Parallel modelstcan-accomodatebboth'multiple_

, v1ewpoints and various stages of system implementation
R , ,
Ihe arrow structure on an SADT diagram represents a constraint

-

relationship among the boxes. It dées not necessarily represent flow of
T U . 8 J ’ :
., M o P e

control or sequenck,.as for example, on a flowchart for a computer program.







Wong,
IYSH M

A igiase,

N ool 4 : . : MORE DF TAILED

Figure-l. Conceptual illustratiOﬁ g} the‘modeling‘
_Prose:i;; . ,

<

-

Constraint arrows show necessary conditions imposed on an activity.

Most arrows represent interfaces between boxes, whether in the

same or different models. Some arrows represent non-jpterface interlocking
: S e

- between modelg- The interface struéture, partiCUlarly; basses through
j%cvernl levely of diagrams; creating a web that integrates all parts-of the

decomposition and shows the whole systém's environmental inmterfaces with

the topmost pox. Further documentation of the mechanics of .the technique

N Tﬁ) ) \ .

can be found in QQ,EBJIﬁhw;ggp to &MXP<; (Publication number 9022-78R,
> : . \

. SofTech, Inc., 460 Totten Pond Road, Waltham, Massachusetts, 02154).

The SADT Process. Complex problem analysig requires cooperative
—— e T T ————— = ‘ |

teamwork from many indfviduals, §ADT attempts to provide a clear definigion

O

ERIC

Aruitoxt provided by Eic:
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ed during this prbject.
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“

yofrthe kinds of fﬁceractions whicdh s :uid occur between the personnel

L 'in§olJed by establishing titles and fuhctions of appropriate roles. These

appear in Table 1. The SADT .prodess, in ¥ ich these rolqs interact, pfovides
N, ) . v (: ‘ .
~ continuous documentation, and regul ical‘review of the work prq@uced

' . . N . " . . LN

In this way decisions can be §eey in context and can be challengedl"’ﬁlle
. M3 . . / "

alternatives are still viable. : . b
£ R s
J N Al 1

Throughout a project, draft versions of diagrams in evolvigg modé@s'ﬂ'

¥

are distributed to project members for review. Commenters make their
suggestlons in writing dlrectly on copies of the dlagrams Written

’e

records\of decl&Lons and alternatives are retained as th y unfold As

changes and corrections are made, all versions are entergd in, the project

<

files. A projectﬁli atiaﬁ provides filing, distribution,\agd record'keeping"

support. This process documents all decisions aﬁﬂ

asons why decisions
' are made. When commenters and authors reach an understandlng, the work is
’ ! N
+ .+ reviewed by a cqmmittee Of’senier‘technical and~managementlpersqnnel. During
the'prdcess, {ncorrect or upagceptabie results may be identified garly, 80
that oversights or crrors cun'bu‘dthcted before thiey cause mnjor disruptions.

v 3
Since everything is on record, future enhdncement and system main {enance

X "¢an refo;cnce previous analysis and ddsign decisions. A list of r91es and °

functions used in the SADT process appears in Table 1. e
Bccuuse.JOCUNCHEHKion is produccd as the model evolves, Fhe‘

Stntus of the .pn,]mtt is vi.;; ib_[c to all interested parties. —M;ma'gement can
*-llldy Lthe ,r{aquiromouts (or the desipgn) in a top dowu manner, bcginnin'
with an erview aid cont Lnump to any relovant levol of d(‘yri‘i\l\lthough
‘pr('.‘;cnl,;xt tons to upper m‘“”?t‘m(‘nl ll‘xlmHy follow standavd cmmmdry and
w.’llbl("llll‘nl.ly‘h mc(hml:;, (‘V(‘H..‘I(‘nl(\l' execut ives can hucopw roadars of the

SADT l.'lng'ﬂ.lgc. . 7

i .

Aruitoxt provided by Eic:



L Titles #nd Funcltions in the SADT Process

Commenters
\

Technical Committee

Experts

Readdrs
Monitor

Project [,ibrarian '

Project Manager

nstructor

. Table 1 o

Y

r

I

. ¢ oA ~
- i | Q
v . Function - '
i
Personnel who QEUdY requirements and -

constraints, analyze the systenm functions
and represent them by a model based on
ADT dlagrams . -y s

individuals who must review and comment
n writing on the SADT diagrams produced
y the authors - 8o
A group of senior technical personnel
agsigned to review the analysis. at
every major level of decomposltion They "
resolve technical questions or disagree-
ments or 'recommend a decision to the’
project management.

Persops from whom authors obtain special-
tzed information about -functional require-
ments and certain Con9trdints by means

of interviews. ! ) Y

Personnel Who redd SADT diagrams for infor-
mation but are not eXpected ' to make written
comiients. h -

A person fluent in SADT who assists and
advises project perSOnnel in the use and
application of SADT. - s

N .
A/perdOH assigned the responsibility of
maintaining a centralfzed file of all
project diagrams and ‘associated documents,
making copies, distributing reader kits,
kecping reader kits, keeping records, etc.
The member of thc pro]cct who hdq the -
final technical respgnsibility for carrvim,
out the system analysis and design.

A PL‘l\son fluent (1 NADT who trains Authors
and Cnmmcntor&.who are using SADT for the
tirst time. ' .

N e e

A

8

N N ¢

Lo
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: Imglementing the_Approach; How SADT is implemented varies according

o

] ~.

to° organization\needs and the kinds of Systems under consideration.v There

N . L3 !’ . Vs .
L is no set pattern\ameng different organizations for the contents of a S '

. . "problem analysis. In each casé;_the needs of the client organization‘must.

.
. PR
- Lt N N B ~ < .

be accomodated,, Because local neegs'are:diVErSéy implementation of SADT is

.

a "léarn by doing! éxperiencerin which.proje t pégsonnel acquire ways of o

»

. understandlng the generic nature of SyStems. e
. st «
ro. . . ¢

E “ /
o While little previous‘evaluative data ekists on SADT, .users’ report’ '3( ';)l

‘ «

SR »tﬁht it is_.a communications vehicle which focuse% attention- on well-defined S

. - . ' . o M ' o E ‘ b ”"&:
\J topics, that it incr¢ases management control through visibility-and standard- A0
) - —_— , ) o ne , : . A ] . !

. 5 ~ R ;

ization, that it creates a,systematic work breakdown structure for project-.
. . . .

355 teams, and that 1t minimizes errors through disciplined flexibillty (see

‘-Ross' D.T. and Schoman K.E. Structured analy51s for. requirements°definition._
Y .
, <
IEEE Transactions “on Software Engineeriﬁg) Vol SE’A\xl), Januaryy l977 PD

A

I .o - ‘. ‘. : ¢
v ' .

6- 15) _— \ ’ . s
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JAIR. Overview of the U.S. Army Training

I B and Doctrine Comma.g,d (TR,ADOC)*

T i . <Y
| ”‘1"’ X .‘ . . . N 5 . J .
s - he’ v. S Army Training and ﬁoctrine Command (TRADOC) was created S
L : » ]
) in¢l913.\ Withwan annual budget approaching one bllliodldOllars and a total )

P

Y Program that includes the emplpyment of . approximately 12 OOO officers,’

PO SO OOO enlisted men and 40 OOO civilians, TRADOC 1s charged with the responsi—

% ~
- -

-

. bl}}FY\gkgestablishing and maintaining Army concepts, principles, and policies"

: R . )
e _(ddttrin %'and for the conduct of all Army training o T
) ?Rﬁbbc consists esaentially of two major components for meeting

) 5
/tﬁese responsibilities a combat developments program and a training program.

AR _\s

'l‘..

. /.' - - -
. The Combat developments program consists of three major act1vities ‘(1) the XS

jdetq{mination of requ1rements and capabllities of weapon systems'and
, 1

equipment (including non- combat eguipment), (2) the development of optimal .

. organizational policy (e g determining the formal ,organizatjon of tank

' t

battalions and the-integrgtion of those forces with mechanized rifle com-

~

. panies,vmaintenance crews,- etc.); and. (3) the development of tact}cs and

techniunS by which the acquired ‘weapons and equipment will be deployed

. . . N

4b) the various organizational grouplngs of troops on .the modern battlefield. -
oo : ~ —

The training brdnch of TRADOC consists of the tr itional*Army

' )

‘ . |
e training structure described below, and a training development component

_whlch has achieved Vlblblllty only within the last two years. Each wikﬂ

8
‘o . ’
i

“be di scussed helow

5
t

JPRSR S — ————— . -

—~

*This destrtptlon of TRADOC is based on the proceedings of various
Commander's Conterences and Technology Symposiums sponsored by TRADOGC in
1975 and 1976. while this overview may now be slightly dated, It illustrates -
consideratfons which ultimately led to TRADOC's participation in this project.
| :
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L e o While the training develepments component of TRADOC represents

a'new concept; the.training sérubture within the Army is Wéll estabbished.
. . 5 , ) N

For enlisted men, the _program consigts Of the well kgown basic training

and advanced individual training (AIT) which 1isg conducted at several
. b R /» .7
&k{\-' insQallations across the country. There are 21.training schools such

as*the U.S. Army Ingangry 5chool’ at Fﬁ; Benniné, Georgia, the U.S. Army

- ' 4remory School at Ft, Knox, Kentucky, the U.S. Army Field Artillery School
L LT : . v . o FORE

_ o . , B )
- at, Ft. Sill, Oklahoma, the U.S. Army Transportation School at Ft. Eustis,

. N : e : ’ o

Viroinia, and the U.S. Army Engineer Training Center at Tt. Leonard Wood,
I1ssouri. There 1is a continuihg'cducation program for noncommissioned
. I ' . At '

officers (which, like AlT; is usually conducted tnrough the training sgPOOl)

, . - .
o keep soldiers current on developments in equipment and doctrine.

N There is also basic training, intensive advanced iqdividual

¢

training and continuing education programs for officers which contain
special emphasis on such areag;as leadership, management, and tactics.

Tor higher ranking officers (nsﬁally majors) there is the Command and
. ) ) ‘) i’ - ;
General Staff College at Ft. Levenworth, Kunsas, and at a still higher

level, there is the Army War College Additionally, the entire ROTC

%
[

gtructure and Officer Candidate School fall within TRADOC,ﬁ/responsibilities.
'  In.addition to these training facilities; TRADOC contains many

.subagencies guch as the Combat Arms Training Board (CATB), the Training

/ '5,;'5
S
Aid Developmcnt and chuircment“ Agency (TRADER), the Combat Development

Ry
=
u(p“rlnontdti%ﬂ Command ' (CDEC), the TRADOC Combined Armq Test ﬁgency

»
Yo

(TCATA) and the TRADOC Systems_ Analysis Agency (TRASANA). Thun,,mnnage—‘

ment “responsibllity for the varlous aspects of training and evaluation

T8 cra@ﬁ{lonﬁlly been diffused throughout the training system.

v W
i

12
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While this brief survey of training commands and agencies: is not

cxhauStive, it indicates the breadth of TRADOC's cducat fonal management”’

~ . Lo

responsibility. Thus, TR4DOC r‘presénts perhaps the world"s largest

. a
' : Y A N \

N s BN kL 2N

.r~and competencies acro§s a wide range %f geographic ]ocales under the

contnol of a wide ra“ge of subagencies within TRADOC

/ s 7 .
Innovations in Arﬁ; Trbinlng , » , 7%, s
. . i { oo : ' '
Until redsntf;, 1nnovat10n had not been a high priority in Army

. 14
training and evaluation. Tradltionally,ﬁJob trainlng had been conducted

P . . .
in -the Army schools using q{platform Jdecture format. Performance usually

was.evaluated by paper and pencil tests. ~For each military occupatlon

"~ specialty (MOS) there was an AIT course and progressive supplgementary
ttniningicoUrses. There was an.associated test for each skill level .of
<-¥;3a&h MOS, usually consisting of about 100 multiple choice questions.

5

. Initial-anal§§es of;training effectiveness’in the early l97bﬁs
R F v
sugncsted that the actual erformance of. soldiers in the field did not

&
“meet criteria establ shed by out51d0 contractors and the combat develop—

Y . .
wents branch of TRADOC. A brieﬁ example illustrates this point. While

- the example presented is hypothetical; it is based on the results of

¥,
several actual analyses of specific weapons systems.

. Figure 3 indicates the probability of hitting a moving target '
¢ - . . »~ L o A3 .

A

. ) . 1
.with a particular weapon as a function of the distance from the target

( o ' -

tr%dning ggency, respons ble for teachimg a comprebensiv%;range'of skills. .

-

in mctcrs. ‘Line A indicates the actual performance of a group of soldiers

us ing, this chpon ‘ Lino B indicates the capability of the weapon as

dotormincd by thé. Army Materiel Systems Analysis Agency (AMSAA) Line C
PN

'\\ } represents what a group of combat offdicers believed was the capablldity

e

of their soldiers of using the weapon.

O

ERIC
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. the target.- The performnn(o of pairs of soldiers uqlng this procd‘.ge,j“y7‘

Figure 3 data suggest  that the ability of the soldler to use the f‘

r

deapon in the field did not, match the weapon s capability (discrepancy
bet;ee: lines A'and'B) Further what commanding officers believed to.be *
‘the capability of the weapon was not veridical with actual performance ///
(discrepancy between lines A and C). .Thus, the decisions an officer made

P
on the battlefield relative t0/this weapon would net match his troops'

bl

: abllity to. deploy it nor the weapon 's actual capability . .

F'S

14
Based on these results the length of training Qor fﬁds weﬂpon~

)
was doubled and a simulator developed to provide more pracLice opportunities
This increased proficlency considerably.\ In experimenting\with the training
for this weapon it was found that soldiers had " difficulty estiaating the

range of the target through the weapon s complex sight I "To remedy this it\.‘

was decided to use the weapons in pairs and . firing in sequence. Thus, one

Aaoldier would estlmnte range alm, and fire. A second soldier would then

use the firsf soldier s range estimate and his observation of where the ‘

"first round h1t to obtain a better range estimate for a second f4ring on.

L
o

l (&8

s indicnted by Llne D on Figure‘Q This level of perfo mance: exceeds

what was or1g1nally considered to be the.capability of “he Weapon, ‘Training’-

‘_nnaly81s stud:os such as this were seminnl ln bringine tbout a concern ‘for

_trnining»developmqnts within TRADOC. -

Another sfac¢tor motivating the search 'for improved tralning methods
. _ e .
was budgétary constraints.  As TRADOC was becoming aware of some inadequncies.lv
in trafning, they were faced with the task of improving the qbnllty 6ﬁ¢
T o . .o

raining with n,dccrenscd trainifig budge” This forccd the redll7ation that

thu;tradlttonnl tabor idtenstve m(thod; Ai traininp omployed by TRADOC

- N . .
.




O

ERIC

Aruitoxt provided by Eic:

-

,':A.' *

1

(platfoirm lecturers, low instructor/student ratibs; cﬁc.)' were not a, . ,/

-

\ a

cost efficient approach for future Army training Fﬁrthermore.=m§§t tf.)

soldiers spend only 2" or, 3 months out - -of a_thnee—yeaf{tour:of duty at’a -

training school. - The mdn,héurs_lostwhile a goldier‘is. away fréy his . LI

’

. K ., . .
"wnit of assignment attending school and the associated costs contribute

to the cost of ‘tradittenal Army training. Thesc considerations have

led TRADDC-to make training’ available to the soldier in his®unit 'of . .

» - . . PR . f .

N - = e Wt . . - —

_assignment. ' This was seen as no small task in that almost all training

- . R . R . . . 'v‘ B .

resvurces were lotated at the schools and training center

! . K b . . Lok ) . R .
Given these considerations, TRADOC. formed an instructional tech-

A ~
v R s N

nology study group whose membership included representativés’""df iﬁdustry,

governmenc,,academia, and the miliﬁary  After studylng Lhe Army training

system this group presented 1L<: Findings and recommendations to the leader~

e i IR
ship of TR—AI)OC. _ Whllc LthL fxndlngs are. too Lcngthy tc present_' hue
. ] " . .
several key 1issues that Lmer&,ed are summari?ed below to convey. the flavo;~
of what was rcpértcd by this group‘.
L. lh(‘ Army s Iustructional strategies were not as cost—

efficient as same more modern instructional technologies. 3

” . S " v N R . ‘ .
"2 School persennel lacked the \'ln,L_lsirS[:i'l._lldlillg, motivation,
and Hkills to employ modern 'Ln:_;t"rul'(“.bbnnu'l technoldgios, k
. s . )
- 3. Effective traluing program evaluation was not occurving -

in the Army training system.
. X N *

4y Critevion-refercuced tralning and evaluation was not

.

< evident in the Army trafniug system,

oo Very little selt pacing W;’jl\‘t Feing cuployed tn, the training
S Cuyatem. '
}‘ S
k v
‘ i \
, 16 ) oy - ,
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- attempts to moderniyc ‘Army tralning, primdrily through its training
" \

3

«

R 3 . ' -
;o . \‘l
: PR T W s 5
. 6. Disincentives fqr the introduction of training
~ » innovations abounded in the training system, o
. w : ' ;

' A3
: .. - ‘management bf training effectiveness.

F ' 8. The organizationaL and mandgcment procc ses of TRADOC\

1

were fractionalized or diffused to the extent that

>

training'programadeveiopmentd'implementation, and

LS

s

evaluation were lmpeded

From their study,?this consulting group recommended that TRADOC

ing in modern cducational tcchnology,,consider adopting a systems '

for in&orpornﬁinéwadVanced instructional techniques and establishing

- a

Siinco

e ‘,

e iy

~

A losm)n both verbally and thouyh visual aldq

and teéedback Lln'ouglmut the

’

Lts

5

; -_'_cl__o. ve Lo'pmbn £ branch.

L..."'.‘\; PR

\-

cunits thus making Lt edsier

:

i‘nccpt ion in 1973 s

c

-packaged trvalning extenslon courses

tor thie soldier to learn on thé-job.

lLesson,

.enced evaluation, and providc incentives

s

O .-,..

consoiidate their tr)ining resource management processcs. form a’ training

2
A

managcment institute to orient and educate the various managers of trainﬁvl’

. ‘ ) N
approach to training based on 1ob performancc data and crlterion—refer—

to school -and unit commanders

pilot proiects towaxds thoqo gOals as soon as possible.*

W

oy P
4 d

g o 4

lRADQL has bocn activo in its

Major projects have inc\l’udo.d the dcvelopment of

(LECs) which wqan be sel\t' to the !

. 0ot these courses utllize an audlo-visual:
Ll o

-

¢

and

cassette machina

allous

Most
that presgents

for testing

K

SOme ma<‘hinc<4 cvcn ullow simulations

m"

kS

4 .
Do

\*lhc .nmmnourimwd u(tiviticr, are not intculml to be exh: 1u9tiv<,
or the int‘lucm‘o“ leading .t an increased concern for the, status of training
the considerations which lted to changge.

in the Army but

rather ex emplary of
o .

]
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‘of the task-being taught. Evidencerindicates that the self-paced TEC
courses are dt least as effective as traditional Army training methods.
At the end of FY 17, 1044 of the 5000'§our8es which had been proposed

N
" had been developed. By 1979 the Army expects td have 5 million. copies
- of the TEC leesons avallable for aftive and reserve troops. ,r ;

| Primarily through the efforts of the recently formed Training
* Management Institute, Skill Qualification Tests’ (SQTs) have been developed
to replace the old pencil and paper MOS tests. These are criterion-refer-
- enced performance teSte based on job tashvanalysis for éach MOS. TRADOC
isvwell on its way toward developing SQTs for each skill level- of each
MOS andﬁtowards the developmentnof a.prototype task description data base;

Another major effort has been'devoted to the development of‘

training and evaluation of collectives (groups) The Army Training and

‘Evaluation Program (ARTEP) is an in1tial effort in this direction. ARTEPs

‘are -manuals containin% "how to" instructiogg for unit commanders on

N
o

conducting collective training and evaluation. They describe the Cues
and conditions under which a partiéﬁ&ar task may occur as part of some

- large definld‘mission (e.g.,ﬁﬁdeliberate daylight attack" or "night with-

,'1‘]

-Framal" of a rifle compény):’ The WRTEP manual also specifies the training

and evaluationvstandardsrfor judghng the performance of a group.

» - Another major TRADOG effo

s

has been the developilent of s;}¥i!iors

to better train soldiers in the use of various weapons and equipment. One

5

example is the LASER simulator for the M16 rifle, which emits an eye-safe

laser beam when fired, Either than a"live round. Sensors on targets

provide immediate feedbadk on performance. It has been found that training

with LASER simulators is at least as effective as traditional training
. N (
1€ '
K4



- ~,
‘

k=S

witih live ammunition at a fraction of the cos't. ‘ #
% In collective training, two-sided. free play battlefield engngement
!
- o ¥
-8lmulators have been developed. One such simulation, REALTRAIN, requires

that each‘soldier'of two opposing forces wear specially tredted numbers

’ /

on their~person. ach soldier 8 rifle is equipped with a sgpecial sighting
‘ - lens, Upon, sightihg an- dpponent, a goldier shouts the opponent's number

‘~ [ 1 y
¢ "to a referee who records a "ki11" and makes sure the victim retires from

-the game. The Multiple Integrated Laser Engagement System (MILES) incorp~
 orates the LASéR simulator in a collective two-silded free play exercise"
Each soldier wedrs a belt with laser sensors. A loud tone indicates to

" the soldier that he is the victim of a hit. If hit}_the goldier must go

-~ to.a refigee whorcan turn off the‘tone with a Fey. A softer tone indicates
to the'sgldierlthat he was the .subject of a near miss. MILES and REALTRAIN
simulators have also been develOped for tank versus tank and soldier versus
tank simulators. Further developments have been'aimed towards integrating
ARTEPs w&th REALTRAIN and/or MILES to obtain the spedificity of the SQT-

' evaluation of individuals at the collective training level.

This saneyfof4the TRADOC efforts to.modernize Army:training ' L

is far from compl.te but is indicative of the actions being taken to meet

tais goal.

*' Constraints on TRADOC,

o ' . TRADOC has been actively pursuing these activities despite
:hortages of.personnel and resources. Another major constraint encoun=®
tered.initially by TRADOC was the varying-degree of resistance to change
in the training environment. Thus; TRADQCVis;in the pdsitidn of dot only

managing a very large and complex training system, but also is actively

- attenpting to modernize’, .even revolutionize, Army training in the face of

: A 19 -
_ . ‘,
) ) , /




limited resources and resistance to-change. Further, because thorej}§=1
- , . . " ‘ A0
. strong sense of time urgency in accomplishing these‘tasks,‘the management

of TRADOC's planned activities is even more arddous.

s ¢
o

~

It &s within this context that TRADOC has contraqtedv36fTech, Inc.’
to apply its.Strqctured Analysis and Design Téchnique (SADT) to the probléms

of managing rapidly occurring innovations in,training methods. SADT was to

" be used in this étudy to identify changes in Army traihiné reqhired to
significantly increase combat gffecﬁiveness, describe how Army train}n§, 

- testing and évaluatibn programs would operate after the proposed changes ..,
. . . - \ ' S

o
. .

are accomplished, and to plan how theléhénges in Army training would bé
. P K .

1

undentaken and hdw grogress.woulq-be monitored and‘ evaluated. N

"

- Traditionaliy, Army'training has not been viewed as a 1argé system :

problem, but rather as a composite of many smaller'problemsj These smaller

¢ r',‘
’ problemg, usually have been solved by a particﬁlar organization within the
. . 7. _

!

_ffaining command. A "good" solution often optimized the particular organ-

izatioﬁ's'objectivés at some expense to the goal of achieving overall |

Improvements in Army training. The major hypotheéis of this-study was

K "w' P * . .
ively solving. small problems within the context of overall

ES

that defining zflitary training as a iérge system will provide the basis

for norle ‘effec

3

- military objectivesl

\

Mgre specifically, TRADOC paftitipétéd in this studf to.iAProve
their analysié anﬂ}planniﬁg‘of tﬁe training'éystEm. Special emphasis is
gilen by TRADOC to the problem of desqribing the interrelatiqnsﬁi<§§between

, o the many traiqing innoQatioﬁs being:enQigiéﬁea and in planniﬁgzﬁd; those

changes should be acéomplished. Once developed, it is hoped that the model

of the Army training system can be used to'guide ‘control system

i N




}

development from f;a current status arfd capability to the ﬁtatus‘nndfsﬁpaf

© bility desired. Aftgr the trﬂining'eystem,is fully implémented; the'@bdel

: could-potentially be’used to Control'an?<panage the ‘8ysten, Einally,;Fhe

model prodyced could become the "standard" against which to compare current

ystem functioning. Faced with the problems cited earlier, and in hopes
of achieving’ the. goals described here, TRADOC entered into the joint pro-

ject with SofTech and ARPA, which is the subject of this evaluation report.

(8]
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IVK Description of Project Ta@ks-and the Evaluation Time Fréne

Prior to éctnally applying SADT to Army training and testing'
'programs, "lead time was allowed for establishing a point-of—contact or
1iason officer within TRADOC to function 1; an interface between TRAD&E -
s .
‘and SofTech. This person wag to be responsible for setting up_facilities,
establiehing appointnent schedoles, and coordinating,SofTech and TRADOd
efforts A major portion of this preparatory activity was devoted to
training selected TRADOC Personnel in reading and authoring SADT diagrams..
These individuals were scheduled to play an active role in most project
@aSkB.'particularly as commenters. .
Project»Tasks ; \;/ _
'The plan for aPPlyiné SADT in the TRADOC environment consigted

of five .project tasks. A description of these tasks as originally proposed

appears below. As the project proceeded, it.became necessary to alter

&
- . o

- Tasks 4 and 5. These changes will be discussed {n a subsequent éeetion

-

/

of this report.
Task 1. In this task, SofTech analysts were to produce a
model describing, at éhe_overview level, how the Ar training progfam

would function afterethe training innovations envi;ioned by TRADOC.were

3

B @

actually incorporated into Army practice. The principal purpose Of this
“initial effort- was to define the types of‘changes being planned by TRADOC

; A .
and to determine how these changes.were related to existing training methods.

This . initial description wis to provide a focus for Task 2 work and serve
as the basis for Task 3. .

Task 2. In this task SofTech analysts and TRADOC officers

\ . ‘ | ;: ' A L
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‘trained in SADT were to develop jointly a description of ‘a total weapons

! . . Ay

system., The objective of this‘task was the derivation of\fhe training

requirements necessary for thfit weaPon system to be maximally effective

5
on the battlefield. It was belleygd that only by looking at a particular
i ' ’ . . - \,//»v o . .
weapons gystem as a total system-could that system's training requirements
. .o 3 . ! ) o . ) \
be fully understood. : ‘ : " .
: e : :

‘The Army's major weéapons systemg, such as attack helicopterss

field artillery and -tanks, arq necéésarily conceﬁﬂyaliZEd as depend%nt

** components within a larger integrated combined arms force.,_Becahse the ~'/

tank force is a relatively independent system requiring an ihcreasingr

amount of technical training for itS crew and support elements, it was

%

. chosen as the focus of Task 2. The results of a thorough analysis of - the '

training support necessary for this weapon gystem was expected to be
. . . a
Lo, . I r b ) 2}
representative of what would'be<found‘in analyses of other systems. .The

‘ insights gained in working through an SADT model of thiS particular

system_wete exPected to be of&vwluv in éatermining the optimum structure
of the entire Army training and eyaluation program, which was the”
focus of Task 3, L - o : : ‘ _ .

Tésk 3. In'Task 3,SADT dnd TRADOC personnel were to develop
jofntly an SADT deel of the new Army training and evaluation system as it’
should“finction,after training-innoVations envisioned bY(TRADOC were’actU§11Y
incorporated into the Army's standgrd operating'procedures.‘yThe major -

input to this effort was to be the general overview model of the Army

training system developed 1n‘Task 1, and the SADT model and associated

§

reports of the analysis of the tank system as a total weapon system develOPed‘

‘

in Task 2. . X | -

]

‘ 24 32 s
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The result of Task 3 was tovbe e model showing in inereaeing'
ﬁleyele of deﬁail ¢all ef the activities thnt comprise the training system
of the”future.' Tnese activi;ies were &8 include such tasks as course
development, budgeting for the Arny schools, meaauringAtraining effective-
ness, determining avenuee,of.informatien flow and feedback between;the
Qarious ofganizationéﬂ components of the tfaining eysfem, e;aanting the

impact of information and feedback on the training actiﬁitlee that acfually

occur, measuring cost effectiveness, and evaluating the new conceptualization

1
.

of training itself. ‘ ' . . : o

It was expected that‘this model would facilitate a better under-

. - ot . “
standing of what the Army was to achieve and reduce the amount of time
. A g ;

BN

spent plannink, manaélng,vand accomplishing these achievements. Additionally,’

it was believed that the model wouldprovide a format which would facilitate -
communication teo and from the various%proponent schools and upper echelons
S ‘ o . “ '

of the Department of the Army.

Task 4. The ohjective of this tadk was to be the development

~of an .innovation plan describing how chan n Army training would be

(o

uadertaken and how their pfogress would be mon red and evaluated. This

plan was to be prepared in two complementary forms: an SADT‘planning model

[}
~

vwhich ShOWS precisely the interactions between the various elements of the

o~

plan and an implementation schedule prepared by the Critial Path Method ™

(CPM); o
.SofTech was to assist TRADOC staff members in developing a
model of the innovation plan and was to _produce the CPM schedule. The

SofTcch deI1verable was to be a repont presenting the ‘medel, the resulting

CPM schedule. and a summary of the algorithms used to perform the model

.
25 PR CL ‘
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to CPM conversion. =~ - . i o >

Task 5. This task was to consist of two distinct parts, the overall

: evaluation of this project (which is’ represented by this report) and a plan‘

‘ forwiderDepartment‘of Defense (DoD) use of SADT which'was to be prepared_d/’2
~/(\ fby-Soflech withithe'ﬁssistance‘of the project evalnator.' The overall eval~

j.  uation was to focus‘¥h whether.changes in)Army training‘gctually occurred

N

as a result of the proJect ‘and whether these changescouhiﬁycrease the combat

¥ 1freadiness and battlefield effectiveness of the Army - This eualuation was
‘to {nclude an SADT;model, produced by the evaluators, oflthe overall evalu-
ation effort. . | S
' - 4 If the final eyaluation indicatedfthat the'oroject goals were . .
met, SofTech was to prepare.a plan for wider‘DoD;uSe of SADT, addressing‘
four kew issues:
the types of applications where the DoD could
y 4 N realize the greatest benefits and an estimate - \
-+ of the magnitude of the benefits, ‘ '
r ' j the types of documentation and courses reduired }“ s "

. ’ . ~+ df a significant number of peoplf:were to learn
' : the technique, ‘ :

areas where the methodology should be enhanced
, to .improwe the quality of the results or its
« trangferability to a wider audience;

the types of automated tools required for the
exploitation of the methodology on 1arge projects.

SofTech expected that the evaluation process would indicate areas

in which there were problems in-applying SADT\methodology at TRADOC, areas

“ I

where the technique must be further refined, and areas where alternative methods #'

p——r— ‘E,

might be prefenable * The plan was to indicate how any deficiencies in o

the methodology might be qorrected prlor to wider DoD use.

t

-



Evaluation Time Frame

“

.

‘

The evaluation of this project was divided into thrde phases,

with the results of~each phase presented in an evaluation report. These

.
»

. phases are:

-« ' Phase 1. This phase covered Tasks 1 and 2, -and
T 13 -concentrated on determining the ‘usefulness of )
’ » SADT in modeling Army training. A major portion
of tHis effort was the identification and* development
* of evaluative dimensions on which the effectiveness .
of SADT and the usefulness of the models produced
ware to be assessed. The evaluation report, submitted
v, 81x weeks after the conclusion of Task 2 was to
"~ serve as input in determining whether or not to
continde the project as planned.
. - - e
Phase 2. This evéluatﬂve phase was concerned pri-
) , marily with determining the impact of the Task 3
A _ ‘model. Because the médel produced in Task 3 was to
. represent the bulk of SofTech's work for TRADOC,
" an evaluation of the perceived usefulness and impact
of this particular model sebmed appropriate prior
_ to beginning the final (Phase 3) evaluation effort:
' Further,  an interim evaluation deliverable at the
/ N onclusion of Task 3 would provide an opportunity
"o reconsider and update the findings and conclu—
sions of the Phase 1 evaluation.
Phase 3. This evaluative phase was to: (1) re-
examine the results and conclusions gf the first
two evaluative deliverables, and (2) focus upon': e
the intermediate and long range effects of having 4
developed the models produced in Tasks 1, 2, 3,
and 4. Primary emphasis was given in this phase
to whether the models had brought about a better
understanding of what needed to be done to improve
Army training, whether TRADOC personnel considered
. SADT a viable approach to their problems and a
. determination of whether the work produced during
this project would ultimately make a difference in
Army training and evaluation procedures. This
paper constitutes ghe final ewvaluation report of
this project and summarizes the procedures and results '
of all three evaluation phases\ !

FiguEe 4 indicates the relationship~between project tasks .

and evaluation phases. .
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V. Phase 1 Evaluatlon Procedures and Resulta - 'Egﬂ*;i%'
' »
General Approach. ‘,'f:{"‘ :p SR S BT
e T oo -\ A

The proposal submitted to ARPA by SofTech specffied arr eValuation

:elfort which would prd’vide ARPA with: . - S

o

.(l) an assessment of the utility and effectiveness _
of the Structured Analysis and Design Technique b
(SADT) in the training command environment, and - :

¢ (2)\xan evalpatiqé of the impact of the project on Lo T
y TRADOC's abi ity -to identify the types of changes L T
required in Army training and ‘Lo ‘develop "a practical g

. plan for carrying out those changes _ﬁ' ) o

«

iThe general goals of the evaluation effort (1 and .2 above) and

LI T
. : .
A . . +r

the experience accrued by the evaluators during an orientation visit to

TRADOC Headquarters suggested two major areas of inquiry Eor the Phase l

‘ '

evaluation. The first addressed the ut lity and effectiveness of the'

A -+

o
Ve

technique ltself and encompassed such questions as: Are SADT diagrams.~

accurate7 Does the SADT ‘process’ perote communication betWeen diverse‘

1

personnel in the project7 Does SADT help achieve clearer unherstanding

S e

of the problems at hand? ' . .

\
o
“the technique and the particular environment in which it is applied in

q

¢

The second maJor area of inqdiry focused on the interface béiieen‘ﬁ

this case, TRADOC The value of the- technique itsl is inconse.quem;ial if’{f"-i.'
s

the technique 1s not successfully implemented B e SADT is dependeht ’

g

n the cooperation and'support of pbrsonnel in the client drganization,'

rﬂamarginal implementation in an unreceptive environment or a lack of‘uniform

TS

- support could- affect”the utility and effectiVeness of the techniqUe itself.

Thus, two evaluation questions emerged. The first,addressed the

value. of SADT; the second addressed the value of the technique as applied =~ |

Coa L,




~in an environment' like TRADOC. \Thls second‘queatlon wasg dependentlonl

the degree of fmplementatlon and the amount of Support the technique

: v
al e

'_ received from the client orgd‘izatiqn, TRADOC. Degrée of implementatien

\ ~0 ‘ N

iy P

IR could/be méesured by various behuvloral lndlces ‘of participation in the

<

¢

. project by members of TRADOC :Clhe value dﬁ stion was not so easily
ahswered. leeh Uu:available resources an}

time frame for the present ; o

,the perceive( effectiveness of the technique by partici—

- -«

evaluaticn'effort,

pating TRADOCJofficers gps given primary consideration in determining the

vé

i

e

value of SADT

<

. : The remainder of this section mttempts to answer these questions.ﬁ SE

by specifying the evaldation methods and procedures followed, reporting e
, )

L and discussing the results-6btginéd'vpresenting conclusions based on the

;g*”'fesults and providing a-shﬁhA£y»o

implementation of SADT in the TRADOC envirdnmént

o

Methods qnd Protedures

e T N . < ‘“\

“A. Site vislts:'\rhe evaluation tcam (Dr Gary'D. Borich and

Mr. \Ron Jeme]ka) v1sited Sofrech s W1lthan1 Massachusetts facility and TRADOC

Headquarters at Ft. Monroe, Virgiqla in August, 1976. These visits-provided‘

.. inital,contact with SofTech and TR@DOC; and providedia realistic framework ;ﬁ

frdm'whieh‘to'plan-sdbsequent evaluation ééf&%ﬁs Additionally, the eval-
‘uallon staff was provided training 1n redding and authoring SADT diagrams

) A ) t 9. Yoea L . »
. N . - Vo 4 .

”during these site visits ' o . e
- st T T

~~._ B The development of évaluative dimensions. - The next major

A

45 ‘:}T:.cvaluation effortr was the development of evaluative dimensions to provide a
AL i. fr*qework for the assessment of QKBT The ratlonalc for developing the,evaluativel

’ dlmensions was' taken from the technical proposal submitted to., ARPA by SofTech

., 3’2 . 5‘:;’;},‘ PR

e x







O

ERIC

Aruitoxt provided by Eic:

>

The approach used in developing these dimensions was to analyze the

benefits claimed by SofTech to occur at TRADOC as a result of this

Fl

contract. Because the selection of the evaluative dimensions was critical

'to subS€quent evaluation efforts, these dimensions were derived directly

from t?e contractor's claims, to protect the evaluation from being biased

by criteria which were either unfair to the contractor or insensitive

4

to Army,needs and expectations. Deriving dimensions from claims made by

‘the contractor in the technical proposal seemed ultimately fair to both

SofTech and TRADOC,. because SofTech wrote the proposal (made the claims)
and 1RADOC accepted the proposdl as documenLation of what was to be
delivered. The only constraint imposed by the evaluator in selecting
evaluative criteria was that each dimension chosen had to be measurable
given the reéburces and. time frames allotted to the evaluation effort.

The technical Qroposul was analyzed and each claim was noted. The
process of deriving evaluative dimensions began by clustering similar
claimg topether. After this first clustering, eﬁch cluster was scrutinized

) 4

. { . , L .
frrther to determine it () there were significant Overlap between clusters,

- 3 . .
(b) there were only a f{ew claims in any one cluster, and (c) there were
- ,
radically difterent claims in any one cluster. In some cases, clusters were

combined and, in other cascs, clusters were broken into related subelusters.

The overriding criterion for the composition of clusters was that each be

15 independent of the others as possible.

Each ¢luster was thoen analyeed and a generic title chosen to cover
Pk -

all claims in that clustoer, In this manner, each cluster evolved into an

evaluat ive dimension.  These cvaluative dimensions appear in Appendix Al

Al
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“by TRADOC personnel involvgd in the project. The most straightforward

C. DataAgﬁthering strategies. Given the gtime and resource limita-

tions of the evaluation effort, the most direct manner {n which to evaluate

SADT in Tasks 1 and 2 was via the perceived effectiveness of the technique
. ,“;’”‘

strategy would be to ask these individuals about various aspects of the
technique relevant to the evaluative dimensions and what benefits they

believe have accrued or could accrue to the Army as a result of its partici-
pation in the project. Therefore, a questionnaire was developed and admin-

s

istered to TRADOC personnel and then followed with a structured interview
focusing on specific responses to the questionnaire. The interview also

provided the opportunity to pose general questions about the value of

: . L . )
the technique and the use of ths-technique in the TRADOC environment. A

B 4

co&ﬂi§£§the questionnaire appears in. Appendix B.

According to SofTech’'s descriptive literature, oné of phe‘ﬁeqcssary
"subsystems' of an SADT project is a file system and library service which
orpanizes and centralizes record-keeping ngﬂ support functions and which’
allows khe comp lete prnjuctwhiﬁtory to be reviewed. This clerical function
ensures that documentation of the development of-nn SADT modei is maintained
concurrent with that development. A copy of each diagram produccd'isv‘
vetained on tile, and all interactions between indiQidunls'in the projcct
are documented. Vi3

a

This project {ile makes it possible to dututhng the subject area

(3

of a kit (a sevies of related %ADT diagrams), number of*dilagramg in
the kit, who the kit was sent to for comments, how many times kits were

comment ed on and veturned, awd how often the author returned the kit to

1. o
i -



4t

che‘rZXgpL. From these data, one can determine whethér'the'activip}es'
described in the proposal actually occurred. While-deéigned to enhance
fhe re&iew of projectbdeclsions and develbpment, these data were imporfant
in determining if the technique had been suCcessfull& implemented at.:

TRADOC headquarters.

.

.The project.file at Ft. Monroe was examined to determine if this
lihfary function had been maintained as claimed. The number of. diagrams

proﬁuced and general content of the diagrams were noted. These data - -

v

then were used to prepare. frequency tables for all relevant process behaviors.

, v

TRADOC participants were queried at random to determine the degree of

agreement between perceived level of participation and degree of participation

'

documented in the project file.

-,
-

D. Summary of procedures. The Phase 1 evaluation procedures.

r

" yielded threec types of data:
(1) ‘process data - obtained from examination of the ptdject file;

(2) qu;;@t;it:ltivu data - obtalned from the quantifiable question- e
natre respouses (see Appendix B, Ttems 1 through 38)
¥ . )
(1) qualitative data - obtalned from responses to open-ended
questionnaire items (Items 39 through 44) and from responses
to iuterview probes.

Atter the results of ecach type of data were prepared they were

combined where appropriate to answer the two basic questions v{]\ich were
the focus of the Phase L evaluation effort. The {irst question concerned

o
. i

the value or merit of SADT [tself. The second question addressed the

fmplementat foun of SADT, rarticutarly in an eaviromment such as TRADOC.

ERIC

Aruitoxt provided by Eic:



’

The. data from all three sources were interrelated prior to drawing CO“C1hF(
sions. about the value of SADT. Tge interaction of thege three groups:

- ' . i 0 o
of data illuminated both the techpique itself and ‘the effect of variables

which moderate the effectiveness of the technique.

.- . “ , . . N . L
‘ v : « . N 1

£ Results _ P : . ' h
v . , — . . . ) ,
This section presents results of the Phase 1 evaluation: Data

'

‘on the implementation of SADT during this phase Will be presented first

©* followed by results from the questionnaire and StrucCtured interviews. .
, e ) : .

‘A.  Process_data. The first step in this phase of the evaluation
was to determine whether the roles of the TRADOC .and SofToch personnel

N . L4

' specified in the contract Proposal had actually been performed. Examination
of what had occurred up to this point in the project reyealed that the
progesses and role functions specified in the proposal (id occur With,

: . ro . - . .
‘some exceptions. One notable ommission, however, Was that no Senior Review
Cormittee was reported in the Task l»ruport. SOfTCCh-explained the abs?nCe
- ; . ! St . &
of the Senior Review Committee by noting:
As fewer changes'were indicated bY comments
“received, the diagrams would normally haye been
sent to a selected group of commenters referred
to as the Senior Review Committece., This committee
. would be requested to review these diagrams and v
- approve them.. Since the commenters inclyded the
members of thcrrqvicw committee, and since this ‘
model will be reviged. in Task 3, the formal gentor- "
' K reéview was omitted, (SofTech, Tncf, Task 1 Report, P- 3-5)
~ . .

A second discrepancy berween contracfor intengs and conditions
observed by the evaluators was that some indigiduals peyformed multiple
roles,  For oxample, the technical proposal specliied that the individual

5 assigned as the TRADOC iuntertace yas to be ru:;pmlﬂihl,u for time commftmcﬂts\
N v

ERIC
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selection of staff for training aq? participatlon and for ensuring comple-
tion of TRADOC deliverables. Alt?éugh these functions were pérformed
‘initially the role was modified early on in the project and ultimately
became noﬁéxistent. This individual was given other. assignments unréiated.
to his responsibilities'as tﬁé TRADOC‘interfaée aﬁé‘was asked to perform:
‘ '6ther‘duties zfthin the Project that limited.tﬁe amountvbf.time thlélt'could
be devoted to the interface task.* '
| Anothef point concerns the sources of informa£ibn for SADT
authors, Although the numbe; of expertS»interVieWe‘ was at least ten (as
specified in the proposal), discussion with SADT a?ikors indicated that
early in the model[ngﬁprocess, significant iﬁforﬁafion Qas gained by
_— { : A )

reading technical and progress reports on training and the proceedings .

of SeVeral conferences on training 3ponsrred by TRADOC. Thus, the SADT

. - process Was*not implemented initially; but rathef following a schédule'
’ of background reading Whlch undoubtedly made the, Subsequent author-TRADOC ,éj »
{nt(‘rvimjs ‘i{iore mes mlnpful This secms to be a (lég,jrqbl(‘ and naturdl Tl
. N ;
'_:-’1CUVity pribr to 'ﬁibd'eling but ‘noqnentioh is m:ld"; of it in the SADT authoring . (
proce(‘lurcg, | : ' s o ) ‘1

EdeiQ"EiP“ of the;ovcntgysufrgunding Task 2 of this proje&t
revealed S;(‘.'V(‘_[‘(ll dl:;‘crepnncies from tllos;c spcc,lf‘,[ed‘ in Lhe teclllpic;a‘l
proposal, The most notable involves the full time assignmentlté Task 2

of two TRADOC personnel..as SADT authors. The SADT training p;ov'l(lcd these

individuals was uot timely, or necessarily complete relative to the Task 2

\

,fl" .

*Another fndividual with geveral functlons was the on—-site project
mmapger for SofTtech. In -lddiLiou to mianagement lo:,ponslb{llLl(‘), he
wits one of the two authors provided by SofTech for Task 1. le also
assumed gome of the tunctions of tl;g} TRADOC interface when necessary.

o

t o
O
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C effort.’ Only one TRADOC aubhOr Yeceived formal autg\r tnaining. this oc-

A

curring duringﬂthe second half of Task 2. .Although the second 1nd1vidual

. Lo received some on~the—job training to prepare him to author diagrams, this

training was reported by the two SofTech authors on Site to be minimal.

Other than those no%ed above, the prescribed roles listed for

r ‘ . T
Tasks 1 and 2 in the technical:proposal were. carried out as specified.

Exgminetion of sofTech's descriptive literature,reveals'thet.

.

t
Sevefal ielated,clasées of behavior constitute’thé SADT process or disci-
‘pline. Two of these are the lteratijve author-commenter cycle, which is"

o - “ .
the vehicle for communication between SADT authors and .commenters in the

) , 4 _ o
client organization, and maintenmance of the SADT project library, which

»

provides complete documentation ?ﬁ the project history.
" The claims made by SofTech imply benefits such ag enhanceq communy-~

. ¥a I
cation, understanding, and involVement by personnel in the client ofgani-
: ¢

zation, and casts SADT as a heuristic device which will ajd in the solution

I3

of problems, The most central element of the SADT process is commenting
on a kit. Because commenting on diagrams s the only official contact

between ‘SofTech personnel and individuals in the client organization,
. o

"+ this activity must logically occur before any of the above-mentioned
benyplits accrue. .

Table 2 presents data on kit issuance and return by rank of

a
commenter for Tasks | and 2. All the data presented were obtained from

the Task L and Task 2 reader kit coversheets in the' project library file.,
~ Column Ll represcents, the numbar of kits cach, reader was expected to
©commentt on.  Column LLT gndicates the number of times the reader actually

\o

. . . . E
commented on and returned the kit to the author by the time prescribed.

' ':) . , . . . | * 8 ‘1 \;
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‘ Column 1V represerts those instances in which a kit was returned but late.

Column V indicates the number of times a kit was sent to a reader for
comments but heye; returned to the author. Column VI indicates the humber
.. of times it was unclear ad to what. actually transpired with any one kit,

i.e., 1t was not possible. to discern whether the kit had been commented

v

on or nat. 'This is clearly a failure 6f’theAiibrarian function to document
precisely what had transpired. » ‘ .
' " .Totals at the bottom of Table 2 indicate that 104 .or 54% ijfhe

kits issued to readers for comments were not returned to the author.

N N .

This level of participation by -TRADOC personnel in the iterative author=—
commentet cycle of SADT was considerably less than SofTech had originally
anticipated. ' N

The large number of kits not returned led the evaluators to ask

4 Y

. a SotTech project member about these discrepancies. It was indicated

o Er-)

that in the later stages of the modeling, the interaction between SADUT autnors

and the Senior Review %;mmittee was often'verbal and final approval of
™ L
diagrams was obtained In a conference setting. According to SofTech
descriptions, however, a conference between commenter and author is -
reserved for the case in which differences cannot be resolved on paper
(\' . ‘ © ) .

qand all interactlons, for whatever purpose, are to be recorded. The
- . N t -

. procedure used appears to be at variance with SofTech's descriptive

‘llterature, ‘ : - : T , ‘ ) )

In attempting to explain this discrepancy from standard procedure,

. | _
a SofTech project member explained that working In this environment was
. at times too hectlc for him to perfiorn clerical dutles. Anothier SADT
author stated that to his knowledge, he loggedrall required data on kits
l ‘ ’ 39 - ¢
A ‘ ’ l b
- .ll ‘:?. “ :
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Table 2

. " Commenters by Selected Process Behaviors for Tasks 1 and 2

e | ) 5 .,
1 LI 111 1w v, VI
o ' . : Number Number Number Number ° Number
TRADOC - -+ Number of Kits--  of Kits' of Kits  of Kits  ° of
Commenters of Kits Response  Returned Returned not ¢ Incon- P
' N . Received  Requested to Author -  Late Returnéd sistencies*
¢ ‘ v on Time- ' } '
\.’
“Generals ‘ 6 4 2 0 ! 1
sener: | A .
Colonels : 93 764 12 _ 5 .57 .2
Lt. Colorels 30 27 11 o 11 1
Majors o 18 - 18 10 },.'o 7 L
Captains 59.- --j::> 49 15 .9 24 1 X
Civilians 19 ’ 17 5 T b A
'RADOC Totals - 225 55-29% 25-13%  104-54% 7-4%

&

'

*This column repreqents the number of times it was unclear from the coversheet information whether‘
‘the kit was returned to .the author by the commenter and appears to be the result of poor book-

keeping. The total’ of columns 3

4, 5 and 6 should equal column 2. .y
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. botn predidted at the time the proposal was written.!

he authored and issued, but added that}performing these functions detracted

o v

from his authoring acti&ities. When Yasked specifically about two indi-

viduals for whom records indicated they had returned less than 10% of the

kits issued to them, the evaluators ‘received verification that the figure
. . 1at tr re

.

*

seemed valid. Despige the téndency of SofTech authors not to record

[ S
final stage approvals of thHeir diagrams, it seems reasdénable to accept

~

the reader kit cover ‘sheets as estimates of the interactions that went -on

during the project.
Another area where SofTech's original expectations of TRADOC
participation was not met was in the assignment of two TRADOC personnel

who were to become authors for Task 2. This assignment seemed critical

i

to TRAhPC’s'"interﬁalizing"\the SADT procedures. ‘The fact ‘that the indi--
viduals were not provided in a way-that fhey;could both be fﬁlly trained

and assigned tb the SofTech project full-time as expected raises two 1issues.
‘ B S i

The first pertains to the productivity,ofrprojecf ﬁéféonnel"

»
>

during Task 2.  Giveén that one of the individuals assigred was never
formally trained and the other was trained threermonths after the Task 2
effqrt was begun, it would be unreasonable to expect the same results

‘ : . oy
and degree of internalization of the technique had initial expectations-:

'
J

would "have been much more guarded in predicting the impac¢t of .the work

at TRADOC 1f the actual level of Army author participation couyld havp

[
i

The secoud issue arising [rom TRADOC's failure to provide the

Cmanpever originally agrded upon concerus the evaluation of the transfer

ot "is’ technology trom SofTech to TRADOC. Determining the extent to

. ' \/” ‘
' ‘I )

baen met. To,duoté the program manager of this project, "SofTech' certainly
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nbﬁﬁich ArmYﬁperéonnel can behtrainea’in SADT methodology seems critical

to determining the applicability of the*technique to other environments

within the Department of Defense. Unfortunately, only one author was
: L I
- trained. While this individual way%onsiderea a good SADT author by SofTech"

o nereomel, he‘wasv1ewed.by his superiors at TRADOC as a unique individual "?m

with considerable talent And potential, especially in the area of

operations'research. One officer stated duiing an intervlew that thlS N

1nd1v1dual "is not repreqentative of the population at TRANOC. Certainly

3

there'are.competentindividuals who can learn the techniquem but_thefrrc oo

productivity dn using SADT to model program_fnnctions and the range of

'indiviauals capable of learning the technique in DoD environments .cannot n e

be determined from the present data.

" -

In summary, the procese data collected indicates that the SADT
N N o
nrocess. was not 4lways 1mplemented as specified at TRADOC through Task 2?

o . 5

Participation by TRADOC personnel in the iterative author—commenter cycle

. !
was approximately half that expected. This reduced availability of TRADOC
personnel for training and authoring of SADT diagrﬁm limited the potential

to institutionalize-the technique at TRADOC. Thus, final ahdjdefinitive

conclTuslons about the success of transfering this technology to a DoD

“environment cannot be made from these data.

"

B. anntltatlve data This seection reports responses to

v

multiplo (hol(c and- Likert typc quostionnn[ro ftems glvdn to TRADOC “.'.f ¥

\
. N3
Iy

ot. icers wquing with thc project..,Thc,questionnalre was completed -

by l3 of L6 Task L and 2 commenters. Statistical calculations indi-
cate that the questionnalre vellably measured dome chatracterlstlic of

A

thc(respondcnts and that the individual ftems were producing similar

o




N ’
o .

T patterns of responding in di?ferent individuals ( @ = ,95).% The same

yoy [

.'was true for evaluative dimensions II (a = .86), (‘d‘= .96) and

II'IA

A
IIIB‘( a = .96) and to‘a lesser egkent for,dimernision IIC (a =.71).

Tne'pattern of responses.fdf‘dimensionsvIA; IB’ and IIB,were moré‘hetér-'“
ogeneous and of questipnable reliablity (a-= .35, .45, and .51 respect-
o ively). : ‘ i *

t

Table 3. presents the number of‘respondents, the mean (X) and

f.
5
the standard deviation (SD) of each quantitative item on the questionnaire

I3

ﬁ'The majqr intent of each item is included and items are clustered by eval-

N
i’ [

uative dimensions for easy referénce. ° . .

Two.conclusigns can be made from examination of questionnaire data.
s } : : Y
The first concerns the value of SADT as an engineering drawing system

'for_systemsfdeseribtioné"; This view of SADT presented by SofTech in’ the{*h;
.6ecnniéal‘pr8§osai, stresses standardized graphics, controlled document
rovision.through the provision of procedqral‘mechanisms for audit purpdses,
and effective communication bctween the originator andCdser of descriptive
models, I
?hevresults of Subscalts IA :fix; and ITB, indiénte‘tnat as'an'“
‘,cngineering;drnwing system, SADT Ls viewed poqitivoly by TRADOC personnel
[hie general consensus is that the'SADT discipline, which specifies the
fnrmut»of q{l communicb}inns;i‘cdntrols the routing nt.diagrams and"
establlshes the time frame in which these nehaviors occur, generaily
results in uccurnte, highly rendanie diagrams tnut communicate the

substant {ve components of complex problems.

e e et e e ——— e e Dl

~ *Alpha ( a ) re LleiLLtits calculated with the standard Kuder—

Richardson formula (sece Guilford, J.P. Fundamental statistics .in psy- -. "
chology and education. New York: McGraw-till, 1965, 458-460.)
: 43
*
-7
e

O
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Item Means and Standard Deviatlions for TRADOC lUeadquarters-Commenters . .
: . "t N . . . . Ve . . . s
,‘ : S “"‘.‘.,‘ e e “\%- e - o
o i » Lo F © “ Standard- - .-
. Items’”? T - : % N . . Mean. Deviation
' L ) P . S — s ; ’ )
- S 1. COMMUNIC;(HVL QUA1 LTy - L p R I
* . . ) i3 3 K S : ) R .
. . A;".of-Dlagrams ) 'j o T . %
< ) . . - . f ';..
. 1. "~ Respondent ddequately tralnbd to - . T :
' . read dldgrams" ' . . 13 - .7v4.08 0.95
. 2. Respondent adequately trained to - = - L . |
' ' ‘comment on diagrams? ' 13 3.92. . 0.86 .ol
. ff . 3a. First draftq of dlagrams clear amd - . : ' , ) PR
i/ _unamblg,uous" o » v e 1200 3,75 0.87 ’
3b, Revised versions of diagrams clear S s i
and unambiguous? ) S, 13 4.31 10.48
Je. Final versions of diagrams clear , A .
AN . 3~ and unambiguous? _ S 12 “4.58. . 0.51
4. Would written text explaining o R
diagrams be. helpful 2Rk \ PR 12 2 3.00 1.21
5. Should discussion be a part of the . : o e
' AD’I prou;ss" wkk / R 13 4.38 . S 0.75 .
6. ALL (llug,r(mm an effective way \'E-n\ . .
' commun i ¢ at fug 7% , 13 4.23 0 60\\\\‘
L] s
. Vi
0. Project bcm-t lLH attvibuNgble to .
diagrams or to )a’ro( esses spimulfred? 9 3. 44 0.53 . .
Mean and standard deviation for —'_ ‘ o . S
Subscale IA : T " : 3.97 " 0.75 .
: o L ‘ >
B.  of P'rocess o Lo A
7. Have diagroms generated "Eommum i~
\ “oocationcamony individuals involved ] . ,
(.o Asked ro be commenters) in 13 1.38 L.45
projoect? o .
8. MHavy diy 1'5 nus L pener lel conmui i -
cation .nnony individuals not o _
involved (j.c., not asked to be - 2173 bo85 0.99.
- commenters) in project? ‘
9.  Have diagrams helped Focus atten-
tion on variables not considered T i . _
provious ly?s o . 1 5. 18 1,26 :
1.0. - l’x,‘.n_]uvt’-l)t'm:fil‘:': attributable to : '
diaprams or ro procosses . . )
st imulated?* , . -9 CodLah 0.53
: . _ A e - .
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Tabie ,3 (continued) .

‘ e s : Ty
R B T B —_ z
R L : éi( ) ' ) Standard
Items - " VN N Mean Deviation .
3J0. Were others consulted”before com- o A
menting on a ulngram” T ' 12, 1.00 ~ .0.00
"Mean and standard devidtion For _ ' T
. Subscale T, ‘ PR ,'3.01  .0:85
R v - . . . _:‘;; Wi . - ‘ ,\

IT. QUALITY

ve e e . ; . . Y X e ) S .
e :ﬁ:‘jMF?H;KY ' e C e e
. . . . ) \ . o Y s o
7 6. Are diagrams an effagtive way oft " '
communicating?* ; 13 4.23 - 0.60
- v : ‘ £ R
, 11, Have dlagramq accuratglv repruscnted -
content modeled in Task 1? o1 - 4.09. - 0.54
‘12, Have diagrams accurately . roprcsentgd . S
' <ontont modeled in Fask 2°? Y 4200 0,87
L4, (onfident that author-commenter ' I W
v cycle guatantges dccuracy nnd S ) T ’ .
completeness?* : 137 . 4.08 . 0.76
e e \ - SO I
Mean and SCUndurd deviation for . : S , //”f’
: Subscale .I.JAA \~—-” : 4010 B0 T A
B. Quality (:(Llfgl‘l)_lv
R . o .
. , R By , oy
13.  Does author-commenter cycle ensure ) ) .
quality of diagrams? 13 4031 0.75 S
' . ]
4. Confident that authovr—-commenter
“eyele guarantees saccuracy and - ’ )
comp leteness?* . 13 . 4.08 “0.76
. ., ' ) . - .l . . N -
. L5. (Io_jlf.i(l(,_\n(',__(.lm‘th' conmunts were taken _ o '
T oointo account? . 13 4,77 0.44
iV ‘ . 3 I
, =8, Contident in comments made on BT : :
diagrams? : S A 13 4.00 v 0.58.
29,0 ‘Respondent lacked sutficient expe-- . oo
rience to make mean ingful comments?rx 2 o 3042 1.38
Mean and stand d deviation tor 7 o
“Subseale 1Y J ’ . N 0.85
C. Tilicieney - \
[ . Has communicat iny via aut hovr -~ . .
compenter cvele gaved, time? I V.69 .03
S H7. flas SADT, saved tiwme velatlve to o
" other avaitabic approaches to the

problem? : S e . e, 3. '3(»‘ 150
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. ‘ . ‘Table 3 {(continuecd) ’ .
2N .' - v ‘ o .
. - - e e A e SV G . S Y, SR A S e
. S e e o ~ Standard
Items e . \ T - N Mean .. Devidtion -
P L . 4" : . K . . . £ v v ‘ :
< . 18. TIs SADT cost-effitient “relative to:. 1 4 At B ;
' - other techniques having s ame purpose? N { 3.67 1.21 -
. 19., ; Percentage of time saved using SQDT« T
R b_g.on des}gn.and anaiysis task?t 7 0.26 0.24
» }. : .
37. Has the progress mddL bLQn worth the - i
time spent"* ‘ 12 3.50 1.38
- Mean and btandafh devaa;non for ) . -
* Subscale IIC ‘ ., 3.56 1.28
III. USEFULNESS: ’ k .
T Tn Tasks Land 20 -
9. “(lVl:".:- diagrams helped focus attention
on variables not considered g . L
Ca prt!V[OIISly?* L 13 Y3038 1.26
. ‘ ' . P : P L % :"'j Ve L
e o 2000 “bid. TdSk 1 modol provlde Lledrcr
un(lerstdnd ing of. Army trdininp ? 9 11 . 3.09 0.83
21." Will models produced thlis far [ ) SRR
actually be used in pl aniiing ch(mg,uﬂw_\f\. 2.9%2 l.(%
22, Will wmodels produ( ed thus far
- ‘actudlly help to derive train‘lng .
rcqulmmuxts" : 12 3017 1.11
) 24a. Wi 1 1 SAI)[ dncrease TRADOC's analysis 3 i : )
.- d[)dblllty 7% ' 10 3.60 1.51
: C24b. Will _SAD'I‘ increase TRADOC's planning o
capability?* S E 10 . 3.40 1.26
N - '
<2400 Wil SADT fncvease TRADOC's manage~ ‘
ment (.qmbi liLy"* 10 - 3.00 - 1.05
* .25, Can SADT help identify ru‘llilmv,
: ' requl rements affeet tng combat )
@‘H’m't iveness?* y. 77 1.09
27, Is 1t practical tor. 'l'l{AhU(‘ Lo use
SADT tar desipn and” analysis ' » . o
probtems 7* 3 1.60 1.12
{ 120 WG SADT mode s p;‘ov ide "impetus for ‘
changes in Army trai ni np A : 12 .17 0.94
. - v 7 P \ )
S 3. WILL SADT be uselad fu fdent iy dny,
exlat {ogy ur)'_.'fni;'.;l( fonal e
inetticiencies? s ; : 12 3.75 0.62
. | 40 - |
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Table 3 (continued)

) 4 , Standard
Items : , N Mean Deviation
e o S o e i “,M“__,L",jw,“_Wﬂ
34. Will SADT lead to .conceptual insights ‘
about conducting Army trafining?* 13 3.46 0.88
36. Would [t be useful cO“Lfnin gsome Army
personnel to be SADT authors?* 13 3.69 1.49
37. Has the progress made been worth the ' ¢
time spent?* B 12 3.50 1.38 ' iyt
38. Did Task 2 model provide clearer : . R
understanding of Army tralning? 1L 3.64 . 1.03
Mcan and standard deviation for _— . o
Subscale ITr, 3.41 1.10 _
g~ B. _Ln Subsequent Tasks !
* 23, Wil)l SADT be effectlvely used to
: elaborate Task 1 model in Task.3? 13 4.31 0.63
24a. Will SADT increase TRADOC's analysis ~To
capability?* 10 3.60 1.51
24b. Will SADT increase TRADOC's planning
capabllity?* . 10 3.40 1.26
24¢. Will SADT Incréase TRADOC's manage- _ :
' ment capability?* : ; 10 - 3.00 1.05°
. . ! ° - - B LI . .
25. Can SADT help Ldentify training ‘
requirements affecting combat -
cffectivencsa?* e 13 3.77 1.09
.. -27. 1s it pr\cfi(dl for TRADOC to use . }
~  SADT for design dnd dnaly51s ' Coe
v problcm<7* yp . , 13 - 3.62 1.12
2. Will SADT qu.ﬁs provide meetus “for v o
, - Lhange in? Aﬁ&y,tralnlngV* 12 3.17 0.94 . N
] 33. WLllaGApT He ﬁ;eful in idepgifying
existing. oﬁgnnlzatlonal ' _ _ -
inefficfidios?* : 12 3.75 0.62
1’ '; sv‘.‘ . o ’
34. Will GA?Tﬂlcad to conccptual insights .
ab ot LOn&thlng Army training?* 13 3. 46 ///ﬁ.gb
35> Will use of SADT ultimately affect . ; o
tralning concepts held by TRADOC? - 13 3.15 0.80
36. Would 1t be useful to train some Army ' L ' o
personnel to be SADT authors?* 13 - 3.69 1.49
;?i;h1 and standnrdﬂdcvintiaaﬂkbzkvvﬂ___dA“—
Subscale [L!B : ’ _ ) 3.54 . ?'04
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Table 3 (conttnued)j

.

‘ _ + Standard
I1ms : ’ N . Mean Deviation

SPECTAL SCALES

L.

Value of SADT Model as a Reference

© . e
26, Would an SADT model of Arwy trainling .
be of value as a rcfercn(e documenL? 13 - 3.85 L.14 "

Mean dnd qtdndard deviation for thiq

ES subscale o . 3.85 1.14
Information Grasp
28. Confident in comments made on
diagramsg?*¥ ) . 13 4.00 0058
29. Respondent lacked sufficient expe-
rience to make meaningful commentsg?** 12 3.42 1.38
30. Were others'consu}téd before com- . o k;
N nlenting on a diagram? 44 12 1.00 0.00
"Mean and standard deviatlon for thls ‘ ’ ST ,
Aubq(dlc " : 3.71 0.62
~ Desire for Change
~ .
LR SO * . -7
31. Presently, how critfcal is it to i . .
_ lmplement°(hangce in Army Lraining7 13 4.62 0.65
“Héan and sLandard deviation for this B
subscale o ‘ 4.62 0.65
. g . &7 . ' )
Questionnaire Total e . 3.58 ©0.93

Item also represented by'another‘qvaluative dimension.

S
Scoriﬂg reversed for this item.
**;~ - ' St :
This item had only four altorndtives, qcored in the following manner: 1 5_4,
2 =5,3=2,4=1.

Tfhis item was not in multiple thoice format. The mean and S.D. for this
item were not Included in the calculation of the per item mean and S.D. for

Subscale [IC

Y
Eh1s item covers a LOmmUnlLdtiOﬂ aspect discouraged by the methodology. The
mean and S.D. for this item were not included in the calculation of the per

item mean and S$.D. for this subscale.

~
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IIIA,.IIIB){ When

queried aboyt SADT ddagrams and the SADT process per se, responses

A’ .II‘X’

97, 4.10. and 4.12 respectively on al to 5 point scale). ‘

were\qgitehpo itive (The item means for evaluative_dimensions I
and.III'wér 3
.When questijnb

resultingnscores were noticeably lower (2.6l,-3.41,;and 3.54 for evalu-

4

ddressed the application of SADT within the TRADOC context,

ative dimensionS'IB, IIIA, and IIIB, respectively). This difference;

L

between the context- free and context speclfic Views of- SADT suggests

that there are characteristics of either the technique, the environment
or both, which have limited the_appLicabilitY'and usefulness of SADT in
the TRADOC context. Data from other sources'wilP be employed in-other
/parts‘of this report to further illustrate the.distinction between.éADT's
generic qualities as exhibited by the diagrams.themselVes.and the

technlque's capaclty to become'i%tegrated in the TRADOC environment. .

C. Qualitative Data. Discussion questions from the questionnaire

'and'a‘follow—Up interview with respondents shortly after the administration
of the qoestionnaire provided the raw data for the following interoretive
comments. Despite differences in the format in which these two types of
data were.colleoted, eonsiderable oonsistency among verbal_and-wriqten‘

. comments emerged. The dgscussion of interpretive data\begins'with a
presentation of the most generar.conclusions that emerged from analysis

of thelsubjective comments of TRADOC ﬁembers.

The most general conclusion shared by all but a few respondents

at the end of Task 2 was that it was too early to say whether the

49
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T
technigue had any practical value fqr'TRADOC, While almost all respondents

indicated ‘that they‘thouéhtvthe technique was hseful'at a general context-

C o

freevleve1,~théy,were unsure about ita.applicab111£f;and usefulness
“within TRADOC. 1In rgSpéhse to'the first discussion iﬁem on the.question—
naire (Could you identify any specific benefit;<which'may havéAaCCrued

to the A;ﬁy as a result of its participation in this project thus far?),
the following comment was representative:

Not yet. Thds has been some concern to me
since the project started. The potential:
for using SADT as a tool to improve Army
training is real. Perhaps I am not involved
enough. .

And, in a folloﬁ—ﬁp_interview, this comment was expressed:

We went into this project to get someone to
. provide a logical layout of the training
, ' system so we could get a handle on it. Dumb
' grunts like myself haven't gotten that out of
it yet. I don't know if SofTech's work will
be of any use at this time....I' 11 wait before
saying yes or no. . 5

All commenters could readily enumerate strengths of SADT, especially
— - : ' N
‘when asked about the technique. in a general, context-free sense. While™
for : o - : ; ‘
many strengths were mentioned, the following occurred with some consistency: .

1

(). SADT requires a graphic presentation of the
broblem which simplifies the problem and |
communicates it succinctly, i.e, a picture
is wortﬂla thousaﬂd words; : ‘ - "
s (2) Commenting forces an individuals-to.think.

e critically about a problem before he can:

disagree with a particular diagram;

(G2F
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(3) SADT promotes consensus Of‘opinion ebout o
‘A. ~ . a previously 4ll1-defined concept;
(4) SADT saves time over verbal communieatiens * '
becsuse it's nard to'"get off the subject"
in commenting on an SADT diagram,

(5) SADT illuminates the real causes of problems.

Generally speaking, commenters provided positive éccounts of SADT; all kut
one individual *expressed that they believed the techhique was a good‘dna.

When asked about weaknesses of. the technique, most commenters

+
"

mentioned aspects of ghe application of SADT and.not generic qualities of

. - . ' . o
the diagrams thems/}wes. The most consistently mentioned weaknesses were

that the SADT process was too time—consuming and that commenting on ahﬁit
occasionally interferred with an individual's ongoing work. It can be

geen that these comments mildly contradict those made about the strengths
. e

of the technique (for example, #4 above)s. This paradox was evident in

¢1“—;—mﬁny'sfvthe comments madé.and indicated that TRADOC personnel considered

'

the technique during this ¢ + of the evaluation as a good one generally,

but were unsure of the value of its applicaeion within the TRADOC

o

context.

. Several consistent themes and comments emerged from examination

*
tof the interpretive data which help illuminate the ambiguity on the part

3
of TRADOC personnel ab%pt the value and usefulness of SADT‘as applied to

" the complex problems of providing Army training.‘ One of the most consistent

' . ) B
themes was that insufficient resources®had been expended on the project

"ji” N 51
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thvs“far. Item’bj of the qUestionnaire inquired about obstacles which may

I 5

have hindered SofTech '8 productivity at TRADOC., The following~response

Yy

to that question was typicﬁa:'jﬁ' ‘ ' _U

, - ~The normal workload at DCST (Office of the Deputy
G ' Chief of Staff for Training) is so heavy that

o . numerous key personnel were not able to get in-
volved -at the level desired. This reésulted in
reduced visibility of the project: As the project
grows’ to Task 3, there should be greater involve-
ment, particularly after the Commander: Conferences
(in December) "TDY (temporary duty involving ‘travel
away from usual assignment) and inaccessibility of
key TRADOC staff -- this may have hindered them in
‘getting the job done.

3

Several other individuals mentioned that they had not devoted
as much time to the project as they should héve. Thﬁs/lﬁy je one reason . .
why individuals valued the techniqde generally but were unsure of its
use and applicability.

Another consistent theme in the interprative d;ta concerned the
command emphasis for the project. Several commenters-were critical of
the Army's support of SofTech's work. Much of this criticism wag aimed
at?”upper level érmy mauagementa a;‘evidenced by the following comments

from interviewees_(all‘below the rank of Colonel):

- There-has been a lack of coﬁéand emphasis. I'v "ha‘r
. no pressure £rom my boss. It (participation in

SADT project) has had no. bearing on my job as far asﬂla
“he is concerned. -

There has been little enthusiasm for this’ project
(SADT) by upper level management, :

Whether it will be used here is strictly dependent on
management.,,,If managers use 1t everyone will use it}
emphasis has got to come from the top. If this happens
it will be'successful]here. .

3
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. ” Adecdotal comments written in the margins of mulitpl@—choice I
‘questions indicated that usage and value were "entirely dependent upon
'command inflyence,' and that the amount of time devoted to this projeet

"had been insuffici%nt." .One individual indicated-that all questions

pertaining .to \isage were dependent on management and he dohbted that they
]

would give this project a high priority. To sUmmarlze, there was some

e

skepticism on the. part of loger—ranklng officers that‘hpper level Army

management was actﬁally concerned about the SADT project.
~ ' ‘ - ' '
A third factor contributing to s%spticism-about the value.and

usage of SADT at TRADOC was ambiguity and uneertainty shared by most
commenters of what the project results should be. This ‘impression. became

evident during inital contactland interviews with the TRADOC organization.

. : s “
This eonfusion still existed at the conclusion of Task 2 as indicated

L

v by ths following comment from a TRADOC colonel: , ‘ '\\
We'don't know.what our (training) system is.
’ We don't know how we will use it (the SADT .
model of. training). I'm unclear in my own
«  mind about how I'm going to-use it....There's

no clear perception of how it will be used
by me or anyone I know.

‘A‘fourth,consistency evidenced in the respondent's comments .
.concerned the timeliness of the SADT\project The project closely paralleled
the Total Tank System Study (TZS ) whose goals were much the same as those-

of Task 1 and Task 2. Several respondents pointed out that SADT was\im—

2.2 T
plemented after the T2S2 study was well under way. Because TS and the - -
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SADT project overlapped both in terms of: time, course,'and general goals,
‘the relative contributions of each to what was ultima!ely learned about

: tunk training is' unclear.; . ' X v ' . :{( ’

The chief officer at the TZS2 group had the most* to say.on‘

2

tgis igsue. He stated"that the TZS results contained the meat" of what

1‘9 learned .about training, but that the work dome usino SADT gave clearer -

definition ofthose results. He felt that if SADT had been- introduced prior

i
‘

E- addressed the timing issue in the following manner:

I was immérsed in'real problems. we didn't
have time to learn new techniques. It was ‘
initially-a hindrance timezwjise and procedur— n
ally...After the bulk of TS was finished
we had time for So®fech and the walue of the
technique became obvious. - E ‘communicates
the "big‘picture' of the T S° results.

hl «

Because the SADT process was instituted, when it was, and give

. 2 .
that its goals and objectives closely paralleled those of T 82 the value

'

of SADT is confounded in the minds of most TRADOC»officers.. To paraphrase
the comments of two'TRADOC officers, SADT should have'beenjapplied‘to a¥\
.new problem that had neverlbeen studiedr before with everyone working on the
problem well—trained in SADT. A ’ ~ | '
-Concerning the relative comtributions of each study to the
achievementof insighgf into tank training, the”consensus was that SADT had
dune little to isolate‘training requirements havi;g a bearing on combat
effectiveness and battlefield readiness.l The opinion of those TRADOC per—

-
sonael polled was that the. T282 group actually did the work that led to

conceptual insights with differing opinions about the relative contribution

of SADT.
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Another theme which emerged from the qualitative data that could

&
account for the skepticism cqncerning subsequent usage of SADT wgs that - .

Aof personnel turbulence.- Several respondents mentioned.this factor as
a‘variable moderating'the“aeceptance, usefulness and ultimate success of

a project such as”this one. Oue officer said that by next summer perhaps:”
as many as. five of the tOp'rankingtoffieers who were responsible for or .

participated in the SADT project may be gone-
.- . . [

It is apparent‘that‘personnelfturbulenCe in the Army Qill'effect
most any’project., If the project is one: that involves cooperation and time .
commitments from particular Army personnel, the efforts of the contractor

are particularly dependent on personnel changes within the Army The

4

longer the length of the contract, the greater the probability of disruption'l

“to the ongoing work. ‘The problem is notbonly one of trained Armyrpérsonnel“if:f

being lost to the contractor because of assignment changes but also one

of acquiring the time of new officers for training and obtaining the needed

commitment from a commanding officer who may also be new.
b : A final theme that emerges as a possible obstacle.to the success- .

ful implementation and”usage of SADT was the relative difficultylin'insti-' -

v

tutionalizing the technique. Most individuals polled believed that for

SADT to\be used effectively it would have to be internalized. ~With few

<

exceptions, the'view expressed was that SADT could be a valuable problem-
*  solving technique - "broughfto fruition within the Army.'" Opinions

liffered on how to internalize the technique but some general consistencies.

]

that emerged were: A
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v RN (1) it takes bright individuals to learn how to
author SADT. diagrams, not everyone could be

trained; )

(2) 1if uspdlby operations research pedple, then

T ' . management would have to.learn ‘and accept it

RATREE . in order to c0mmunicate with their problem— O
' ‘ solvers; oo

(3) if accepted and used by management, it/ﬁdqld
filter its way throughout the organization;

o e (4) some abridged, simplified form that did not L
' . - require such extensive training would have a o
bettér chance of being accepted and used;

(5) 1if the technique clearly solyes problems and/or
saves time and manpower, and 1f individuals
; are sufficiently trained, the technique definitely
will ‘be used;
(6) . complete dependence on an outside contractor
will hinder the acceptance of any technique.

To summarize, althcugh most respondents (13 out of 14) indicated that V

SADT was a valuable technique at a veneral, context-free level, there was
¢

: 4 , L
‘considerable skepticism about its subsequent applicability and usefulness : Y

at TRADOC. Several consistent themes that emerged from the qualitative

data were presented as potential explanation (o] .the discrepancy between

" the context—freevand context—specific';iews of SADT. .Among these were:‘
(1) ‘insu}ficient resources being expended'on the
projfct; o . ;
(2) \lack of command emphasis onuthe project;
L3) 1lack of clarity about prcjectsgoals; |

__ - . . | . 2.2
P (4) overlap between the SADT project“and the T S group
study; _ .
: o , S ' v s
. (5) personnel turbulence in the Army; , . : ’
‘5'(6) difficulties in institutionalizing a technique
such as SADT. .
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Discussion - = . A ." e

9

The data collected in the Phase 1 evaluation indicated that

_officers within the TRADOC organization conaidered SADT a powerful and

4sophisticated approach to systems analysis, design, and management.

c 8

Questionnaite items relevant to the context—free value of the technique

were generally rated higher than other.itemé. Commentsvobtained'in response

’
~

the generic qualities of the diagrams themselves, such as!communicative4

to discussion”questions and interview ppbbes réinﬁ;rced the ‘conclusipn -that

"quality, effidiency, accuracy, c0nsistency, and completeness were present_m

as claimed in the SofTech proposal

Jhe same is true about SADT's heuristic'broperties. When

v

questioned about the techniﬁue p r se, most’ individuals indicated a belief

in SADT s ability to promote conceptual insights into problems. It.should

N

be mentioned that individuals were somewhat less sure ofvSADT s heuristic

qualities than they were about the generic qualities of the diagrams them—f.

selves.' It can be concluded that the sample for this evaluation study,

IV

_valued the SADT methodology and generally believed the claims made hy

£

%oFTech in the technical proposal ST

Queries about the value of SADT to tHe TRADOC organization did

not vield the same positive responses as did questions about the technique
itself. It appears that some charactertstics of the SADT/TRADOC interface'
moderated individual's opinions of SADT. Botlf quantitative and. qualitative

Tvsponses about SADT's applicability and usefulnesds within the TRADOC

© context ranged from mild optimism to open skepticizﬁP The discrepancy :

between context— free and<context speclfic valuations of SADT led the -

¢

vevaluators to examine more closely the interface between the technique

, - v 7

_and the environment. The process data collected provided a starting point

57
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. project and that there had been a lack of command emphasis for the project. -
( =

-a particularly high priority by Army managgment, this. is probably communi-~

for mhis examination. "

The available process data indicated that SADT had not been

i :

imolemented during the Phase 1 evaluation to the degree prescribed in the

K

; 'technicalfproposal; ‘The conclus}pr ‘drawn from these data is that partici—

v .
pation.ir-TRADOC personnel in the iterative author COmmenter cycle had ' *
been approximately half that expected “in the usual application of SADT |
The - limited availability of TRADOé'personnel ‘for "authoring SADT diagrama
nnd the fragmentation of the TRADOC interface role during Tagk 2 further
iimited the implequtation'of SADT at TRADOC .

| The open—ended probes'built into the evaluation.design provided

respondents with a "free—hand" in expressing their views about the SADT
project, and from these interpretivevdata,_potential expianations of the
n.rginal implementation of the technique emerged, The nost consistently
reported of these were that insufficient resources had been expended on,the
ﬁosrible explanations for these project weaknesseg included a lack of

crity about progect goals (which could be a function of the nature of

tie problems addressed by this project) and personnel turbulence within

the Army, which contributes to a lack of continuity in management perspective.

Another point that emerged which could be-closely related to a’

lack of command- emphasis was the difficulty encountered in attempting to

institutionalize a techmique such as SADT If the project is not considered

\

P
cated to subordinates in many ways, e gy fficially and/or unofficially,

purposefully or unintentionally. If communicated to subordinates, difficulties

o will probably be encountered in establishing the procedural mechanics of

(e project.l The comment of one officer that his participation in the SADT

6 Y
()
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?'vroféct‘had no*bbaringlon'his‘job'as far as his.supérior was:cOncerned
u"illustrates this polnt.‘ .
; /
sl S The views of Army management did not actually refute what has -

>

been presented thus fard hese individuals admitted that SofTech had not

*urcﬂeived thesupport expected and offered the rationalizatiOn that résourCe

. A

demands always exceed resource supply in the TRADOd environment. ,One

'l

officer stated that this resulted in TRADOC being an unfair test hed for_vv

N

" SADT. Another officer stated that such a hectic, complex environment was #

an excellent arena in which.to agsess SADl's applicability to.complex
.;ilitary problems.‘ B p
. R y : ”

‘The appropriateness of the testing gite not withstanding, two
_conclusions are clear. from examination oanll»available sources of Phase 1w

evaluahion data: (1) the implementation'of the‘SADT methodology had been: ‘=
marginal, and (2) eight months into the contract most lRADOC persdnnel ‘ ._ %
lnvolved in the project were unsure of the technique 8 applicability and
afefulness in the TRADOC environment.v ’
In answer to the primary questions posed for the Phase.l evalu-

_ation effort, the SADT.methodology.was consideredito be a highly effective

one generally, but its applicability and usefulness within the TRADOC environ-
mant was moderated by‘;everal factors.v Not the least of these factors were
_Lhe organlzational characteristics of the military, which predispose
1nd1v1duals to view a problem one way, and the ugderlying philosophy of

SADT which prescribes a set of behaviors for attacking a problem in a

“fercnt way.

i
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. VI., Phase 2‘EvaLuation’¥roqedures and Results

This section describes the procedures and results of the Phase 2

1
édguuatton. Using thg.Phase l,evaluanion pro&edures and results _as

S g

.gui&elines,mthevPhase 2 evaluation effort was koncerned primarily with-
determining whether the attitudes of TRADOC pe;sonnel towards SofTech 8
Work had changed 'as é result of-the productign:of the Task 3 model x
o | _
Emphasis was givyh in the Phase 2 evaluation to she perceived effectiveness

/] . . -

and usefulnef% of the Task 3 model, how this mdﬁel was being used and what
impact tg/ﬁmodel was having onrﬂrmy training Bnd evaluation concepts. .

." This phase berved as a follow—up to the Phase 1 evaluation, up- '

AL l"

daiing and documenting proJect activities and describing attitudes of TRADOC

[ d

1‘ : Y
concerning the perceived ef\eQ\ivenees and usefulness of SADT ~Examination

of cu;{enﬁiproject activities wﬁg conductedito\:alidate solicited opinions
‘ about SADT and to suggest potential indicators of the ways in which the %
QADT projeci may impact Army training and evaluation programs. .
- Methods and %roéedures
JNiné individuals having close contact with‘the SAbT project were-

interviewed approximately one month after the completion of the.Task 3

model or approximately fourteen months after the start of the project. ‘This

oroup consisted of five colonels, one 1lt. colonel, two majors, and one

captain. The conciusions drawn from‘the interview data are presented .
L
below in order oftheir consistency across the nine respondents. Spectal

wcight was g1ven to thg ‘comments of those - ‘having major responsibilitx for
Cy
\ ‘t . .
*Task 3 resuﬂted in the generation of three models in the areas
» of evaluation, systemgdevelopment, and training. These will be referred

to in this report as\%he_Task Qdﬂg’el

61
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Aruitoxt provided by Eic:

LI e

this pfdject, Appcndlx D contnini’GCrcéentative stimulus qucsplons used
to promote digcussioﬁ during the in;er?iew.' S o

The interviewer also ecompleted a structured questionnaire based
upon eucl} respo‘ngieﬁt's >'m’terview responses. The items for this structured
qucstionnairc.(which appears in Appendix C) were selected from among

the reldvant items on the Phase | questionnalre completed by these
respondents at the conclusion of Task 2. This permitted the comparison

.~

of attitudes before and after the completion of the Task 3 model for a
number of respoundents.
Results and Discusston
: F]
The most consistent theme evident from the comments of responhents
was that the Task 3 model had made a definite contribution in bringing

. _ Lo ?
about needed changes in Army training and evaluation programs. While
. R .

regpondents varied -in how slpgnificant they thought the SofTech contrlhutlion

was, it was clear (\)\l(\('lu' TRADOC offtecers pollad valued the Task 3 model

and considered it an improvement ove: where TRADOC would have been at this
point without it. .
Magt respondents considered the majm;—r value of Soffech's worl to
heoin documenting the interrelat lpn:;llip:; between evaluat lon, system
development , and training,  For example, the Task 3 model ,(l(l-plct:s: Minform-
ative M-m:kllmck" as the intertace between the heretotore! Yﬁdi,v_iduull_v
conceptualised t‘.V.‘llll.’ll"iUll, svatem development | “aad training f*nmpnnenl‘s,

thaes ink iy these tunet fons in a systemat e manner,  Respoondents indicated

) . \\\\ .
chat dndividus within TRADOC may have had a clear conceptual fzat fon—t

v
B

. ) . Ii
how pavts ot the system tor which they were respounsible operated, but
the Task 3V wmodel provided an’ integrated pleture of the total Army

trafning and evaluatfon system aad how that syastem must [nteract with
. a
0

<

R ) ' ‘)‘ \ ‘ )
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combat developments. This Lnsight apparently had not been achieﬁed, or

’

at - least so vividly portrayed, previously, and Is cited here as the
g i ' - .

probable basis for considerable enthusiasm by TRADOC personnel £Qr ncfuélly
\

N .

veginuing the work of implementing the new training and evaluation programs.

The following comments from interviewees arc representative of
d

- . ¢
this newly achieved integrated conception of evaluation, system design,
and training: N

~The SofTech project has been useful. The Army -
burcaucracy is filled with bright fellows working
in various places but until SofTech came these

" ideas had not been put together. SADT was a -
mechanism fer bringing about interaction. The
ideas were there all along but had not been
Integrated. '

Nothing new appeared in the models but they caused
me to think of them (training issues) in a different,
light. The further delineation of what cvaluation

is has changed our concept of evaludtion and how it
tnterrelates with the tralning system...Thls year
has seen the realizat ion of what we've been (talking)
about for three years. '

The discussion with Softech and examination of

diagrams was one of several intellectual activities

that defined and described where we werce heading in
TRADOC.  The Army hasn't taken the process but the - )
products ol that process are valuable in where we're .
head ing. ' !

SotTech's work has made people think. 1t tics things
topether,  SoftTech's work at TRADOC has provided
oveanizat fon to TRADOC ftsctf; 1t has provided a
sense of divection to the whole cancept of TRADOC.

1t has forced TRADOC to a clear conceptualization of
what thev're doing, what they intend and what thev
want tor the lTutnre,

) fn addition, a colone! havin, sipgnltfeant vespodsibil ity tor the
ot tech project indicated:
Fot some time we thoaeht we understood Jditterent aspects
ot Lhe syastem, but tor the tlrst time we nave a clear
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’

plcture of the interrelationships of different

functions and organizations of the Army as they
relate to training. The model systematized and
coalesced our knowledge. ' 2

o

Between the Phase | evaluation report and the present follow-up
M A
conducted four months later, a marked shift in TRADOC's attitude toward
J “
~ A Ty . i . . . )
SADT and its products was noted. This shift was traced to the emergence
of the Task 3 model and/or the activity which surrounded Iits development.

Host of the skepricism reported by TRADOC personnel in the Phase 1 report

pertained to the usefuladss of SofTech's work and the ultimate impact ft,

1 .
Lo . .

would have on Army trainlng and evaluation procedures.. At the end of Task 3,

\

this skepticism had been replaced by enthusiasm aboutﬁmge usefulness of
¥ ’

SolTech's efforts.  The Task 3 model scemed to have brought together and
solidified mnuy}gf the ideas generated by TRADOC, but that heretofore were
scen as disjointed and insufficlently articulated to be of practical -use.

The conclusions are supported by results from the structured question-—

nairve.  Soverat items had higher (more positive) mean responses after-Task 3

than thiey did at the conclusion of Task 2. These comparisons are presented
3 3 . l" . B

in Figure 5.

.

Five items evidenced relatively larvge changes in mean response across

the two samplings.  The largeat change (of about 1.5 scale units) occeurred
E

_—

with respect to the vespondent s understanding ot Avmy traioningy aud evaluation

provreamg (Ltem 5. Other chaupges on the order of 1 oseale unit can be noted

s WY
-
b

tor ftem 9, indicating that respondents were now more confident that>SADT
diagrams could increase TRADOC s planning, desipn and moanagement capabilities

and tor dtems: oo, 70 nnd Y fodicatingy, that vespondents now saw more uses

. ¥

tor the models prodaced, saw the diagrams an more instrumental o establishing

.

training requitements, and perccived greater impact ol SADT on the traboniog:

64
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éoncebts currently held by TRADOC.' Changes between .75 and 1 unit
W '

ogcurred on items 2, 10, and 17, suggesting that ‘the production of the °*

" Task 3 model had stimulate®,more communication among individuals not

4

directly involved in the project, that-TRADOC persbnnel now considered
the SADT models produced more valuable as.reference documents than they

did at the conclusion of Task 2 and that TRADOC personnel were now more

convinced that the resources devoted to this project had been well-spent.

|

The\ Phase 1 ;valuation indicated fhat the degree of implementation
o.f the SADT ‘methodology-had. Bcen marginal, particularv!y the training of
SADT authors, and suggested that lack of impleméntation might limit tﬁe
utility and impact of SofTech's work. The skepticism about th‘eA"al,ue of

the work produced thrdugh Task 2 was atjA'ib‘_uted earlier to this lack of
. N ,

Jmplementation. Tt may be, hon:\i%,r', that the content of tt}*e Task_‘ 1" and

Wy »; L

Task 2 models limited the s -5 tha%t could have been niade' about ulti-
4 - .

: N i A . ; .

mate usage aud dlmpact. | Thush' the actual production of the elaborated modcel
s CY

of Army training and evaluation resulting from Task 3 may have been a

necessary prerequisite to TRADOC officers verballzing any specific benefits
ot the SADT project. l~‘urthur,‘ positive vn.’hmtions of SofTech's work "n: the
end ot Task 3 sugpested that the degree of purti.cipntllon by TRADOC »'Ln.thc
SAPT process had been sufficient, althouph less than orfginally expected.
Tasks 1 and 2 vepreseatdd necessary but preliminary Ht\epf; that
prepaved the SADT adalysts tor the Task 3; effort. One officer stated ﬁlfat
SotTech "eut their tecth” on Tasks T and 2. During this time, officers
had o difticalt Cime seging the value ot Sutf'l‘vuh's:‘ work. Because no one
could artfcubate what a model fvt' the Army traluing system should took Tike

~

betore actual product ion ot that model, TRADOC o't Leervs may have been

uncertaingas to how the Task | oand 2 results would provide a better

0

Py -

Y.
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understanding of Army training}and evaluation programs. This éiso suggests
'that project benefits to TRADOC are directly attributablg to the tangible
6utputs of the SADT process.’ '
In summary, attitudes toward SofTech's efforts ét.the conclusion
(/:;.Task 3 were positive. - This Feprésents a shift from generally neutral
or skeptical attitudes expressed by TRADOC personAel interviewed at the

end of’Task 2. The relationship between Erainlng, evaluatioh, and sfstem
development was perceived by TRADOC personnel tq&ép'especiélly clear at’
,the completion of the Task 3 model, whiie the limited focus of Tasks 1
and 2 may have‘éontrlbuted to the skepticism and ambiguity notéd in the
Phase 1 evaluation.. ) S 0 ' | .
Althongh.thgre was a.high degree of enthusiasm at TRADOC about the
new concéptualizuzibn of Army training and evaluatién, it would be pre-
mature to con;lude that this result was solely utﬁributable to’ the pro-—
duction ot the Task 3 model. Orher factors contributing to this outcome
may have included ﬁhc particular insights (and foresights) of key TRADOC
officers, the activities of other projects at TRADOC,? subtle orgdﬁiza—
t ional characteristices which am.’xy have evolved at TRADOC, and the Ze.t‘ﬂgeiﬁ
currently presenp_in TRADOC and in the Army. While this list is specu-

. tative aud, {ar ‘t’rom lnuiu:‘,ivo_, it ois offered to” indicate that “TRADOC '
current understandinyy ot trainiag ;1}ml cvaluation may be the result of b
the cont luence of 2 Tacpe nnmh?-r ot'l__v;n'Lnblc:'., many .()f:‘ which could not
be measured plven the time and r'u::o;\gcv:; nlil()tt‘c‘d to this study. . Further-

mote, ghese potent fat nfluences may (nteract with cach othec in compléx

wavs resulting fn undque cnmhlp;lt.nri;ll effocts,

67
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Thus, a potentially large array of influences may have interacted

to produce'the attitudcé measured in the Phase 2 evaluation. The opinion

~

cxnpressed by most TRADOC personnel’was that ‘SofTech's input was a part
of thils larger confluence. Two officers, howEver, exprd&sed that SADT

brought orgamization to TRADOC, that it created a different climate at

»
a

TRAIC, influenced other projects, etc. This would suggest_that this

combine of influences falls within the influence of SADT itself. The

renresentations in Figure 6 portray several of the conditions that may
have existed at TRADOC to pro(}ucu the Netitudes measured during the :
Phase 2 evaluatlon.

. .

Figure 6

o oo Combinat fon of all influences
“affeeting TRADOC's perception of Army trainlng

a

S/

- ~ -t
At SADT SADT
SADT i among, many SADY 1s the only SADT is the primary
factors int taencing factor intluencing tactor Ianfluencing
TRADOC's percept ion TRADOC's percept ion TRADOC's perception
ATy tradning \ ot Army training of Army trajaing.

Which ol these refationships most accurately portrays the vole of SADT

fn fostering cluge ot TRADOC Headquavters cannot be determined by the

present data. This discassion, then, ds presented as o caution to those
“
6o rev ¢
4
“ .
Q .
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who would interpret the Phase 2 evaluation as indicating that the

4 -

production of the Task 3 model was the sole causal agent inibringingtp

about changes, in Army Eraining and evaluation.

That TRADOC was-pleased'with the product of the project at the

conclusion of Task 3 was evident. The following comment from a TRADOC

colonel summarizes what TRADOC received from this contract through

Tac™. 3z

The principle value (of this project) has

been the identification of sources of infor- ¥
mation relative to how the system i& working '
and feeding that information back into the
front end (system development). (This) will o
increase our ability to better target resources <\:

we put Into training and hardware development.
: A pe

The contract proposal listed three specific bencfits that would- |

be gorived from the Task 3 model:

(1) . better anderstanding in TRADOC of what Lt is trying to
achieve; :

(2) ease of telling others, the schools, and Department of
© the Army what is going- to happen; and
3 (3)  reduction of time fn-planning, managing, and accomplishing

the changes. (Contract proposal p. 3-10) |

~

y&hc conclusion of - the Phase 2 evaluation these benefits had

>

occurred. -

O
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VII, Phase 3 Evaluation Procedures and Results
- r :

General Approach - {
- ‘ ‘
This section describes the procedures, and results of the Phase 3
‘ . *
evaluation. Buiiding'on the results of the Phase 1 and Phase 2 evaluations,
Phase 3 determined poét—proiect opinions of TRADOC‘personnel towards SAbT.
The focus of Phase 3 differed somewhat‘from that which was
originally planned. Because this éhaﬁge necessitated a shift in evaluation
strategy, a discussion of the rationale for this change follows. | //\h\
Although the Task 3 report was wéll—acceptéddat TRADOC Headquarters,
the Taék;3 models had rccéived little exposure at the 21 TRADOC schqolE
JL the conckuéion of Task-B. The models were cohsideréd reasonablf“specific
‘by personnel At TRADOC Headquarters but the viewpoint of individualé at the
“RADOC_ schools was thnL the models were abstract and of questionable pfactica1‘
value. Further, the models emphasized new roles fér theiéchools ipvolving

neavy usage of exportable training, assigning various schools the respensi-

vility for weapon system performance and requiring schools to .use performance-

o
4

oridnted, ¢riterion-referenced measures of training effectiveness. The
. Pl

traditional role of TRADOC schools (training resident students) was

-

N

\luvmeﬁs[;:etL in \\hc Task 3 model. l’ol.Lt)wing dissemination of the Task 3

report it did not --1{;pc;n‘ Likely that TRADOC school personnel would readily

J ™ i
adopt. the mew modetl of training because ot its lacR~of speclfles about

cach school’s weapon system and MOSs and the emphasis on newer rather

than more traditional roles for TRADOC schools.

v . ’
v It was evident to SofTech and TRADOC personnel at the conclusion
©oar Task 3V that aceeptance ot the uew conceptual ization of Army training
\ . R
rag vy
. /o
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"and evaluation at the various proponent schools was critical to the
successful implementation of the model. Further, because 6f the extensive-
ness ofs the Task 3 model, it was believed that emphasis shoﬁld be concen-

trated on TRADOC's most immediate critical needs rather than the broad b

focps of developing an impleméntation pian for the. entire Task 3 model.
.For these reasons, the decision was made to drop the implementation

plan which was the original focus of Task 4. Insfead, effort was to be
v ) ' 5\

-

devoted in Task 4 fo several activities, including dissemination of the new
model of Army training to the proponent schools of TRADOC to foster

acceptance of the modél, development of 'a plan for implementing some specific

evaluation feedback loops into the existing training structure, and
beginning a plan for a system architecture for the data processing support’

N requirements” of the new model of training.

Because the new focus of Task 4 did hot emphasize the use of SADT,

Lﬁc Task 4 AcLithics-erc'noL as directly relevant to the purpose of the
. \

overall evaluation--the evaluation of SADT in moldeling a military t;aining
environment. Further, rhése and other project activities subsequent to
Task 3 did not occur cvurly mmu;zhl to allow for an nn:llysis prior to the
preparation of this repoft.. For these reasons the Phase 3 evaluation focused
on a finex dotorminntionVGf TRADOC'Q pcrcépt[ons of Ehe effectiveness and

' llL.;;ljl;Llltif;fi ot the fiz\l)’l”pruim*t., p:,ll'ti(‘.i;iliif‘ly fhe Task 3 model and specifif::lliy
the factors which may have been responsible for the positive shitt im attitude
which ocvnrf‘;}ml l)o.[,wcm; the Phase | and Phase 2 evaluations.
I*ircv“_t._llﬁoflisﬁ:r and Procedures . ‘\ T

The data collection period for the Phase 3 evaluation occurred

durtng July and ecarvly Aapast 19770 The personal vacation schedules

O

EMC : . . 4 )
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and professional obiigations of ‘'TRADOC personnel during this time peridd

‘made it impractical to attempt to interview relévant TRADOC officers in

{
! AN

depth about their perceptions of the SADT project and the Task 3 model.

For these reasons a mail-out questionnaire, similar to the one used in
. - : . _w??:""‘
the Phase 1 evaluation, was selected as the primary daga source for

Phase 3. This questionnaire appears in Appendix D.

. nggeeanRADOC officers having managemeﬁ%ﬁgesponsibility for or
ﬁa{ticipating‘in the\SAﬁT project were selected aé the target population
for the questionnaire. Two wcgks after the quéstionnaire wa; mailed,
an‘evaluatiqn staff membgr went to Ft. Monroe to stimulate the return -
rate of questionqairés and to interview as many of_the target population
as posslble about their overall impressions of the project. Questionnairé.'

-

and interview results are presented and discussed below. * :

-<r

lesults and Discussion

Twelve of the fitteen questlomuaires were returned, a return

I3

rate of 80%. Further4 four individuals were Interviewed during a final
visit to TRADOC Headqpnrtérs by an evaluation staff member. The results
0“ these data gat:hering zu:tix}ities yielded two types of dzitu, quantitative
(from Qﬂustipné 1 through 21 of the questionnaire, Appendix E) an
qualitative (from questlons 22 th‘rough 27 of the questiouniare and

. :
the interviews).

‘BEqﬁﬂfﬁﬁibﬂllkﬂﬁl' A reliabilityv coefficient was calculated
tor the 21 quantitative items on the quo:;tio‘mmiro.. An alpha coefficient
ol .93 was obtained indicat fng that questionnaire items were homogcncous:.

That iy, they produced similar patterns of responding in different Indi-

viduals, indicating the gquestionuaive was reliabtle.



O
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The mean. (X) and standard deviation (SD) for each item

£

are presented in Table 4. &

Inspectign\of ;he general inﬁfnt of each item suggests that items:
can be clustered into relalively homogeneous groupé. For example, Items
3, 4, 7, 9, 13, and 14 inquire about various heuristic aspeéts of SADT
diagraﬁsvénd the modeligg process. Inspection of the results of the?e "
questions suggests most notably tﬁ;t'thé SADT models produéed'were Helpful

in elucidating the interrelationships between the various components of

'
X

training (Table 4, Item 4) and that the Task 3 model provided a clearer
N\ .

understanding of the Army's training and evaluation programs (Item 7).

Responses to Items 13 and 14 suggested that the technique was somewhat

less effeétiye in identifyiné‘organizational inefficiencies in the
) ' .
current traiuing system or in providing conceptualvinéights about alterna-
tive methods of conducting Army training. None of the questions addressing -
t .

hcuris;ic propertics of the technique rccelved unfavorable ratings
(i.e., u.mcun lesy than 3.00 on the five-point scqle).

. . ITtems 8, 12, and 15 address theiultimqge.usag? and -impact of a
the models produced. While respondents believed the models would be
used to a cpnslderablevextont in planniﬁg needed changes in Army traiﬁing
(Ite& 8), they wcfe relat ively less sure tha£ the‘gpdels would actually
provide the 'Lm};:Lus: tor change (Ttem 12) or that the projept would ulti-
mately atfect the training concepts held by TRADOC. = As w1th\the prévious
grouplng of .items, none of these questions received unfavorable ratings.
\ Several items on the quustlonn;l.lrc: (10, 11, t6, L7, 19, 20 and
21) (L;:l(L‘(l the respoundent l'or his summary ,]Lxglgllluxlts about varfous :lspo(‘ts.
of the SADT prnjm'.'t, The most notable of fil\ogt‘ was that Item 11 received

the highest ratings ot any item on the questionnaire (4.55), ‘indleat lng



Item Means and ‘Standard Deviations for Phase 3 Evalua

Table 4

tion Respondents

v
. B - Standard’
Item N Mean :Devintion‘w“
v - . - - '{, - y,;;g‘t._
1. Are SADT diagrams an effective" - d‘f
way of communicating? N 12 4.33 " 0.65
2.' Has SADT project generated
communication among TRADOC
personnel? _ L 12 3.75 0.87
»;?ég A
3. Have diagrams helped focus. a
attention on variables not - =
considered previously? 12 -3.67 1.23
4, Did models elucidate inter-. »
relationships between the . .
components of training? 12 4.25 0.75 .
5. Project benefits attributable
to diagrams or process? 11 3.00 0.89
6. ilas SADT saved time relative .
to other approaches? 10 2.80 k.32
7. Did Task 3 model provide - -
- clearer understanding of ¢ .
-Army training? 11 4.00 0.89
8, WILL the models produced be
used in planning changes? 12 3.50 0.80
9. - Has SADf/Lclped identify
; changes Affecting combat i
readiness? 12 3.50 1,45
10. Would an SADT model of Army ~
training be of valuce as a
relerence document? 12 4.33 0.89
L1. [s SADT an effective approach
' to design and analysis problems? 11 4.55 0.69
. ' : b
12 Will SADT modcels provide impetus e
for changes in Army training? 12 .17 1.03
,
13, Were SADT models usetul in iden- ’
tCityving existing orpanizational
fnel Uie tencios? 12 3,17 0.94
Y
‘F
Al
5 N t’ <
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Table 4

(continued)

. ,u\ . ; : e .
b 7 g * Standard
Item A 4 N Maan Deviation
‘ 1 ‘i' i ';‘Q) ’
; x“
14. Had SADT léd to concgptual
insibhts about - cqnduc‘ting o
Army training? . - . 11 3.45 1.21
. ,C;' s,
S
15. Will use of SA,DT ultimately .
affect tralnir[g %oncepts
held by TRADOC? * . . , 12 3.25 0.7%
16. Would it be useful to train
some Army personnel to be ) :
) SADT authors" X2 3.67 1.15
v' LA ;1*.',4?‘» -
17. " Has. the’ projact‘ increasdd ‘
Lt  TRADOC's analytic and : .
- w dnning capab‘l ltLLq'7 12 3.17 0.83
, R R i , o
s 19.7° llas the progvresb ade been T
o worth the titme %] -‘g;n:" 12 hob2 0.79
; 20." F ,LLm;Le ‘(7{ SO'E[CLh $ Tk
- contributlog to the progress
i m%;dc by TRADOC.. . 12 3.087 0.79
“%$
21. ‘Ia‘»k 3 m()d(] an lmprovmncn[
over pre Viow “couceptual l~ 5
zationus ot"»r-i ailning? ? 11 A.306 1,12
()\,rc!‘ul‘, 3.67 -“0.55
> ‘ e
"‘ .
3 : : .
4‘: ,r': .
C F .
. ' T
' 4,
X .
O N
L N
Qo / ‘ "
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a4 stronyg bellcf nmndg IRAD‘EIpernonnel that. SADT is an effective and _appro-

. pridte approarh to ‘the dengn and dnulysiq problems faced by TRADOC. Thesc

.

- individuals consgldered thc Fask 3 model an improvement over previous con-
; " ceptualizations of training (Item.21) and were of \ehe opinton that the
[ l' ’ . & ' . . ' .
‘ progress made was worth the resourqes devoted to the project f[tem~19).
e . . X . " A . . )
Further, these imdividuals considered the model to be a valuable future ¢
relerence document for TRADOC personmel (Item 10). ’
o . . - _ IR
Despite’ the high ratingsg given to most items, QSeStion 17 was
L . _ T “
marked relatlvely lower (X = 3.17) Suggesthg that % limited degree of’r

)
-

; . — ,.' K
+ technology transfer bmd occurred. This is eongruent-with conclusionS'Htt
; i . : B N 1 “ ‘ . o ‘

.
drawn from the proc.'es;s data In the thlsd 3 vevaluation where Lt was ‘%\,
. ’ : ! ! .. Y‘;\
reported Lhatntewer than expected [RADOC perqonnel were trdined in o g
. . . o ,

SADT and lesd than full parti(LpatLon among TRADOC personuel was recorded
. ) f
for the author/tommenter review cycle. Item 20 also reteivgz relatively

‘t Iow rat1n5cr(K4 3. 08), sugge;ttng LhdL yhile SofTech made a noderat&
) conttibgtLonAmo the progress achieved by TRADQC, 1t was not a major .
cbntribeto§. This mi'ght be ekpected frdm the intefaetieﬁiof SADT and h "
" othqr Lnfluences on Army progresb dlscussed dt the concfusion of the v A
Peese 2 eanuutioh'results (ppi ﬁ}—ﬁa‘of.thts repozﬁ&; ' e )
K' (ulLi(lCIVg blﬁl Vgﬁe.questideeuire‘contnined six Qpen—ended':,
o _ : > . . ‘ ‘

v“ . ) C
unvn‘txuns (Append[x D QuestLon 22, 23, 24, 25, 26; and 27). One of

, R * p . .
P these (26) will ln"discussedazn a1 ,subsequent section of thiq.reporét n
P N o : .t

eQngtiods 22, 23,24, and 25 %ddressed specific igssues that weére eithQ;\;
' . v - 4

» , . ) .
. * o o T .. ‘“ A R ¢ ! . ®
ég‘ ., Lleft aucelear 0?'emerged from the Phasge | ndd 2 evaluations.A{
\ o o ., . . . ) . .
. A conclusion drawn from the Phase. 2’ evaluatron ‘was’‘that -
. . o. ®
dlultUdCS at FRADOL toward SADI had shlfted pOSLtively following .
B - L - _:a . RIS R -©
o N _ . e,
» . , X . ‘ ] ' . Y ~', . N Y ) . e vﬁ“\’ - “w .
: ":v" , LA ) X ' o ._ . » 77 . “r') . L v
A I A LN A o - S
et ' O . . e N . S
o ' N y , ¢
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dissemination of the lqu 3 report Several tentative oxplhnutiona for
¥

- N

this shift were offered at the Lonclusion of the Phase Z evaluation

report. The opinlons of TRADOC personnel were Bolicited to . further Specify

>

why this shift had occufrcd (Question 22), The most consigtent response
to this question was that Tasks L and 2 were necessary preliminary

activities of limited scope-‘while the Task 3 model constituted the "meat"

. : . . .
’, ] of the project. The following comments by four officers are representative:

N . r

> ,Since Task 2 dealt with a specific weapons system
- (the tank), ‘many officers were either unfamiliar '
or uninterested in the Task 2 report. The general
subject of the training system is more widely
understood and generated:a greater degree of interest;
The meat of the contract was in Task 3 and Tasks 1 -
and 2 were merely. preliminaries.

Task 3 seemed to‘come to grips better with the

key 1ssues.‘JAfter all, it represented a, high

point in the learning curve. Simultaneously

it occurred as we were tryimg to deal with R .
(other agencies) on total system developments. o
Hance, its insights were of benefit in the .
daily battle. ' L

The Task 2 report was not promulgated as a .
solution. It was a means to an end' The Task 3
report, on the other hand,; was more generdl oo
and intended for wider distribhtion. Thus,
. . . improvement in opinlon_should occur,
1 . ‘ . y s
Task 3 .showed the "big picture” for the
first time. People could see how their
piecqg fit in and where the gaps were.

1

Question 24 attempted to assess whether the SADT project
~had had an impact on TRADOC's ability to solve large anq/or complex problems,

Qo

‘Whlle this wasjone ol the major benelits implied in the ‘contract proposal,

—~ !

E]{[C ‘ _ o ,
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- model was "to explain the pervnsi.veness of TRA‘Q‘QC'S

~

tire Issue had not been addressed dlrectly in the Phase | nnd"Phnse 2

evaluatlons. The general response to this question was that the

~4i ilvidual officers directly involved in the project had probably honed’

their personal problem—solving abilities but that SADT had wbt had an
organLiation—Wlde impact on analysis and plannlng skills. Tt should peu
mentioned that several respondents believed thit a lack of command "L

emphasls dugﬁng the project may have limited the impact the project

could be expected to have on these skills.

A major conclusion d} the Phase 2 evaluation report was th;t
fo.LowLné.dissenrnatLdn of the{QQSk 3 reert, Individuals were more
confident of the usefuiness‘of the SADT prejeet and were more poeitine
th1t/th1q work would ultimately be of benefit to TRADOC. However, it

was. unclear from the Phase 2 datiﬂghst how the Task 3 model would be

uscd or what spec[fic‘beneflts have or were expected to accrue at

) s B ’-
TRADOC,

Ao

Questlion 23 inquired directly about ways he Task 3 model would‘

bec used by TRADOC. EmphA51s was. glven to the respo ses of higher ranking

© officers. with training management responsibility. esponses to this

question fall into three general cdtegories@f

The most consistently mentioned usage of tihe model wg;jas a
A -

eommunLCattons tool. One officer stated than\the-mo el would be used

“to Melarify the DA (Department of the Army) staff ] understanding of .

"the trainingssystem." Another officer stated that a anor use of the

1

unctions and missions

to DA, DoD, and other major commands . "

uscfulness as a communications tool w%thln TRADOC, "stiessing that the
-

79 g vph

Other reépons*s suggestet Task 3's*



modul.cdq be used to explain to TRADdC personncel the intefrclationshipd
between TRADOC and other cémmands and agenc;es within the Army and the.
)ob. ’It is clegr tﬁut a majo; uéage of Task é is ﬁs "a way’to explain
the trélning éystem.”. ”
»

" Another coqsiﬁtently noted usage of the Task 3 model was as an,

D " aid in the systematization and coordination of combat development. and
tiatning development activities. This:rwas discussed as a major conclusion .

. of the Phase 2 evaluation and will not be elaborated here. It should
: . & v ﬁ ‘ )
suffice to Say that the role of the Tnsb 3 .model a#va blueprint for the

S

coordination of com

at development. efforts (primarily the development

as one of the most valued of the potential uses of the Task 3 model.

“

» A third category of uses centers around the value of the Task 3

model as an analytical tool in such areas as the plannihig of management

infornmation requirements for the training system and determining the
. . r '-*. . 3 . ’ > .

syétem architecture necessary to support future data processing needs.

g S L ' . ) .

Alditional ,usages within this area include providing management a

“berspective for assigning responsibility for various asgécts of the

.

t:1ining and evaluation system and establishing criteria for the alloca-

tion of training resources.

2 . At the conclusion of Task 3, most respondents interviewed for

tie Phase 2 evaluation® report expreéssed that it was too ear%y to specify

benefits that might accrue to TRADOC as a result of carrying out this

project. -The Phase -3 evaluatien questionnaire followed these'interviews

by approximately three months, allowing time for the model to "sink in"
. . ‘ - :

.

T e B0

. . [ A]

Q . ' : ) ) ; . .
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and for potentlal benefits of the model to evidence themselves. As

wich the uses of the Task 3 model discussed abové, several gpecific

bencfits were articulated by respondents in fesponse to Question 25. N
* . "\

\

A primary benefit listed by almost all respondents was that the
SofTech project had resulted in the articulation of the Army training

1 4

{:mc.; Thip‘documcntatiﬁn was seen

?d is related to their p cqived\d‘kf

dsage of the Task 3 modél as a valuablé communications tool. Another

and evaluation system.gﬂr\thﬁ.first

as very valuable by TRADOC persennel

often cited benefit'w;s the,clucidﬁgion of the relationship between

combat~déVelopments and tralining developdents. A third'consistently .
.occurriné response to Queétién 25 was that "'the role of evaluation‘aﬁd
EecdSack in fhe training sys&em had been clearly identified and ralsed

to the desired level of prominence."

;

' Other, more idiosyncratic benefits listed in response to Item 25,

were that hecause SADT highlights system constraints, required "fixes"

o ote prcscnt training system problems could now be more easi{&'idéntified.

[

And, because the Task 3 model "highlighted areas where automation was

. n_~ded," a startifg point for planning future har?ware/software needs

¢

. ' . v )
bn:)d be determined. -8 r3 .

A different perspective was offered by one officer who listed

che only project benefit as the 'crossfertilization of ideas.” He ex=
. . -
nlained his response this way: , : \\;

- , ‘ (Tk% project) forced TRADOC to explain the R
. system used to outside ‘agents. This is a .
. ‘ remarkably useful exercise for "smug persons

wHo th'ink they understand whatzthcy do. .

J N




" Glven the evaluator's experlence with SADT and TRADOC, this comment geems
insiéhtful and nondefensive, and appears to underscore the mecharics of
how SADT accomplishes fts results.

( The idiosynbratic’comments‘of another 'TRADOC officer deserve
mention. While acknowledging the potential benefits‘of.SADT, he had
reservations about whether any benefits would actually be realized. His -
response to Item 25 follows:
As a minimum, TRADOC‘has been exposed to an
enlightened form of analysis. The results
now exist in a highly usable form. I am con-
cerned about TRADOC's ability to apply’ the
Task 3 model. This concern is based upon our
lack of experience in conducting such a massive
project-~the type of project licy-oriented
staff is not equipped to handle.

T?ué, the bénefitg of the model as documentation of what TRADOC -
is tryiﬁ%hto achieve is clear in the minds of mosah!RADOC officersi Even
the process of wprking through the models was considered to be of Benefit
_tn the'organization in and of itself. Further, the model appears to have

considerable potential value as TRADOC Headquarters- moves to make needed \

. changes in the current Army training and evaluatiom system.’ There is
some skepticism, however, that TRADOC will be able to use the model opti-
mally. As stated by one officer '"the value of SADT is still more 'potential’

than realized." .

f' Summary and discussion® The .most notable trend from the Phase 3
evuluatian’is-tﬁaf_the attitudes of TRADOC personnel towérds the Task 3

A model remain positive. No deterioration of the positivg valuation of
» - . . .
the SADT work was.evident three months afterjﬁissemination of the

[

Task 3 report. Further, it appears that thig three month interval pro-

vided an "incubdtion period” in which the results of the T;&kIB work

N

82 -
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had d%hanne to "sink in" in the minds of ' TRADOC personnel. Phase 3

aluation results indicated the model had not been put on a shelf

and forgotten but rather.had become a central document in ?BADOC 8

thinking about training and evaluation. The high return ratevfor'thes
Phase 3 qué?tionnaireﬁ.and’the thoroughness with which most respondents
angwered items on the guestgennaire seems to support this conclusion.

The conclusf.hsdrawn from the Phase 3 evaluation data were

similar to those in Phase "2, namely that TRADOC is satisfied with the

'results and Zonsiderec’ its anestment in the project worthwhile. .The

\

general optnion expressed was that the groundwork had beenflaid to con-

xvert the Army training eystemfrom what it is to whatit should be.

" Whetlier the potential benefits of the SofTech prOJect are realized 1s
(]

.dcpendent on two factors in the minds \of- most TRADOC, personnel. The

. i : :
first concerns the emphasis given to the model as a .planning tool by

L.

upper level danngement at TRADOC. Throughoutvall‘three evaluation

)

phases, this has bOLn an expressed concern of officers involved in the

project. The- ulthatc use (and derived beneflt) of the model is depen—
X - .

uent on the priority given it by senior level managers in TRADOC. The

~

second factor concerns reservations about the ability of TRADOC (more

. N .
specifically ODCST) 'to use the results of the Task 3 model in working

: ) : o . . -
toward- the state of-training and ‘evaluation desired by TRADOC.
-4 g , .

'

The interrelationships between the results of the three eval-
: h\ )

uat s . phases and a-final project—wide evaluation summary follows.




v

VITL. Project Results and Discusslon .

" In this section trends acrogs'the_three evaluation phases are

integratgd and diswussed.

frocgﬂs Daté : : . ' ’ - . N
| Considerable emphasis duringithe Phase 1 evaluafioh,was placed
on the.SADT process. Qith the éxception'of one TRADOC officer .trained
" as an'SAbT author, coqgentiﬁg on andvappro;ing SADT_kits répresented TRADOC's
qnly officidl cdptﬁpt_wi;h SADT. Thus,bﬁny'benefits derived bﬁithe client
organization wbﬁld ‘aeem deéquent on completion pf these procesé‘behaViéfg.;Ll

It was for this reason that the procegs data from the project file was

> examined during Tasks 1 and 2.
. ’ . . ‘ - 4y

o 3 , -+ |
The Phase 1 evaluation report indicated that TRADOC's participa-~
. . '>/ ]

tion in-the process of diagram review and f#;Sion was about 507% of that *

originally expected by SofTech. Despite thié result, none of the project

personnel polled at :ﬁé conq]dsion ofléask 2 believed that deficiencies
perceived in tﬁe project at that time were attributable to,this réduced_
cegree of parEicipation in the iterative authof;comméﬁ-er‘cycle. ‘Most
respondents ind;céted~that ample, communicat}pn had occurred betyeen SADT
autho}s and'fRADbC commenters and thét, ifanything, the fofmglifi of the
5ADT propéss had hindered TRADOC'S participation in the projéect to some
;xtent.

) )

Prior to compfetion of Task 2, SofTech altered the SADT- process

— T

slightlytto achieve a better match between the process and work procedures

in. the TRADOC organization.{ PrimariLyJ co§mhhication'within the SADT .

~
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vv process was expanded to Include conferences and open discussion of the

. étatus of various. aspects of the mbdea. Because both SofTech and TRADOC -
. > .

expresgéd satisfaction with the 1ev91 ofvcommunication between authdrs and
'commehters and because thé‘procedural agpects of SADT had been altered

to meet the heeds of this particular applicatioq'ofvthe technique, the

: L .
issue of process data and implementation was not pursued fn subsequent,

)

© evaluative phases. It appéars that the traditional'protedural mechanisms
nf SADT need not be strictly'adheredbto {f appropriate altemations can be

made to facilitate participation in the'pfocess by personnel in the client

organization. The' fact that positive project benefits were derived de-

splte less than strict adhérence to traditional procedures supports this

»

coAtentién.' ‘ :

}érceive " dtiveness and Usefulness of SADT .

- x

Eijkination of the results of the three e¢valuation phases

indicated that’a favorable chaﬁge in attitudes towards SADT by TRADOC
personnei'had occurred. The Phase 1 evaluation concluded that the
. . . (‘

effectiveness and usefulness of SADT had not been clearly demonstrated
at the conclusion of Task 2 and that the respondents indicated they
.believed the ‘technique Qas a good one, generally, but had reservations

about the ultimate impact of its application at TRADOC.

’

The Phase 2 evaluation, which fdlloweleask 3, concluded that_

’

attlt%des towards ‘the SADT project and its regults were positive and had_

changed considerably frZé/what was found during Phase 1. - The (ostvcon—

sistently cited reason for the more positive sentiments found in the

Phase 2_%valuatidn was that the Task 3 model had providéd an iﬁtegréted
. - N - ;
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picture of the total Arm& training and evaidation system, p;rticnlarly
the interrelationships between evaluati n,.sfstempdevelopment;'and
training. This integra:ion had not been as vividly portrayed previously
and generated Considerable enthusiasm for beginning the actual work of
implementing the new training and evaluation system.

Phase'3 evaluation results Qere similar to those found in ~
Phase 2.~ Attitudes towards the SADT progect remained~bositive. Despite
the obstacles encountered in beginning the actual implementation ok
the new training and evaluation system, the Task 3 model was 'still con-
sidered valuable ddjumentationyof TRADoc;s best thinking on how the
Armyfs neQ training and evaluation system‘should operate. Most respon-
dents were -of the opinion that the progeot has been a worthwhile experience
for TRADOC and expressed that the groundwork had been laid for beginning
actual implementation of the new system \ )
Thus, TRADOC personnel were originaliy unsure or &ven skeptical

about the value of SADT but attitudes towards the technique shifed as the

project progressed. Only tgo TRADOC officer questioned during the

Phase 3 evaluation stated th they were un.ware of such.shifts in attitude
across the pro:ject, whiie anbindicatedvthat the op1nions of SofTech
lpe;sonnel had changed'during the. project hut the same was ngt'true ZOr
TRADOC personnel. \;l,'h” ] o -

- To validate whether shifts in attitude toQ;rd SADT had occurred

. . . .

at TRADOC, two strategiés, one quantitative and one qualitatige, were
Smployed( Qualitative data were gathered (intervievarotocolsC;nd

\. w
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573\ !
responses to discussion questions from queStionnaires) to determine if

the subjective responses of speé¢ific individuals changed across evaluation

_piwgpes.

[ -

A colonel having considerable management reqponsibility for

the project believed that at th\}end of Task 2 the - scope of ghe prjiect
-
was "far ‘too global to be of any pructical value and favored redirecting

the Task 3 effort to concentrate on particularly "thorny hére—and ~-now
problems. ‘
. His attgtude-was expressed in the following comment made prior

to completion of the Tas& 3 effort: /
: I can't afford to spend a lot bf my time working
on these broad general goals. I have my own
problems. If they will work towards my particular
problems at this time, fine, but T can 't. spend
my time and ‘the time of my men if it s not going
to- solve my problems

However‘pfollowing dissemination of the Task'3 model the

Aofficer'q opinion was noted to havechanged'considerably as exemplified by

|

this later comment:
s -
- : " For some time we thought we understood different
: aspects of thegsystem, but for the first time
we have a cle picture of the interrelationships .
of different_fiinctions and organizations of the
. ‘Army as they rielate to training. The model
systematiz?éfdnd coalesced our knowledge.

L

When questioned during the Phase 3 evalnation about ways the '

EKADOQ'organi;ation had benefitted from the $roject, this individual

stressed that the work completed had provided TRADOC with "a better frame-

-

work within which to accomplish its mission.”

Another colonel madeAthese comments following the conclusion of
. . o _ _ : , v ,
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Task 2:

We went 1into this project to get Someone to provide '§
a logical layout of the training system go we .could i
get a handle on it. (Individuals) 1{ke myself ‘haven't :
- : gotten that out of it yet, (Individuakﬁ) like myself haven't
work will be of any use at this time.. VI'11 wait be-
fore saying-yes or no. N A S oY
Lo W : i : : TR ¢
1 , Six months later and after dissemination of the Task 3 report,
. . h
18 same individual made this comment : ‘ ,‘7T Y
w . AA' .
Nothing new appeared in the models but they caused ,
me to thiok of them (training issues) ip g3 different
light. The further delineation of what eyaluation
is hasgs changed our concept of evaluation and how it
interrelates with .the training system .Thig year
has 'sebn the realization.of what we've been (talking)
about for three years. | ‘ - ﬁ;

® The above comments are typical of the way People described the f
: ) 5
: SADT project before and following dissemination of the Task 3 model,
, ThE second strategy employed to determine if attitudes had
changed during the course of the project was to compare the responses
to specific quantitative questions from the PhaSe 1 ana Phase 3 question-
. n@ires.» Examinati@pwoﬁ_these instruments (see AppendiceS\B and‘p) indi-

- P , - . )
. s e

' mcated that 10 questions were common to both'instruments Figure 7 pre=

;

sents the’ intent of these questions and the mean response to each item
o .

. hcross evaluation Phases 1 and 3. .

k ~ Figure cates that the mean responses;to items common to
"the Phase 1 and'P 3 questionnaircs were, with one exceiiion’ higher
< " _for Phase 3 resPondents than for Phase 1 respondents © Six of- the.resPOH‘

A

R

dents to the Phase 3 questio n = 12) were also respondents»during .
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FIGURE 7.

Selected Items of Phase 1 and Pﬁase 3'f;aiuation Questionnaire
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"in attitude before-and after production of the Tas%,3 model

. "the -Phase 3 eleuation questionniare (Appendtxéb Item 22) as to why

\ L :
k)
r
~ o y
i
; 2
e "." -
. ﬁ 4»‘ : . .
+ .
S -./» ,@\\‘ } /7
. . . ’ —(" K %}‘. . \_'3 2 ’
4 ’ AT e )
' L

Phase l (nm= 13). Relntively large shifts (ut pplpxtmutulv one’ un((

magnitude) OCLurred for items inquiring whether SADF had sdved time,
4"’ )

whether SADT wasg an effective design and analysis methoq¢and whether
the progreSS achieved had been, worth resources devOtgd to the project.

-rModerate Shifts (of approximately 5) occurred for itéﬁs inquiring about

4
SADT 8 facility for promoting clearer understanding and focusing atten—

~
tion Thése results further serve to illuminate the nature of- changes

.

To further. qpecify why attitudes towards SADT became more

a

positive as the projectgpropressed TRADOC offéhers were questioned in
L3N

L I . ‘ ' L3 0 P

‘- \""/— \

‘their impressions of the SADF project had qhanged The general response

vgiven was that at the conclusion of Taqk 2 only the necessary preliminary

actxvitleq/hﬂd been completed while production of the Task 3 model was -

the goal ‘of | the Army S particrpatlon dn’ this project The following

- responses are representative:

- S , R - : \
More people were able to fdentify with and use the ,

i . ’{ general model describpd {n the Tdsk 3 report.
\

Sin(c Task 2 deulL with a qpccific weapons system
(the tank), many officers were either unfamiliar.
. or uninterested in the Task 2 report. The general
< 'SubJect of 'the raining system is more widel
' understood and generated a greater. degree of
interest. Those who understood the entire pProject
) kﬂhw that the meat of the dontract was in Task 3
and that. Tasks 1 and 2 were merely preliminaries

# The Fask 1 dnd 2 reportq were not promufgated as
solutions. They were i means to an end. The Task'3 _
report, on the other hand, was inténded.for wider ~-:
dlStributlon Thils improvement in opinion should

9 oceur. .- o ‘ ‘ c . N
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have had on the conclusions drawn’can not be discounted A T

\
LI # LR

L3
\

TRADOC personnel were unsure of the value of the SADT project

‘during the preliminary tasks of the project. The Task 3 work integrated

1
»

these previous efforts and produced a model of the training and eValuation

'system as it should be, which was the TRADOC goal for the’ project. The

complexity of the problem creafed initial confusion among TRADOC persbnnel
as to the goals and objectives of the project, and because the primary
project godl was articulation of the new training_system, it was not

until the production of the Task 3 model that‘individuals could see that-.

‘this goal was attainable. : , ". . v ~ ‘ -

| This conclusion should not imply that evaluation efforts at the

'
€ ! P

conclusion of Task 2 cémevtoo early. Rather, the Phase 1 evaluatibn ‘results

" were critical data for understanding the'initial ambiguity‘and skepticism

BN R

inherent in'projects'such‘as this one which feature the novel applicatipn

v o=

_of a specific technique ‘to a highly complex system problem. . -

1
-~

Factors InfluencingﬁInterpretation of;Broject—wide-Results

I

- The following discussion presents several aspects of " the TRADOC

' 3

organlzation which should be, considered in drawing conclusions from this

A

study. It is believeduthat these factors ‘have’ hag sufficientlimpact on

-

these results to warrant diséussion. —

A. " Lack of command emphasis -Throughout the project TRADOC .
' /
officers have stated that the value and usefulness of the SADT prOJect
~ . !

was depﬁndent on command cmphasis and'that ;he project has had less -than.

full subport from the ‘upper 1evel management .of TRADOC fThisllack of

command emphasismayhave affected some individual ] opinions of and

-

participation in the prOJect thus hindering the accomplishment of~projeat

% )

eoals Although not measurable the subtle influence this variable may

¢ «

92, « : o
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B. Acknowledgement of contribution.‘

+
i

This factor concerns a ten-
: ® »
‘ dency on the part of some TRADOC officers to discount ‘the contributions

y
i ‘ i

i of outside contractors.a Although.not measured in this study, the impression
I . . ~ H 1. ‘ o
| | |

. - i \ . k4 - - [ ) .
.of the evaluatora{is tﬁﬁ; some officers4wou1d have little good to say about

| the work of any outside contractor, regardless of - performance.
. /’,, < e Al e
/
J S reiates to what one TRADOC officer called "the not lnvented here Syndrome
<¥,} This
4 ‘

‘
[T

2 v b
This

-
-

refers to the Belicf that officers will tend to emphasize the’ WOrk

-

idona in their own shop and dismiss the work done bonthers.G _ - .
. & . - . . . . . ' . . v 5 S
C. Influencesﬂon the status of trainingﬁ It. was concluded at

the ep% of the Phase 2 eValuation that a potentially large number of . in—
)

fluences may have interacted to produce current attitndes at TRADOC

ZU'

& The SADT project represents only one of these potential influences The’
most. direct response froméan officer bearing on thisjissweIWas from'a
_ T e 1 - : ,
colonel who offered the folloving cbmment: o :
o ) \ .

;The discussionsgiiuh SofTech and ‘examination of"
! diagrams was ong of several intellectual activities

that defined and described where we were. heading in .
TRADOC. - } _ R

i3 N
Y

It iy not possibﬁe to ﬂtease out" the amount. of influence the

- SofTech project has had in bringing about the Army’ s current COnceptuali—

’ 4

zatlon of tra1n1ng from the contribution of other potential influences.

s
L]

~ . Thus, the data gathered for this evaluation must necessarily be inter— fd/
preted in light of the fact that this project was one of. several activities

,Dengaged in by TRADOC to achieve a better understanding-oﬁ their training

! , i
-'L . . . . Wi oo ) . 1::'.
- system. . o ) . . : -
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p Summary and Conclusions E C | g

In gummary, the articulatiQn-of the Army‘training and eva}uation

.system as it should be represents the most %angible direct benefit gained

T

by TRADOC in this project The Task 3° model integrateq the previously
independently conceptualized areas of training, system developments, ahd
evdluation in an’ understandable and practieal manner.” Now that documen—

tation of the system structure has been acc0mplished the actual work of
.

Y

iimplementing»the new conceptualization of training can begin.

At a minimum, the Task’3 model has provided a way of . communi—

_.cating to agencies and individuals both within and outside TRADOC the

_future directions plannedlfor Army training and evaluation.. Prior to

o

* the productian of the Task 3 model the training developments component

of TRADOC had not been able to fully articulate its goals and intents.

4 \

The Task 3 model provided bhis much needed documentation
Perhaps the'most disappointing reSulé of this project was that

only a limited amount, of technology transfer gccurred between ‘TRADOC

and SofTech Givqg frJt the level of Army participifion in the project

was less than originally’anticipated, the fact that the project has had -

minimal impact on_lRADOéws geheral analysis and planning capabilities
, ‘ . ¢ : .

is not surprising. More‘specifically, the failure of TRADOC to provide’,/\s
additional peréonnel as SADT authors limited the- amount of expertise
SofTech could pass on to the client frganization.

" In spite of the decreased level of participation, a small . :}5\\
degree‘of technology transfer did occur. One TRADOC officer (a captain)
trained in authoring SADT diagrams, became proficient in this skill

Addltionally, two colonels having management responsibility in the

@
# . - B



‘redirectlon the failure to develop a plan- for implementing changes and

'training development branch. of TRADOC were exposed to the general SADT 1

- approach to complex system problems. TFrom‘discussidns'with these indi~

. - ) co c ! v*"""'_“
viduals during the project, it is believed that they now have a better '

,perspective from which to manage complex analysis and design problems.

The original project goals were that SADT monld"be used in

conjunction with TRADOC to: " "
' (1) didentify changes in Army training that : e
would significantly increase combat
effectiveness; )

1
(2) -descrlbe how Army‘training, testing, and
' evaluation programs will qpérate after
- the- proposed :changes are ac¢omplished and

(3) plan how the changes in Army t!?iKing . - " ,
will be undertaken and how propfess will *
- be: monitored and evaluated.\ :

o
s . .

The conclusion drawn from all evaluation data collected from the study‘

[N o

is that goals 1 and 2 have been accomplished to the satisfaction of

relevant TRADOC personnel. » -

Goal 3, howaﬁer, was‘only minimally trealized, although this
was not due to shortcomings Iin the SADT technique br in the efforts oft“k&“

SofTech or TRADOC. The actual implementation plan was deferred by mutual

'consent and replaced by a more pragmatic intermediate step., It was not \

s

until the Task 3 model had been produced that .the task of implementing

~

the new system could be fully appreciated Jt was then dec1ded that Task'4

could better .be spent attacking more specific problems that stood as .

' . obstacles to subsequent implementation of the full system Given this

-

i

Ti

as a. reflection of the complexity of the context in which th7’project occurred.

‘ﬂmonltoring progress can not be seen. as a limitation of SADT but rather . : S

(



y ot

‘about specific aspects of the training system but rather that it integrated

and communicated what was, known - about training in a coherent m%d useful

yThis is a remsrkably useful exercise for smug persor$ who think4they

I . ! . ! : ' . . ! : ]
t' o :' ; jk S /],'-

Thus, 1t is concluded that further applications of 'SADT - s ch as‘ ¢

the onie described in this report would be worthwhiie.v The hh\is or this

; o o

‘concl sfon is not\that there is any ”magic" in . the SADT diagrams or’ pro—
ug

'l' S

,‘cedures biit rather that they provide ‘a mechanism for dOCumenting the best

. thinking oﬂ right individuals in the client organiZation and interrelating

|
*

- ¥

‘ ) .
important conceptg in a clear and ptactical manner. - ‘ .

<. ’l

T It does not appear that the project created any news knowledge

i

b

y-. Q

- i

© way. This COnclusion is best summarized by an officer when he said,

"(The project) forced TRADOC to explain the system used to outside agents.

[ e v

. e R ° ‘e ) ' - ’ ’
understand what' they db." . : . . ‘ .-
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7 ‘Evaluative Dimensions DeriJed;fromfthe SofTech Proposal'
' ‘ i o 0 : -

SR S B C , P
eoab , . . el o , C
| 1, N ' 'l ' '

. L.u Commqnicativp Qualities — k o ‘ o |
' While explicit claims, were made about the communicative qualities of the

,cechnique,‘almost all claims,at;least implied communication. hCommunicationAap—'
pearodﬂto be one df the‘underlying goals of the SADT process There are three
: |

[

subdimensions relevant to evaluatiOn of the communicative\qualities of SADT:

P lﬁ .
grams7 (b) Is communication enhanced among relevant persopnel in the project

+

(a) Doeg the’ author communicate effectively with the\rS::er'through&ADT dia_

'by following the éADl discipline7; and (c) Does the. usefulness of the technique
derive largely from the technique itself i.e.rfrom blueprint—like drawings, of
from. the communication between individuals engendered«by the process of using

the technique7‘ : L h o fll“ fje . o

A. Communicative Ouality'of the Diagrams Are SADT diagrams readable by

4
\

_:——f—
ter trainingyprov1ded by SofTech7 Is Qhe message of a,diagram :

i ( [ X . bl
i

'Army personnel

5

clear and unambiguoms to the'reéder7 Disregarding the accuracy of the diagram,’

'

- Are the- diagrams more -

'ommunicative°than standard verbal text7 Do TRADOC per-

Vo

ﬂsonnel believe ‘they would have undérstood the author's message as easily

r~ [N K . . . ‘5
ﬂ LR : : -

N ?through written text or dialog7 o . , v - J '

RS

.B. Communicativegguality of ¢he SADT Discipline " Has - the SADT~diseipline
S L AT

(the iterative author comMénterécycle) facilitated communication between the’

. - a
-

diverse personnel participating “in the progect7 Is the commenter cycle more
E i l ) Tl ) .
effective than written communication or conVersation7 -Has the SADT discipline

a .
¢

facilitated communication between Army personnel about the a(ohlems of rapidly

- ch‘nging traiqing procedures7 Has the diﬁcipline helped f0cus attqntion on




what extent has the application of| SADT at TRADOC led to a common conceptualiza—
tion of the problem? Do Army personnel believe they are more able to c?mmuni-

« cate among themselves about .their tasks, goals, and problems as a result of the

application 4&f SADT?'. A .

\

C. Impact of Improved Communication:‘ If communicatlon about the problems

-at’ hand has improved at TRADOC (A and B abovL) has this improved communication

helped focus attention on critical variables impacting ‘the effectivehess of
. i
|

Army training? Has this imprdved cdmmuniqation led,to a keener understanding
of the problems facing the training'cbmmand . . : to,a grésp_of pessible solu-
tions to those problems? To wpat extent are the benefitsFof the. SADT project-

attributyple to ‘the impact of SADT on communications within TRADOC?.

The proposal made several claims to the effect that SADT will improve
» o,
the quality of the work at TRADOC. dhile these quality claims were sometimes too
{

vague to measure, sceveral ‘claims did“cluster»into three grou that are logically
)

&

related to;quality: accmracy, quality contr01,~and efficien

time savings).
Ay 4 . . ‘

These. three subdimensions form the Quality dimension.. N
@ g o . . . : ’ . *

. v B . - -

A, Accuracy.~ DO7Armyfpersonnel considEP the SADT models to-be‘accurate

o . [N
representations ‘of the content'modeled7 Is, the overview model develoﬁed in
.Task l a credible representation of the new training progra s to.those who are .
v TN P »

.respon51ble ‘for the conceptualization and design of shese new programs7 Similar-

q : a
v

- 1y, is ‘the model of the tank weapon system developed in Tifk 2 sufficiently
”1somorph1c w1th that system for Army users’ to develop configence in the model
. and to use it to deepen their understand{ng of the weapon system7 o ,.J”

S . L

¢

A

B. Quality Gontrol. iBuilt into the,ﬁADTadiscipline is,an iterative“re;

e ..

view érocess that supposedlywenspres the quality (accuracy, consistency, and *

@

o ' e . 100 flf;r _
«f ...\ ’“l, ) . ‘l ’ % . - \'b

3
~—




-

}

completeness) &f the ongoing work Do "Army personnel‘perceive this metHod of

ieve that' this process’ actually ensures
- .
the quality of the final draft .of a diag am? If they do not see the process -

qualif;~control as effective*\‘Do they be

. »

as effeettve, is it because of the suthdr‘s insensitivity to comments by com-
menters . . lack of interest and/or input by commenters .-. . inconsistent
- -

¥ Feedback,to-autnorn. . .+ poor informatﬂon graSp~by experts of the content
' ' . ’ '14 -

mdde led + .. and/or limitations on,the,way feedback is given?

C. Efficiencdy. Several claimS/were made about the reduction it time v
resulting from application "of SADT in/completing a strUctured analysis<5/h design,.

problem. Do the Army's perceptions stport these”claims? Does the iterative

-

review cycle of the SADT discipline save time? Is it a more efficient way (in
terms of-time) to communicatelideas?f Does the discipline'seem more time ef- -

‘ ficient early in the modeling (A9 and A@) or later in the modeling, i{S:, at

N
-

more detéﬁled levels? Lo ' : R
At the end of Task 2, do Army personnel consider the amount of prog-

ress made, on th problem as_a result of SofTech's input worth tHe time devoted

\

toLthe project? § Do theywéonsider this amount of time aisavings - deficit rela-

|
'

. tive to the Gime‘it'would_hsve taken to reach the same levelvof-output By.more

. . f .
. ’ 4 P

‘"traditional methods? .

J'Ill. Usefulness / . ‘

3

This dimension, reflecting qhé largest single cluster, represents claims
. e « . . ) °
about the utility or usefulness of the technique. Taken.together, these claims’

expligitly'state'thét SADTiis mor thsn a decomposition technology or engineer-
ing drawing syste o i.e., th# it will facilitate the planning, implementation,
msnagement,‘unq eyaluation capabﬁlities of TRADOC personpel by providing con-

!

" ceptual insights into the‘probl4ms being modeled.

’




4 -

. '
N a

The - evaluation of this dimensiOn will be conducted at two diffcrent‘stages:

!

(a) an evaluation of SADT's usefulness in Tasks 1 and 2 (in

-~

evaluation report), and (b) given the Army perSOnnel's exp rience with SADT ,in .

orporated in this

asks 1 and 2, their perception of the usefulness of SADT hen applied in g
: ‘ '
- Tasks 3 and 4 (not schdufed fot completion prior to the 'reparation-of this

ot
rep%rt). ' . ) ) ,

A. Usefulness in Tasks 1 and 2. Did the modelshpro uceé in Task 1 lead’

to a-clearer understanding bf the problems being modeledf’ _Will,these'diagrams
be helpful’ in planning changes in Army training? Did tHe quél define whac

’ : types of changeq(;re)being planned? o -

) .
SR 3 4

In Task 2, did the training’ innovations havingﬁthe greatest impact on_

combat readiness and battlefield effectivenﬂss ‘become sufﬁﬁciently yisible as
‘ !

‘:claimed"~ By the end of Task 2, did SADT contribute to the isolation of inno—

’ . . ; .
vations \ich’are ‘eritical to Army training9 ' o " 2

4

Usefulness in Subsequent Tasks. Do Army personnel believ SADT will
be efiectivé in elaborating the Task 1 model’ Given their experie ce with SADT ,

in Tasks 1 and 2, do they bclievq,the more thorough model produced in Task" 3

»

e
and the innovatlon plan (Task 4) will increase TRADOC s analysis, plannlng, and

management capabilit1es9 In addition to their utllity for the present evalua—
. B .

tion effort questions such as these ultimately will be: used to’ determine
whether the consensus of/gbinion at TRADOC supports the continuation of the

project and/or the use of SADT in eXpanded contexts,ﬂ' . . , wir;?‘.

&

'IV. : Specificity : - ”.g S

.This dimension reflects the Army s perception of SADT s abillty to produce

‘models that meet a specific need such +as deScribing what functions a system

~

\ o .
must pgrform, specifying how a system should be designed, or how a system should ' '+ .

. S ' -
be managed or maintained. Answers to these types of questions provldzg-SOme

-
.

1nitial 1nformation bearing on a decision about expanded usage of SADT in

102 . /
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the Dob environment. . , , . "
A second area of .Specificity is whether ' 'Afrmy pe¥sonnel can obtain specific’ i
e . . . . -} . ' . . R ’
. Vv . v - ) ) 'S I . s . i ) ) . - '”:' .‘.'
. 4nformation from the models.' If an Army officer feéds to know something e, \
«speclfic dbout a sy_séem, can he look at tﬁe~SADT_model of that system an.d...f'i"r_\c'lf'?'
what:he, needs? Could, for example, a fnicro"ficﬁé SADT ‘model f)il:e serve as a
- ‘ » ' s ' . . -~ \ o
valujble reference for Army training personnel? ' ‘ ' ) SR
_These evaluatiye dimensions and Ht'.hei‘r resbective:cléims a';r;é ‘dummarized °
0 . .o S . . ‘ .
. . By - ’ \ , K . ; '. -~ "
An the following table. - - e - y e T
. - . o . " - . \ . . ‘ . . .
: v * ] TR Lo
) ‘ | - A ) r_v t' S
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’ Appendix B .
..‘ q ¥ « * . . ' e
o Phase 1. Evaluation Questignnaire . ﬁ\
-'“k;éurrent Position . - . . " ' ¢
M&nthg in Cirrént Position \‘
Total lepgtﬁ of experience with Army training
.and testing programs -
Have you taken the SofTech Reader Course? yes / [/ . no_[jf‘
" Have yéu taken the SofTech ‘Commenter Course?  yes 1:7‘ no'l:7
P : :'» .‘4{ N "" ) . ‘ )
Y l.‘ ) P . R o
1. To what extent d?-you~feel you were adequately trained to,feadg
¢ SADT diagrams? ki ' . C
1. not trained at all .
é2;~mmpoorly trainéd \.
. A
3. trained to a working knowledge . //
4. . fairly wéll trained . )
5. expertly trained
[ ]
, 11
117
) {
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"2, Fo what extent do you feel you were adequately trained to comment

on SADT diagrams” . . N
N ‘_ 1l.__.not trained at all . fi' l S f U
.2.*;_;pnorly trained B
' 3.____trained to a working knowledge | ’

%. ' _fairly well trained ‘

5. expertly trained’ 1 - ' \

t

k)

-

. 3. In general, to what extent were the SADT diagrams clear a?d
"~ unambiguous? (Complete egch columh separately.) ‘

. — " . \:‘ : “first revised™ final
. ¥ R I s o - drafts . Vgrsions versions_
‘1. Diagrams were always v
ambiguous B
2.. Diagrams were mostly — .
, ambiguous ' — el e
, o . L ; v - g} -
3. Diagtams were occasion-' - S - SR
ally ~clear *. L A T SO

5 44 Diagrams wete'mostly clear

2. Diagrams were always clear”

\ . B ’ s l =
{ . - . : ‘ .

4. To what extent do,you think it is necessary that written text
" : containing a morc ¢omplete explanation of the content modeled

accompany SADT dingrams cqntalned in reader kits?.

-

not necessnry

__might bL 5lightiy-he1pfu1 ' : 'fﬁ . s )
~probably of-sone help |
h.li;ﬁwon!n ké‘fnisfy hetpful o .
5. _would be very negpful” ; o ‘
U o '
+ 1 .
! 112
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5.

6.

{ ’ C
\ ¢r’/ : : ' o
° |

In your opiniong do SADT reader kits allow adequate commdhicgtion
between author and commenter or -should discussion between author - i
and reader be a required part of the SADT process? ) ‘ i

1. SADT diagrams are an adequate means ‘of communicatlon, \ﬁ\\
! no dlscu581on is necessary .
2. discussion between author and reader at the request of

either party (therpresent procedure) is adequate

3. - inclusjion of requlred d1scu551on ‘between author and
' oreader would be helpful "

<

4. inclusion of required dlqcus51on betwetn author and
‘reader is” essential - > /
. ' . 2 N ‘TK - / :
y L e

To what degree. do you belicve SADT diagrams are an effgctidk,way
of communicating to trained readers the substance of“ptoviding
Armv tra1nint, ‘testing, and evaluation’ probrams° S

1. hot OffGCtiVC .
¢‘"‘"‘; :7i e
25 . rarely®ffective
— U : UL T S T
e s o, T S on R
C3n sometines effective” ST S . .
X . ; , - oy
4.  fairly.effective i
5.  very effective S . e

To your knowledge, to what extent have SADT diagrams generated.. -
either formal or informal communication about Army training
procedures among, TRADOCG per aonntl dlretL[X involved with the SADT

pro}oot7 VR ‘ ;
- B . . + f P . gt

. - . Cy 4 .

1. _ wmome at all S oA o . e
B - N "3
) e . » : [

200t little o : R . o
~ ' - . A\ ' .
3. some N

4 . s
4. fair amount :
5. very significant mouunt

e 1
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8. To your knowledge, to what extent have SADT diagrams generated
either formal or tnformal communication about Army training .
procedures among, 'IRADOC personnel not direccly involved with the ’
SADT prOJect'7 ey

. ot
v

1. . none at all &/\ ‘

i :
2. a little
3. - some .’ o S . <.
4. . fair amount .
. . ; : ' . N
5. very signiticant amount;
i '

.9. To wlmL extent have SADT dldpramb helped focus. your attention on
training dand testing, variablgs which you had not considered

previously? . \ R
- ‘ ;- . . 3 ; T
1. - mnot at all . . v :
2. very little ' , \ .
. 3.  somewhat'.”' - ‘ : ‘ : :
. 4. to a fair extent ' : S
5. very much o . : C J ’ N N
o . . ) ' " ”,” ) . S
0. To what extent do you hellg\u the benefits of the‘ SAD” project at-
TRADOC,. if any, are duc -to the. dlagrams or models th-uselves, 1. Gy "
the tnnmbl(, produ( ts 5t draw1ngq, -.as opposed to thc¢ process of
ce (()mmuniultlon between TRADOC staff membex‘b whichtma- havée béén
L Cstdmilaed by the modeling process? Tf you feel no Henefits _
accrued at all relevant to this question, check o iy the following:
] i ] . . s _1, . . N :
e ol / / no benefits at all™™ -
' P . _ ‘ ' ) : o \' " . C a A v
(“.. : 1. benefits entively product-diapram related _
AR benetits mostly product=diagram related
“43: benefits split about evenly between products produced y
" ' and processes stimalated . '
. 4. 0 benetits wost l\rllal‘<\(~(.;:: related '
, 0 5 bengtits ontirely process related o
b . \
o et ' ¢, [
. 11+ C s
. | DREUPREE 1 Sy -
. Lot
O
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- L ﬁ t R ) .‘ , ’ . o .
o , : ) . ' » J

vl . . N .
e
y - ’

. -

' . ' AN -
11,_ To what extent, do the revised diugrams that you have-seen of the -

new' Army training and testing programs  accurately represent the
content modeled? . i ’

1

N

_[____/ nof_enodgh' tinformati.on to judge ¢ \

~
’ 1.. not accurate \ '
2. - rough approximitions™ .
L S - . ii‘~. ) . ) . ’ R RPN
e 3. ~_variahle in accuracy, depending on content modeled . e
4. .. fairly accurate . . " -
— oL T =
. . ! .
;o 5. extremely accurate .
. T AR - . ’ -~ . ’
El o .
» y ’ . ) . Tow -
" 12%  To what extenL do the fevlsed diagrams that you have seen of the
tank WLHPOI Sys tem dccurately represent that system? s
t
R o , ,
'L_/ not enpugh‘information to judge
- L. " not accuratg,. . o . _ I
2. - rough-approximations .’ L '
R 3. variable in accuracy, depending on content modeled -
+ N . . . . .
o 4. . fairly accurate. - .
I ~ e s ' .. - ’ . ’
. . extremely accurate . )
L e Lo e S ’
13, Is the author-e¢ommenter review cycle used by SofTech in the
oo .oproduction of SADT dldprlm“ an effbcleo means . of enbuan? the
. 'qull ity of SADT mmlels:h} 3
N ¥
[ e‘-J“W( at all ettective
C20 7 not very effective,
. C 3. somewhat effeetiver - _ . . .
A o
LA tairly effective . '
NS ) A ¢ M s . ¢
5.  wvery dldective Voo - y
" ]. '
) \
N -
o
. s
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) - .o . 4 3 :
. ! B ) B R "
\ ) ! * Y A -
‘ ' :'.‘ L) . H . -~
X '14. How gonfidcnt arc you that’ t\ 1s method of uality control guarantees -
., that the final dia;,rmu 111 e/as Lompletn(jand acdurate as possible9 ’
n,ot at all confident \ ' O ',_"-_"f'?
P ' -very‘ little confidence > 't ¥
.. . ) ' K ' - W .
3. . some confidence ! ' ’ v
; - 4, fairly'confident: 4 T
) ',‘ " .. . 5. . -vety confident ; . .
) Ce T B ‘1 .
' ’ ' . \:' L “,.‘ o | \r N A
R ' i : s
15. What degree of confidetice do'you have hat your writted, COmments
. w °  on SADT diagrams woro'actually taken into account An, producing o : .
: final draft models? - . . ‘ ‘\/'-/; RS ceel o
: . wo cm’tfidéncg at all v G U o r S
2.”_7___'10w confidence - . ) ‘ A » _
) "-., 3 “ - .
. 3. . some confidence
» _‘ M K :l . ..
4, _ﬁfairly high dugrec of confidence .
5. . very hu,h degro of confidence . .
5 ' 4\"’ RN
[6. In your opinion,-tq what extent has communicating to Sof'lcch
authors. by way ok Hw'.mtimrﬂ ommen ter cycle, rather than by
dl%k‘llSQ.LOII dnd writtvn text, - requl'tod in a4 time savings? ”
B - 'l.
ff,l._i' _nin;ti'mz-;wgis saved o : CoL -
" T ' s }
ST ool ittle Lime was saved
3. some time was-saved . N
. 4. a fair amount of time was saved
. . . R .
5. a yreat deal of “time was saved
o
. ¥, L ¢ e S
D . ’ PR SN Do . lw.l‘v o . A
O
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17. To what extent has the npplicatlon of SADT at TRADOC saved time

: relative to other approaches (e. %+, in-house TRADOC committees,
outside consultants) that might -have been employed to communicate
Army training procedures? :

1. _has net saved time T

" 2.;__~hns saved ve;y-llttle’time
3.__~_has'saved some time ‘
4;____has‘éaved a fair amount of time
5. has saved cénsiderable time

"18. How cost-efficient do you believe SADT is compared\to other
techniques ‘having the same general purpose with which you are

famildiar? -
‘ vy{ ) 1:7 qnéamiliar with other techniques
~1.___ all others are superior ﬁo SADT » | Lt .
>2.___~many others are superior to SADf,\
' 3.;;__pthers and SADT are about the same 5
S 4.___;p_feQ otherslqre @hpériér tO.SADTv ‘é% L -
5.__;~§ADf is superipr to all others ';“. .

S
] s '

19. In your Opintbn, approximately“%hat percentage of actual time could
" be saved, if any, by using ADT on a design and analysis task

inqtedd of traditional pr‘cedures7 VA P

1 (D EARS
- <
‘e s
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20. ‘To what extent d¢id the Tagk 1 model of Army training provide you
_with-a clearer understandinb of ‘the Army's training, testing, and
evaluation programs? -

— /

‘L_/ unfamiliar with Task 1 model , /

Lo

L.. less understanding than before project

2. same understanding as-before project

v;‘x

3. - a "slightly .’better understanding ‘ ' . x:ﬁrf'l,
4. " a noticeably better understanding

5. a much better understanding - .
_\“‘ ] .

21. Do you believe the SADT models produced by SofTeth thus far will

actually be usel in planning needed changes in Army traiqing?.
‘ 2

1. * will not be used
2-____will’be used to'a small ektent' ‘T
3'_;s_W111 be used some, depending on content modeled

4. will be used to a fair ’'xtent

5. will be used eXtensively

L3S

22, To what extent do you believe theFSADT diagrams produced thus far
will actuallj'help'in deriving training~requireménts?

' {' .1 \Q will not help
- . 2. will help to a small extent
3.__‘_y111 help some
. 4__-~w111-hglp‘ﬁoticeabiy

5a__ will help considerably

118 * B
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23,

24,

25.

- e '(

In your opinion, can SADT b@ effectively used toyelaborate upon ' y‘

already completed Miagrams and to accurately articulate an extended

final model of Army training and testling during the next phase of

the project (Task 3)? {
)

. d ‘
1. definitely not / o
2. probably not ' ' : ‘ ’
-3, unéértain ' N " 7 / o
)4.__'probably yes . . C
5.  definitely yes " o { & .

.
Aty
! s

v

I ' ' R ‘ ( ’-’v
To what extent will SADT models actually increase TRADOC's anaiysis
1 T . »

' planning apd management capabilities? (Complete each column

< ' *

separately.)

<

Analysis . Planning } Management

Jy, pgne

2&’; ‘Tittle - ! '

3. some : B -

4. a.fair amount : ‘ : . :
5. very much ! . R " é

Do you belieV§ that SADT can help identify trdining requirements
that have’a significant effect on combat readiness and battlefield
effectiveness? '

\

1. definitely not’

2. a little
‘3,~;__somewhét
,42___~to a fair extent. e ; '
. ) - /
5. to .zl'Sigf,lilficantAéextent ' .



26.

.27,

28,

l%; marginally practical

4. . fairly confident

5. very confiaent_ }\é /

In your opinion, would a complete SADT model of Army training se;ve
das a valuable futKre reference for Army personnel responsible fof
providrng training?

1. . would not be of any value .

L]

2. wquld be of little value

3. wbuld be of gome value ' - C e

J *

4. f'xould'be fairly-valpable‘ . ,,’“ s' o

would be very véluable . R

How prdctical do you believe it is for TRADOC personnel to use SADT
for most design and analysis proh}ems facing the Training andf
Doc rine Command7

‘"

1. -'very impractical .- !

S

2. fairly impractical e -

/

d. ¢ fa%rly practical

5. very practical ' o W
3 - . . _ . .
How confident were you.in the comments you made on SADT diagrams? -
. a2 ) . e o .- .
1, not at all confident .

22___‘bérely,confident

3. somewhat confident




3 ¥ ' . : ,'

29. Ofvthe diagfams you read, aﬁ%foxima ly what percentage were in

. content areas in which you felt ypu ([did not have sufficient extfri_
. ence to make meaningful,comments? If you would like. to be mor

precise in your estimate, do so in the space provided:
; . e

1. 0-20% . _ ‘ . ; ﬁ"in{

™8

2-_”,w21-40% F

3. 41-60%
fd?;___6le80%‘ .
5. 81-100%

30. About h%w often did you consult other’ TRADOC personnel befdre
- commenting @gn an SADT ‘diagram? If you would-like to be more

precise in-your estimate, do so in t%e space provided: %
1. 0-20%
. ! » ““. ’
2. 21-40%
' ‘ : ,_ >
3. 41-60% | T .
T4, 61-80% : ’ o

5., 81-100% . o

31. At this time, how/critical do you believe it is, to implemenn
changes in Army training? ,

. \1.__;_no need %resengiy exists
27;__"needs to be done but not immediately (low prﬂlrity2‘ ‘ i
3._;__§omewhét critical (medium priority) ’
4._;*_fairly critical Chigh priority) Iy
52_;__ver9 critiéal'(urgent priority)

LD Ranl ¢4
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‘32 To what extenﬁ do‘you believe SADTJmodelB will pro;ide the impetus‘
for/chahges in Army training and testing programs? . ‘
N ;31._;__ 11 not provide any impetus for change e
"AZ.;_;_w{llicontrgbutemtn chnnge fa)a small extent
‘3t;;;;yillfnrgvide gome impggn;lfnr ‘thange ’ , ‘
'“4L;__~Gillngqntribute to change"tn avfairly lafge exéeng ,,f

5. will prqvide the”major,impetgg for change '~

33. To what extent will SADT be useful in iéenfifying existing -
org nizational inefficiencies in the current training and ’
testing proceQures’

1.2 no use °° b ' » T
2# not much use 4 .

3. some use
co 4, a fajr amount of use =

/5. a great use

B - . £ : ‘
34, In'your opinion, ‘'will the applicnt of SADT 1ead to conceptual
" insights about alternative methods of conducting Army training.
and testing programs? e
1. not at -all ~

L

2. - very little

) Al
3. some
. B— .
4, to a fair extent:--
5.  to a great extent - €" s e

. - . . -




eq

35. In ydﬁr opinion, will the use of SADT ultimately affect the .
training concepts currently held by TRADOC? o .
o, not at all

* Ty
)

2. very little. ) ,_;lﬁ B : .

3. - to some’exfeﬁgl '
E— M / 9 .
) _ . : e .
‘ 4, to 'a considerable extent ! , ‘Jv g
5. to a great extent

'fi
36. 1In your opinion, would ‘it be useful to TRADOC's mission to
train _some ‘Army personnel to be SADT authors?

“

.. 1. no use : . - ' '
2‘:__v'__'_el-ightl)'r dseful )
. 3. of sgge use )
4._¥_~faié1y usefui
= ‘5.;___yefy ueeful S ; ’4 ' ' J‘j /

. - .,‘ 7
37. .In your opinion, has the amount of.progress made by ‘this project
~ on the problems facing TRADOC been worth the amount of time Army
~ personnel have devoted to it?

'

'i._;__ﬂefinitely has not been worth the time
2._;_;generally has not been worth the;time
3.____hasdvaried‘with the content-be%né modeied ’
- 4. generally has geen worﬁﬁ the time
’ 5. all .time spent has been %orthwhile
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“
*® 38. To what extent did "the Task 2 model of the tank Weapon system
: provide you with a clearer understanding of the Army'g training,

testing, and evaluation programs? / T ’
. Ar ’ -

o .
1/ Unfamiliar with Task 2 model

N . .

1-;_m_léss understanding than before project

2. same underatanding_aS'before'prdject

: - 3:_ ‘a siightly bétten‘underst§nding o -,- v . - AN .
4, a noticéably better underﬂtanding'_ o / R .\>\\\
5. a muéh.better understanding °© et o . S -

e oFes
@ RE e

th‘ L . ., »,:" ‘ . - . , . ‘ . . | |
Piease respond to the following questions by Writing your answers
in the ®pace provided. If you need more space, continue on the extra
pages at the end of this booklet or attach an-additional gheet., ~ While . . ‘.

3

“ - gome of the questions could be responded t6 with a brief comment, I
' " would like to ask that you elaborate on. your responses Whenever‘
possible.. , i~ o
~ .
<
S v.k:)
A
[
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39.

——

’

From your axperience in revising gapr dlagrams, can yoy recall if
there were general content areag in whieh diagrams were particu-
larly accurgte and other areas where they were particularly ‘
inaccurate? What variables, in your opinion, Might account for -
differenceg in the accuracy of SADT diagrams?

" 2

>
4 M
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40.

v,

Could you'ldentify'any gpecifl

to the Army 48 a result of its par
.thus far?

.
[

»

.
Lo
.
.
7
y, .
D

.

A

é benefits‘which\ﬁaxfhaveﬁhCCTHEd‘
ticipation in this project
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41, Drawlng on ymur oxp(‘rlcnnc. with SADI" what are a few of. its major R . ,

stren;,ths and weaknesses? ; D . : .
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" Are there other personnel at TRADOC who were 1 ‘ncluded (in- the

AR ‘ ADT project who may have had more: experience or closer contact
' __'(//h» ith the content being modeled than yourself? If so, why do you - .

believe they were not partlcipants in the project? S
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43. . To your knowledge, have there been any obstacles which may have
prevented SofTech f
' 2
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Vb . l)o y()u hdve ,any othu‘ Lhmwhts or cumments nbout GAD[‘ which you .
' havc not had the opportunity to cxpress7 ‘ : : )

s
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1 (D)

2. (8)

A ) ';, (())

Appendix ¢

Phase 2 Structured Interview Form

To your knowledge, to what extent has the SofTech project fac-
{litated either formal or informal communication about Army
training procedures among TRADOC personnel directly: involved
with the SADT diagrams (commenting or authoring)?

! "
1. none at alil
T ) -
2. ~a little
3. some ‘ -
¥ )
4, - fair amount
5. very signif icantiamount

To your knowledge, to what extent has the SofTech pr9ject fac-
tlitated ¢lcher foriial or informal communjcation about. Army
training procedures among TRADOC personnel not directly involved
with. the SADT diagcaﬁs (commenting or authoring)? u

1. none at altl : \
N
2. ;ay:l little . . ' .
. . a . A
3. some ) - .
4, fair amount .
5. .overy gienificant amount.

To what oxteint has the, SotfTech project helped tocus your atten-
[} . ) N . .

tion on trafning aud testing vaviables which vou had not con-

sidered previously?

.

. not at all
R very tittle ‘ K
. \ -
3. . o somewhat ) N
. to 4 fair extent
5. very much
*Quuest fon number on the Phase | oquest iomnaire
N
& -
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. 4. (11) To what extent do the revised diagrams. that you have seen of
- - the new Army training and testing programs accurately represent

what the Army training and evaluation'system should be?

/ not enough information to judge

°

21, not accuratei
8 —_—
[ 2. _ rough approximations L
3. ' variable in accuracy, depending on content modeled
.Z‘. o fairly accurate
5. . c'xtremely accurate N
~- _ " |
- : . _
5. (20) To what extént will the Task 3 model leéad to'a clearer under-
o standing of Army training, testing, and evaluation programs?’
1.  less understanding than before project .
2. © gsame understandiwg as before project
3. ~a slightly better understanding
4. - a noticeably better understanding
- ‘ ‘ 5. a much better understanding R o -
. T . i . . ' /'
6. (21) Do you believe the SADT models produced by SofTech thus far will
’ actually be used in planning needed changes in-Army training?
’ el L7t .
, 5 ,
b, will not be used
2. l-Wil}\hShUSéd to a small extent .
e ‘ - ,
' R will be useéd some, depending on content modeled. ;
o o
. e
Tl will be used to a fair cxtent
5. will be used extensively
.4, ¥
' “~ .
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7. (22) To what cxtent (i() you believe the SADT diagrams produced thus
far will actually help to eStabligh training reqqirements?

. L L ﬁ”;_wiil not help
&\ 2. ,;__"'Willl help to a small extent St o
3. ~will help some

__ will help noticeably
: Ay ‘

- ".14 | \ A J‘-"A' D

‘ .5, ____will help considerably

8. (23) Have the Task 3 models effectively elaborated those developed
in Tasks 1 and 27 . .
L. définitely not -
2. . Prgbn-BLy not ,
3.. ‘M-ux‘léeftain .
4. __ probably yes L L

t . : : \/ ) ;

5., definttely

.

. 9. (24) To what extent will SADT models actually increase TRADOC's
‘analysis, planning, and management capabilities? (Complete
each column separately.) v ‘ ’

Plauning, Analysis © Management

1. none

2. a littrle PR . .
3. some .
- X B}
» . LY

4. o faiv amount . 0
. S\ :

5. very much o ‘

P L "I

2 -
.
i
2

<\\\_ ) v
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'In your opinion, would ‘a complete SADT model of Army trainlng .
serve as a valuable future reference for Army personnel respon-
sible for providing training?

1. QOpfa.not‘be of any. value

2. vould be of little value g '

3. _ would be of some value y , - R -
b _7WAw6u1d be fairly valuable . >

5. 7W£TW0Uld be very valuable - i ' F

"How, pr1ct1cal do you-believe it is for TRADOC personnel to use Y
.SADT for most design and analysis problems facing the Training

and Doctrine Command?. ’

.o ;o . y

1.  very impractical .

2. fairly impractical

3. _ marginally practical . ! .

4.  Tairly practical o oL ?
5. ___ very practical g . o *

‘

To what extent to you belicve SADT models will be useful in

bringing about changes in Army training and tcsting programs7

(Not included in original questionnaire.)
R :
T e s ; e ht
1" owill not provide any impetus for change
. 54 .
. . . v .
- 2. will contribute to change to a small extent
. ,“
w b will provide some impetust for change
G077 will centribute to chanpe to a fairly large extent
5. . will provide the major impetus for change -
: L. . . ! i . ¢
Il
. .

136 .
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13. (33) Has SADT been' useful in idengifying existing organizational
T inefficlencles in the current training and testing .procedures?
- N
1. no use
. - - '\
2. not -much use .
3. _° some use . ) i e . oL . v
A . ‘4. a fair amount; of use : ~
5. a great use - ‘e
14. (34) Has the application of SADT lead to conceptual insights about
" alternative methods of~ conducting Army training and evaluation'
programs? :
’ L. mnot at’'all i 5
4 . 2. very little ‘ _— \ 2
3. __ some
4. ___to a fair extent ¢ -

i 5. _ to a great extent S t : N
15. (35) Has the use of SADT had an impact on the training concepts
, currently held by” TRADOC?

1. oot at all : .
2. - very ltittle T - . .
3.  to some extent
o .
o -~ 4.« to acconsiderable extent .
‘ 5. o tooa }',Y“(‘.’lt extent
I
. N ‘
. ’1 1 )
R ¥
- 137

ERIC

Aruitoxt provided by Eic:



16. (36) . In your oplnIOn, would it be useful to TRADOC s mission to
- " train qo?e Army personnel to be SADT authors? .

N  1. . no use I - ,
2. _ slightly useful’. _ , \
T . o - . .
3.  of some use
. 4. faiply useful
5. very useful Ce

17. (37) 1In your opinion, has the amount oflprogfess made by this pro-
ject on the problems facing TRADOC been worth the resources '
the Army has devoted to it? ° ’

1.  definitely has not been worth'thé time
/;) 2, ‘gencrally has not been worth the time
3. __ “has varied with the content being modeled
4. ' generally has been worth the time
. ,
5. all time spent has been worthwhile .
.
J
9’ . \
\ :
2




. Aggendix D . . _— | -

Phase 3 Evaldation Questionnalre

Check the alternatlvc most congruent with your sentiments to each question. °
Feel free to elaborate on your responses in the additional ‘space provided.-

-

l.: To what degree do you believe SADT diagrams are an effective way
of communicating to trained readers the substance of providing
" Army training, testing, and evaluation programs? .

1. - not effec&ive
,,,,, _—_
2. ) ' farely-effectivé
3. sometimes effective
4. fairly effective '
5. © - very effective

To yodr knowledge, to what extent did the SADT project generate,
cither formal or informal communication about Army training pro-
cedures among .TRADOC personnel°

v

. 3 . . .
* il " .
) . . N ’
/i | ‘ i
2.

'1. none at all ) : T
2. a little
3. SOMQ ¥
. somaZy . ‘
4. fair amount V
5. ' very significant amount _ } R
. | y . : | : . ‘
3. " To what extent did SADT dlagrams help focus attention on training

and testing variables which had not been considered previously?

Y

N L. : not at all
. ST SR
: @
¢ 2. % very little
o Tt N ‘
3. ] somewhat’
4. ',7 to A4 fair extent
5. ~véry much

‘o

L ' L 141 1‘1;;
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To what extent did SADT model's- elucidate the iﬂ£0rrelationship9

‘between the various components of training?

1. not at all . ' ,
— & ¢
_ >
2. & very little
3. - samewhat“ﬂ,f‘?*h )
4, v to a fair extent
Do , .- . . :
5. . - very much . ) B

To what ‘extent were the benefits.of the SADT project at TRADOC, if
any, due to the diagrams or models themselves, i.e, he tangible
products or drawings, as opposed to the process of cdimunication
between ODCST staff membgrs which may have been stimulated by the
modeling process? If you feel no benefits accrued at all relevant
to this question, check only the following:

no bqufits at éll.

1. benefits were éqtirély ptoduct—diagram related
2. § . fbenéfits were mostly‘product—dlagram‘telated
. N + . . ) ' ~ .

3. benefits were split about evenly between products

produced and processes stimulated

4. : . benefits were mostly‘process related

5, benefits were cntifély process related

To what extent has the application of SADT at'TRADogﬂséved time
relative to other approaches (e.g., in-house TRADOC-committees,
outside consultants)-that might have been employed to develop an

integrated system concept of tra1ning7 o a
1. ) hu;-not.s;ved time L o
2. : ". has saved very‘littlelgime e
S 3. _’-‘“;;_-_:'haé.save5 36$¢ timé '
1 - I3 v . .
4. o hasisnvcd a fair amount of tlme
5. B 1 has saved consiaerable time
.

b~
~

142, Lots



fx. To “A'hat‘extent__did‘the Task 3 model of Army training provide a
clearer ypderstanding of the Army'sgtraining. testing and evalu-
ation Programs? ’ ‘ 7 : : :

unfamlliar yiph Task 3 model

—

1. ¢ ; .leés underStanding than before proiéct
) 2. _ﬁ_\\_;h__;‘same"undérStandiﬂ; as before Project
- 3. ~;;;\_,~_;. a slightly pétter ungerstandihg
4. B : a noEiCéébly béttef.ﬁnderstandiné
5. _‘_‘\*‘_;__ a muCh.betterjunde;staﬁding ‘

‘ : o 4
8. .DO You bejieve the SAP?.mOdels_Produded by the“SOETech project will
actually ‘he used in plafning ngeded changes iM-A¥my training?

. ) o
1. —_— . will not be uged
2. j§7\‘*—"’ will be used to a small extent‘-f'f
3. rii\;~;____ will bé'used some -
4. \\,\, ~will be used to a fair e;ctenf :
‘,5- - willbe Used extensively

9. Has SADT Helped identify changeg in training Procedyres that would
have a significant eff€Ct on combat readiness and bagrlefield
effectivepness if instituted?

1.\ definitely not
‘\,.v"—_——“ . .'
2, a little
. T —— e
3: ‘ 3} at
, —_—— somewha

—e
»

/// be m/// to a falr extept

TR to a significant extent




-;-.',11.

12,7

\

“In your opindon, WOuld the complete SADT model of training serve .,

w0

r

In your opinion,
analysis Pfoblems encountered by an agency such as TRAD0C7

1.
.
beo_
5.

TO)What extent
for changes 1“

not effectlve

‘as a valuable: future reference for Army pergonnel responSible fof \\3‘
providihg trainingv e .

1. S wbuld not be of an¥tyalue ”é '

2. A would -be’of litt e v-}ne "
3. 'would bé of some alg;f't" N |
'4.' ___:f—l4—~ﬁ Qauld be fairly‘valunble :

S. n;uld ne veryﬁvalnable |

s v

. ;".:

is SADT an: effECtiVe approach to the design and

:rnrely effective
‘marginally effective
‘faif%y effective
very effectine o o
‘ . o | C lgg-
dO you ‘believe SADT models will provide the impetus
Army training and testing programs?
will not provide any 'impetus for (\hange
will contribute to change to a small ‘extent
Hwill provide SQme‘imPEtns fcr chanée
will

contribute. to change to a fairly. large extent

wilkl provide the major impetus for change



- 13.  To what extent were the SADT models useful in identifying existing
organizatiqnal inefficiencies in the, current training and testing

proceduresa? v
1. [ : no usé' e vy
2. not much use

C3. . some use

4,. a’fair amount of use !
E !T:.' b ‘-‘
N 5. » a gredt use

14, Has the application of SADT led, to EBnceptual insights, about,
‘alternative methods” of conductrhg Army training and testing

programs?
:":.- '1., _Q___*_’_“ not at ali . . _ o ) L
, .‘2. o i.\Jreryllittlev.“ . ' . .5> , | . !
X Y 3. o ) some' |
JA. - ; to a fair extent
50 S te.a géeqt extentv , Vi

15. In your opinion, will the SofTech pro;ect ultimately affect the
tralning concepts held bv TRADOC?

L. ‘ ot at all ' - S
] N . ll
2. _very littie
i 3. . . ) to some extent . ~
. N .
“haieee . to a conslderable extent
, Lo ,

5. ____ to a gredt extent
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. .16. In your opinion, would it befusefﬁI?to TRADOka mission to train
' additional personnel to be SADT authors? ... '
1. no use
. ) . - . . . { o_.::“:, - ‘ , ' ’ . N - v . : ‘;
& ?7' . »msl}ghtly useful | _ | |
3.0 T of 'some use
4. ) _ fa’ifly useful

5. o very psefqiiu

=17, Beyond the Specific models produced, to what extent has the
experience of participating in this progect increased TRADOC's
general analytic and plannlng capabilities’

1. .  the experience has had no effect on these abiiifiés
! ‘ " S B I S
2.'3__ the experience hds had a minimal effect on these
’ abilities ‘ o cee ot
33 o _ the experience has had an effect only in the. \
.particular content areas modeled B
Y4, the eiperieqce haéfhéd a noticeable effect an these
. abilities , o . L '
. PR P ) the experience has greatly increased these abilities
’ : ' “within TRADOC 7 -

18. In your opinion, is it realistic tb‘expect that TRADOC's general
analysis and planning capabilities would increase as a result of
their parficipation In a project such as this one?

) not. a realistic eXpecéation ' //f) <
) 2. .. - definitely a realistic expectation 7y
N 3. . insulficient infdrmdtiqn to judge
\
’}J ~




Slpt e v . . . 5 -

PREI d ’ . . N ‘ '.
V\ ' 19. .In your opin;on, has ‘the amount: pgip%ogress made by this'ﬁroject
.on the problems facing TRADOC been worth the time Army personnel ‘

©

have“devoted to- it? . : 3 ’
\L«B , l;‘ o S«lefinitely has. not heen worth tﬁe‘time_

2, ‘ . ‘ generally has not been wbrtH the tiMéﬂ

3. ‘has varied with the content being modeled

RS . g, FEE generally has been worth the tlme

5, all time spent has been er;hwhlle

120, . The new total system conceptualizatloﬂ of ‘training developed by~
TRADOC is the result of several major intellectual activities.

- occurring’ at- TRADOC in the last few'years. 'We are trying to

“determine how much influence the SofTech project has had.on the
emcrgentc of this new system. Please indicaté’ your estimate
of SofTech's contribution to the progress made by TRADOC in
develoging An integrated sYstems approach to training.‘

. 1. P ""?'; SofTech has not contribated
' _ 2. 3 'SoETech's contributLon ‘has been minimal
3. R SofTech madc a moderate contribution :
: -’ RA? i;~_\. ‘ ) SofTech washaxEAjer cc.mt:ri'i)ut:or'.~
‘ 5..>W__u_;“~; SofTech.was' the most important single contributor

21.,:Do.you congider the total system concept“ef training as‘elucidated. "~
.o by the Task 3 model an improvement over previous conCeptualizations,
. N of trainlng held by the Army?

i ..L. | - previous coneepLualeatton; of training were.

‘superfor

2.0 ;_;"hﬁ;"ww, previous condéptualizations were.sllghtly better
3. . prevlious (nnecptual[zations dnd total system concept
are abouL equal C

N~

I'n ViMMAvm1_jf total systcm concept is slightly better
. . ,
(, 5. - total system concept [s superior
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/oLl . . . I8
?lease respond-to the following questions'by writing your answers in the.
Space provided If you need\more’ space, continue .on the extra pages

at the end of this booklet or|attach an additional sheét.,.- While some-

‘of the questions could be res onded to with a brief comment, I'Would

like to ask»that you elaborate on_your responses whenever possiblc.
- - ".v": ;‘!u:. > . " bos

: -';.
C . . . Y

v - -

22, - Qmeétionnaire and interview‘data showed that the dpinions of TRADOC
officers were more pqsitive towards SADT at .the end of Task 3
(May, 1977) than. they were at the end of Task. 2 (December, l976)

To what do you aﬁtribute this shift in attitude?- ,
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2‘3. To ,yodr knowledge, in what ways will the' Task 3 madel be used by

. TRADOC?
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24, 1t was anticipated that in addition to the SADT models produced,’ the
~?f TRADOC organization would improve their dnalytic and planning capa-

bilities as a result of their participation in the project.

In you opinion, has this project had an impact on TRADOC's ability
wo solve large and/or complex problems? If so, how has TRADOC's
analysis and planning capabilities improved? If you do not think
the project has had an impact ‘ont these abilities within TRADOC, why
do you think this transfer of technical skills failed tb occur? '
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' 25. ' In what ways has TRADOC’bene‘f:tted from the SofTech praject?
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26,
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In what waye could the bof’rech project have been altered to better -
meet TRADOC 8 needs? ‘
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27. Do you have any other thoughfs or gommehts about SADT or the SofTech
project which you have not had an opportunity to express but believe
to be important to this evaluation?
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