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FDREWDRD 

Vblfl Kaisoruidun ooatsins mggesttd procAdu^dfl for prdp^rlng 
handbooks of ^ob ins&raotionsj and :'.« titled ,:A Suggested Guide" 
in order to enph&sis« tbet It doei riot reeccfinrlly reflect v-'t 
official vim» of the Air Force Pertcrtnel .-»hi Training Research 
Center cr pny other Air Force egenoy« 

Eecause the prcparaticn ox' jot instructions is marked by 
ccnliruinf; refinerarrts of prcco.iiiros, it is considered io eon- 

• Motion vith this report that fvrther TUFersrzh, dovcloprer.t aru 
testing are n-:edcd for rwny of the eugge&tiona v.t.ose BoundiKäs r.aj • 
not be E3lf-evident, 

Tr.e contractor v.'io prepared this decunjent haa conducted a 
munbor of ttudiai ccncerr.ed v;ith th2 forcccStinc and descriniian 
of job and training requireir.snts for Air Force poreonnei.    Kis 
experience in this work,  therefore, is reflected in the suggested 
procedures. 

It is believed that this report, though tentative in p.av/ o:* 
its practical inplicaticnS| contains sug^tionn which. If adopted, 
vould represent an improvemont over certain of the existir;» prictices 
in the develcp.-.ent of job instructions for Air Force persorxel. 
Further devalopnent and evaluation of principle? for c*?:>c^ivs cro- 
sentc-.tion of job instructions for !ri,iiritc!ri:.f.r,e pj.-3orji2l  h-jj been 
undertaken in conjunction v.lth Project Tt09, Maintenance snd 
Scr/iclng Trainr.g, and can be expected to Result In edejoe'. rpeci- 
ficity and refinexanta for certain of t>e prcoec'-uec. dobcribed in 
the present report. 
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CHAPTER I 

THE PURPOSES OF JOB INSTRUCTIONS 

Job Instructions can be the most Important single tool in making a job 
simple or difficult.    As such they are critical to training and to operational 
efficiency and deserve all the care and competence that can be brought to bear 
in their preparation.    The finished product will probably result only from 
considerable labor and planning, and at least some trial and error. 

An estimate of the value of well prepared instructions can be made by 
thinking of the thousands of times each page,  and perhaps each paragraph, 
will be consulted during training operations.    If a sentence,  or a page, causes 
confusion,  that confusion will be multiplied many times.    If an incompletely 
worked-out reference results in a five-minute delay in locating an item of in- 
formation, that five minutes must be multiplied by every occasion in which that 
information will be sought through that reference.    If the instruction contains 
some error or cmbiguity, that error in operations may be a liability multiplied 
by every user and occasion on which he uses it. 

Precisely because job instructions are such an important tool on the job, 
learning how to use them is a training requirement.   If they are unnrcoswarily 
difficult to use, they become a training liability.   As such they may tend to 
eliminate—screen out—trainees on a basis irrelevant to the job to be per- 
formed.    The ability to unravel complicated sentences and sets of synbols, or 
to infer what has to be done from "scientific-style" writing and content, 
ordinarily are not job requirements unless the handbook of instructions makes 
them so. 

It cannot be too strongly emphasized that the job of using or maintaining 
equipment does not demand the same information as is required for desipninr; 
that equipment. There are circumstances, as will be pointed out, where the 
"why" is nearly as important to get across as the "how to" kind of information. 
But these are very special circumntanccs, and even here the content must be 
examined for precisely that minimum information that will tend to guarantee 
successful job performance, 

A successful set of job instructions is prepared from the viewpoint of 
the needs and capabilities of the user, not those of the handbook writer and 
his engineering associates.    In many Cr-ses,  especially in mainterance and 
support positions,  the user will be of about average intelligence.    Among 
some groups of trainees there will be sizeable numbers of users who may be 
substantially be!ow average intelligence.    Not infrequently the users will 
have had little or no high school, instruction, and may have passed high 
school English courses only with groat difficulty.    The realitios of nu.n- 
povor availability dictate, however, that many of thone persons must be 

• 
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put on technical jobs.    By way of contr^t,  tho vriter oi' instructions generally 
will be considerably above the averac6 intelllcenco level of the user.    Thia 
means he must deliberately change his norr.»! vocabulary, style of writing, and the 
amount of information he is tempted to put into a sentence, paragraph, or ths 
book itself. 

Wtet Is a Job Instruction? 

I 
I 

A job instruction is a act of cymbols which cue the operator or mechanic 
to rttke r.orrtict and efficient responses in the. job situation.    A good job 
instruction statement contains three principal ptrit«    One part t«lls what 
action signal or condition should be perceived, noted, or othorwisc taken into ^ 
account.    It describes the essential stimulus for the action to be taken.    Th« 
second part of the instruction describes what should be done, the action to bo 
taken; in other words, it describes the  response, or the essential feature of 
the response.    The third part of the instruction tells hovr the user will know ' ] 
if the action he his taken is adequate or inadequate. 

I 

I 

An example or two will make this clear.   Consider the stat,er.<.-nt, "When , 
pointer X reads zero, press switch A all  the w^y down."   The first part of ' 
this statement describes the stimulus for action, the second part describes ^ 
the action.    In this case a physical action is taken.    Ordinarily I job in- 
struction is never complete unless it specifies some physical action, although 
it may Include a number of steps, such as a mental calculation, that should 
occur between the stimulus and the physical action.    Thus we mipht say,  "l.'hen t 
pointer X reads zero, note whether the pointer tends to oscillate,"    This { 
instruction is incomplete until it produces a physical action ■titcitnt such 
as, "If it oscillates, turn power switch OFF; if it does not oscillate, press * 
switch A." 

* • 

In most actions it is proper to look for an jniicrtion of response ade- . 
quacy; in other words, did the response produce the required result?   This 
is the third part of an instruction.    Thus tho instructicn becomes:    "When 
pointer X reads zero, press switch A all the wny down:   X should read 10," 
We have described here (a) a display condition,   (b) a control action, and 
(c) indication of response adequacy,    th* form of this description parallels 
the form of the activity.    This is    the ideal form of th«? job instruction if 
the user of the instruction can readily find and identify pointer X, a aero 
reading, switch A, and an X readir.j of 10, 

General Rules for Good Job Instruct Ions 

Later sections cf this Guide will discu:;s in detail th.- testing of job 
instructions to insure thtir crfcotivtaccs.   For the present let us establish 
some general criteria and guiding factors for good job in-.tiuctions. 

2 



3 
.1 

Oer.fjral rules 

1, Job instruotioii'; are gpeclfic lothn u;;rg^ of ihj irstruotions. 

The most important test of job Instructions becin:- whrn they are put Into 
the h^nds of the intended user in an on-the-job situation, Althouch it is 
importnnt ttwt he understand the v;ords and symbols as such, it is of key impor- 
tance that he be able to trans!nte the words into the required actions. The 
efficiency with which he can do this is a direct muasure of the usefulness of 
the Instructions. 

This means that before preparing job instructions we must have some esti- 
mate of the capabilities of the intended user. An experienced electronics 
engineer can bo given a circuit tichemtlc and told to align the sot. He may 
be able to perform the right actions without further details, A less broadly 
experienced mn might require fifty more detailed statements; and a novice 
might require several thousand still more detailed statements. This means that 
a set of job instructions may be excellent for an experienced electronics engi- 
neer, but quite useless for the novice. 

2• Job instructions are specific to a given task and position. 
• 

Instructions should be directed to a person charged with specific Job 
responsibilities on a given piece of equipment. It is not safe to consider 
general instructions about a class of equipments as adequate for working with 
• particular equipment. Thus the principles of tuning a radio apply to any 
radio, and an expert or engineer could adapt them to tuning a radio he had n^ver 
before seen. But it is unrealistic to count on having this kind of expert using 
the handbook on the job. 

Different echelons of maintenance will perform different tasks on the san-e 
equipment, although there will also be cases In which there is task overlap. 
These differences and similarities should be reflected in the contents of the 
handbooks prepared for the respective positions. In summary, job instructions 
should provide information specific to a given position as reflected in its 
performance on a given equipment. 

3, Job instructions tell what to do. when to do, and hovr to do it. 

The primary requirement of job instructions is to provide directions to the 
man on the job rather than an explanation of why he should do as instructed. 
This does not mean that trrining should be devoid of "principles of operation" 
or other explanations. It does mean that such informaticn generally should be 
presented elsewhere than in the "how to do it" manual that the man props open in 
front of him while operating or repairing the equipment. 

It is true that the conditions under which seme job operdtiona arc performed 
may be so complex that it is simpler (even from the operator or mechanic's stand- 
point) to present a set of principles rather than list all the alternative 



General rulea       *" 

conditions and responses. Trouble snootinc cc.T.plox cquipfi'.nL is tn exr^le. \ 
But even in those cases it is inportant to find end present only tha inferna- i 
tion essential to the mnn in decidlnß what to do, 

» 

A wamin» repeated in this Guide is that it ifi Important not only to tell | 
e nan vhat to do, but when to do'it.    This neans helping him tc reco^nir^ the 
conditions that indicate that the tesk or operation is to be performed, or must i 
not be performed, as the case may bo,              . I 

Job instructions need to be ccuiplete.    There obviously is no open-and-shut . 
criterion for completeness.    A ftw words my be ample for a skilled operator, 
whereas five pages of instruction miRht be incomplete for a novice.    Ideally, 
the instructions would be so complete that one who had never performed the job, 
or a job like it, could perform the operations from them after one demonstration. 
We would have to assume that he knew the nomenclnturc and locations of the dis- l 

plays, controls, and other things nmed in the instructions.    In a later chapter 
(paces h2-h6) we will discuss the yardstick of complctcnürs, and how to obtain 
and test it, , i 

\ 
i 

U•   Job instructions should repuire a minimum of interpretatio.i. 

If the trainee (or operator) must scratch his head and ar.k, ''What dee." this I 
statement mean that I am supposed to do?"    we hive failed to communicate instnic- 
tions to him.    We may have used the wrong words, or too few or too rnny of them, 
or organised them improperly.    We should try to reduce to n practical minimum \ 
his having to figure things out; on the othyr h-ind we aim at brevity,    Thcsf 
two objectives often demand compromises because they seci.i incompatible. 

$,   Job instructions should optimise eure of learnir.r. 

It is desirable for Instructions not only to be easy to follow, but easy tc 
memorize.   These two objectives are not always equivalent.   It may be easy to 
follow instructions because they arc detailed, but difficult to mf.norizc then 
because they are so long.    We should find ways of laying out inütructiorö that 
make them easy to follow, but also, because of organization and sor^- guide- 
posts, relatively easy to memorize, 

• 
Although many jobs do not require complete memorizatien of job in? >rucliors, 

some degree of memorization is ger.^rally r.ocossary for efficient, job perfonnnon. 
Frequently it is desirable, if not absolutely necessary, that the operator or 
ir.achanic memorize Instructions Implicit betv.'Cfn itcris In a check list,    A check 

It is for this reason thnt scms of the Iratructionr. in this Guide are in 
the fom of principles about whit to do rather th^n specific pivsciptio!,?. 

V 
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General rulea 

llfit is frequently a cunnry of hl^ii spots in a set of nore ctetgiled job instruo« 
tion;.;. This BUggetts that ve try to integfete tha prcpnratioTi of chock lista and 
job instructions, 

^•    Ihfo™9-^ on sb21l}^^L£ii,Ll.cL/ll1!• 

Informtinn should bo easy to find under'the conditions that are likely 
to arise in job psrforrance.    This means tint topics should b3 organlaed and 
indexed according to expected gruupinps of job activity, and the kinds of question:; 
that miy arise in job perfornnce.    In other vorda, the classification end orpani- 
zation of topics and information should be guided by the sequences expeclcd in 
^ob operations, and the contincencies that may arise in trying to perforw then. 

Effective use of key vjords,  synbols,  indexes, and topical digrams that 
anticipate user deimni v;ill holp ri'ike infonration easy to find.    This may soma- 
times require elliilmtion, as viell as the putting in, of reference symbols, or 
deviation from conventional textbook indexes. 

7.    There should be a mini mum of irrelevance or "noise." 

Engineers speak of a noisy signal as one that contains irrelevance that 
interferes with the respoine to the mpssa^e.    Any markings on the white pfipe 
of the job instruction that do not contribute to a message vdll tend to inter- 
fere with it.    This itetenent applies to drawings, schematics, sentences, words, 
symbols, indentations, type face, borders,  ;md pictures. 

Before interpreting this statement too literally, it should be remembered 
that a message consists not only of information content, but of organisation 
and context.    Organization may establish cr.phasiaj it my also simplify the grasp 
of ideas by setting them off from-each other in units for easy rer.cmb'ning.    Any 
means of providing such enphasis and simplification is a proper p^rrt of the 
message it?clf,    If the means used seems to call attention to itj<cif in its own 
right and out of the instructional context    (such as many cartoon?, for cx-raple), 
it becomes an irrelevance. 

8,    The job instruction book should be easy to handle. 

The over-all size, binding, and proportions should provide optir/il con- 
venience when the handbook is carried, held, and exnmin:d on the job.    The size 
of foldout pages should be compatible with limits of work space in which the 
foldout imy have to be used.    The constiuction of the book should be sturdy 
enough to withstand considerable uce in job citvntions, including exposure tf> 
grease and oil,  tearing action, o id so on,    hepiir of the book should be as 
simple as possible; provision ihcJld be made for restoration or substitution o 
pages, diagrams, and covers« 

«• 
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Swjtiary and Conclusions 

Job instruetlons are clearly an InporL-mt, if not the rio^t. ii^portan^ singla 
factor in tho Blmpllflcatlon of training cud in operational perfomanee of pro- 
cedural tasks.    It rr»y bs ofiid that what ^cb Instructions do not do by them- 
selves, ti'^iiiin=; muot aooompllsh by othnr means« 

Satisfying the eicht criteria vrill necessarily require coipronisR, for 
rr.'iny of th»; factors entering into an "ideal"  (as opposed to a "practical") set 
of job instructions tend to conflict with each other,   Comprordse it.ears 
Judgment must be used in weighing one factor against another.    The b^t.l.r. for 
this judgment consists nuinly in having a c^e.ir picturo of the specific capa- 
bilities of the users of the job instruct ions, knowing precisely vhat they arc 
to be instructed to do, anticipating thRir contingencleS| and givins thou inn true« 
tive infonüation as briefly as possible. 

; 

i 
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CHM'TER II 

IIJ1TIAL STEPS IN PHETARIMO JOB INSTRUCTIONS 

The dita for job instructions oonsist of th«; Information abouh v;hat thf> 
user of the instructions is ßoinc to have to do.    This irifornition Tn-<y not ba 
couched in the langtutg« intended for the instructions.    But tho operations to 
be'psrformed mur.t be knotm before tliey c-in be described in any form or style 

. of languac6» 

The source of this inf orirata on presurmbly will be the ergineers vho 
designed, developed, or tested the cqülpr vnt.    The information may b^ in orcl 
or written form, or consist of an actual scries of operations that the ercL~ 
neer is able to perform on cquipnünt,  but lias not described. 

Step 1       Dcsignand Test the Procedures to Be Described by Job Instmctlons 

The design of a work proceOuro may in itself help to simplify the 
preparation of the instructions for doin[: it.    The simpler the opera- 
tions, the more likely it will be simple to describe them cle.rrly.    The 
following considerations,  although not exhaustive, will have tearing: 

a, Environmental conditior..^.    Design the prcceriu'c in tho realistic 
work context.    Maintenance performed in an aircicift in zero weather is 
different from miintenance of the sare items of equipment in the mrmu- 
facturer's laboratoiy.    Take into account the limitations and eontlngenoiea 
to be found in the realistic environment, 

b, Oceratioml requirerents.    It is also essential that the pro- 
cedure actually result in what is to bo clair.ed for it in the job 
Instructions,    If a predicted or promised outcome occurs only in som.-i 
proportion of times, whit should be dene when tho procedure fails? 
Furthermore, careful study of the operational requirements of the pro- 
cedure may result in a reduction of steps.    An example would be arrang- 
ing a check procedure in on order that maximizes the useful infoirration 
obtained in each step;  or that proviries internal checks of correct 
operator perfom-ince, 

C,    Hurnn reouirerrnts.    The design of the procedure may also 
attempt deliberately to  tike account of human capabilities and lindta- 
tions.   This may be donj through work simplification, redaotlon of 
hazard, and counteracting tendencies to error.    Suggestions about design 
for operational and humap requireironls may be obtained freie naintenance 
and operational personnel vho have actually had first-hand experience 



(' 
Step 1 

vrith the tyj-.? of procedure ttid equlpmont undor stuJ/.    Engineering 
psychologists also may hive aofd'jted in providirg for hwn-m require- 
ments in procodun; design. 

2 
A detnilicl method i^ given in Miller, R, B,    A_ Si;.- crtrd Guld« 

to Prsitton-T.^sk Dcserintion. Lowry Air Force Base, Colo,: An~'-"'nt 
Systrma Personnel Heaearch Laboratory, Air Force rersonrel end Train- 
ing Research Center, April 19>6.    Technical nemoran Imj.   (Aör'IlL-TM-$6-6.) 

; Testing the procedures should be done under as realistic a iimila- 
ticn of field coniitions as possible.    These should include conditions    . 
expected to bo «» b>id for pcrfondne the procedure ns is likely to be 
demanded by Operation«},   Especially in mintmnce, it would bo desirable i 
to have the procedures t^ied out by persons other than the engineers who 
were closely Id'-nLlfi^d with development and enclnr:erinj test of the t 
equlrw'ni«    Ideally, examplen of personnel expected to be used on the job 
»J;<IU.I Ufc>i>K« HJ mi.ji.no lit n.r. «nil nid.iv,   T'lannhii!, t' ■". and expense 
at this time «ay »ave rani' Ister ruvlsiona ot' Teohnloal i'iilfi;! and hand- . 
book:-, of instructions. 

« At this point, we will presnnio thit procedurca are svailabl« and 
tested for o piven job.    The way in which they ar^ described here, how- 
ever, will not necessarily be that of tin instructi.on hindbock, ,  ' 

» 

Step 2        pnlenij no V.'lnt / cti vil.ier.. ^Ta&kr^and Dntif:s V/ill Be Per formed by the 
Person for VVhr.na Handbook of Job Instructlong 18_ Bein^ Prep ared 

Since instnictiori baiKibodca vrlll be organized around position duties i 
rather than equipments, it is necessary to know what tasks will be per- 
formed by a mn in Position A versus what viill bo doi.e by man in Position 
B,    (The term "position" has th'.j Air Force meaning of all the aetivitlesj 
tasks and duties perforr.ed by a mnn with a specific job tit/ie.    We will 
use the words "job" and "poiiiticn,; interch'tngeably,)    Simply list by 
name the tasks and procedures to be performed on equipment X by Position 
A, so that they can be uniribiguous''y identified.    Then do the same for 
what Position B is intended to do on equipment X,    Thia will tell U3 in 
general terms what will be the contents of Handbook A ani Handbook h 
for equipment X, 

This step pny be eliminated automatically if it is prorur:?d thnt 
only a single set of position requirements will include all the pro- 
cedures and activities under study. 

Step 3        Thoroughly Describe the _Preyduros to P' Perfon.-ed 

This \;ill be a preliminary doccript.ion aired at thoroughness,    Thia 
description should include the following material: 

6 



. . 

1 
1 
] 

j 

J 

.] 

1 
j 

"J 
J 

Step 3 

a. Th-j operational purpone for j;erfoririin^ the proooduro« 

b. How the operator j i.e., poaltlon inoumbenti will know v/licn tho 
procedure is to bo performed, and under what olroumatancaai and In what 
eondltlona to avoid performing the prcceuure,    Thiy statement my in- 
elnde.the tin« eequenee relating this to other procedure to be por- 
formed by the oninc opera tor, 

c. Activity elr.r.onts or r.teps to to performedi    Each clcrr.ont 
should linvc its temporal relation to other elcmsnte indioatedj such 
es om being done after annilirr,  or at the s.ine tine cc nnothor,  or 
as bsinj conUn^ent on the outcor.« rf some ether step. 

Each activity element should Include the follovdnj; information; 

1) Its temporal relation to other activity elements,  such as 
preceding,  follovdng, being concurrent,  or contingent. 

2) The control and/or tool to be irnnipulated in that particular • 
element or step. 

3) The specific activity to be performed, 

U)    The indication that the activity has or has not been suecoss- 
ful; in other wordr, the Indication of response adrquncy, 

5>)    Remarks,  such as qualifying conditions, precautions,  hazards, 

6)    Tricks of the trade.    These may be sugs;estions,  and less formal 
than the statement of a position    element.    Examples would be 
how to weave a particular set of wires together to facilitate 
soldering;  or how to make an especially difficult access in 
starting a nut oh a bolt.    In general,  an attempt snould be 
made to incorporat»1' these tricks of the trade as formal elements, 
but this may be done later in actually preparing the instruc- 
tiors,    A  trick of the trade that has general applicability to 
a variety of elements in a number of tasks in a position might 
better be put in a special section of the handbook devoted to 
such items, but referenced where applicable. 

It should again be noted that the above descriptions are the raw- 
information from which the final instructions will be prepared.    They 
should Include engineering diagrams, photographs and other pictorial 
material.    They should also include a complete norqpelature of the 
indicators, controls, tools, test equipment,  signals, functions and 
other terminology developed by the engineers in design, and for 
anticipating mainf-enanee and operation of the equipment. 
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Step 1"       Describe Information Required by the Uswr for Meeting Decltilonjfaldng 
Requirements " 

! 
A docitinn-r.ikin^ rcquireirent occurs when the operator or mechanlo 

h-'u to respond to cor.plex condltlona for vhich it is jr.pr-ctlcablc to 
write out a specific rcr;pon^c for tech ecmtln^ency«    Thla means the 
operator hss to vac judginent or nake sorr.e iurcrei.c3s in arriving at tho 
pro{)';r aotlon«    Trou1»!" oIiootiriL: of complex electronlo equipment 3s an 
cxapploj Ideniifjriiig and ooplng with Complex emergency conditions In 
another; tho pattern of fuel ccnsumplion frrn various triikü under differ- 
ent distributiona cf eargo l^nd jn n transport aircraft is Füll anothor« 

In outlinr:,  the procedure is an follov;s: 

I 

i 
( 

a. Detcnnino the generml job circumstancos v.i^nro interpretations J^ 
and inferences p.ust be Fiad-», problems solved^ plans or strategics 
foiTiUlatcd, or v/hen search must be conducted.    These ar»; circumstances 
where Standing Operating rrocedures do not cover the specific individual ' 
control novenenta to be mnde to each individual signal  or individual 
pattern of cJEn^ls, 

b. For each sach typs of sltu.-ition, list tho variables in th-; 
conditions that should be taken into account by the operator in deciding 
what response to make, i 

c. As a corollary to b,, list the varipus controls and coritrol f 
manipulation:, (or maneuvers) that the operator should r^ke, singly or j 
in coTibinntion, to representstive patterns of conditions. 

d,    Deter.nine the nini^un infea'mation the operator iiiust ha*,c in 
order to mike the proper Inference fron any cc";bir-ition of varisWcs in 
a situation, and frow this inference, chooce the proper respor^o to make« 

A Note on Tracking Tasks 

A tracking task is one in vhich a moru or less continuously varyinf; signal ' 
is matched v;ith more or less continuous control action.    Verbal  instructions aler» 
are insufficient to produce good tracking performnnce:    skill is the result of 
actual practice.    For this rcsson hindboohs of ir.riruction ar^ of United irpor- .   t 
tancc in these tasks, fnd little attention will 1 ? given to this tcpic. 

Tracking tacks arc, however, usually carried out in conbinaticn with plans, : 
strategies, and the choice of maneuvers.    These present traj'ning probler.a 
requiring handbooks of training instructions,    Bui. since ;.j are rut, directly  • r 
concerned h.^re with training as such, VJ will ignoi'e  Ihet.e rattt-ro, ton, even 
while recognizing the need for supplying data to tralnirg. 

I 
r • 

I 
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The essential rw dat?. in preparinc job instructions are the eereful 
descriptions of the duties, tisks end eleir'Tits of the position for which tha 
instrvctionr. are to be prepired.    These d;'lg will consist of work procedures, 
operatlonjilly tested In so far as is possible and will ineludo the step-ly- 
stop elements th^it r-nke up th^sc procedures.    We chould also hive the Inform- 
tion essential for the operator (or neehanio) to solve problems and otherwise 
cope with job sitm.tions too conplex to be reduced to step-by-step SO}',    It 
will be enpecially helpful to sntieipate the kinds of errors likely to be made. 
These data must be supplied by the manufscturer of the equipi..ent and from 
acencies having; previous experience with siridlar equipment.    In some cases, tho 
raw data may have to be modified by work Methods specialists into sufficient 
work procedures. 

We should also have estimates of tho limitations in vocabulaiy, en.-' of 
ability to translate words into action on the part of selectees for training 
and operations. 

] 11 
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CHAPIEB III 

pnOCKWIiffi-". AWD FOPJLVm FOR JOH IIirvrRUaiTCI.T 

The nin.Jor factors which render Job instructions ineffbetive and dlfflrult 
to xxnd are cpeoific and readily Identified.    On"? of the most obvious ir, the 
use of a cpeclallzed end complex lansuago.    Other corrjr.on liabilities are the 
inclusion of Irrelevant infon/.ition, the failure to specify vhit to do in con- 
tinjrenciec, crowdirrT. too much information into an action unit, and finally, 
the uue of a complex referencing system.    Thin chapter ir; directed toward posi- 
tive recotnuendatiom which will reduce those llabilltlea. 

tcGcriblng Standard Routine Procedures 

Coqtent of Job Inotruetionn 

The following topico enumerate the kirdr. of information necccr-ary for pcr- 
fomin3 a routine task. Means are DUßc-oted for presenting that Inforinatlon in 
a sot of Job instructions. 

Conditions indicatin:;, that the task is tu ho po   f-^irred.    Cotidiuton:, rhculJ 
be descfii od in a way rcaaily identifiable by the operutor^ in hie work envJrcn- 
ment.    If the tack is to bo performed as one in a regular sorxt..  of other taokj, 
Borr.o of the following items are not applicable. 

1. Describe the work or operational context.    What other activities by the 
operator precede,  follow,  or arc concurrent with the tauk? 

2. Describe the special indications or signals which Indicate nrcJ for 
performing the tack.    Include where pertinent. Indications that Cösn the trek 
should not be performed. 

Unless otherwise epecified,    Operator" reans a person who is either 
operating or ralutaining equipment, or perfcmJrg r.upj ovtirj operations.    He 
is whoever will be using the  job inctractions either in c;  rations or train- 
ing. 

13 



Ettmcinr'l routine proetduns 

Pcrsonnol rcqulrol.    fpccify by title uA n.nnter of »^^r^Lfr- 

proper Eyiabol| thus: f 

Step 30.    (Gl)    Set rURSUn^ETFAICIIT WHB twitch to PUHSUW i 
11      (Gl)    Fever, P RUH-P.UN switch 
1?!   (02)   Cut CAi,-rior:i evltdi to ROHM 

< 

Eaulpmont requtred.    Bpeclfy apy cqulpmont nocemmry for porfonaluß tha 
tork     tncluäo tdoironii tent equipment, and dealfinate ther.c unoqulvocnlly. 
*,.  r4- r.„.„,,ii t.<^^ r.f ♦,..,!.. n- IrKti-uwent« wiy cerve pqunlly well| 
biwcifi' tl»o aHci'Uuuivuj.    li» iu uupucialiy ii.^iniitua Vu IM MiW^itnt«  la il«»- 
ccrii'inj BUpportine equlpnent for a tuak such aj fH^ht-lin« Maintenance that 
muat be perfonaed away from a cource of sujiply.    It taken an lon^ to return t 

to a chop for a clip lead as for a nilliannjeter. 

v.-..,...;..... ■l.>^-iK..iiuiv\, 1.4-. r.tjii-tlnc the tar!'..    Sjvclfv the features for 
vhich •.-   t-iVfiAt'-T euyi'-ta te atcn or prepared, ai' H^MIJ ^.•V'.VC.'.J. v^oii f»»-» 
fore sLartin-j the task so as to avoid hazard to personnel or »quipeieDt. 

< 

^T£i^ature_mid Jx^cj^^ In order tliat f 
the 0])orator {■e ab.le~tn folJow instruct.ionG he roist be ablc'to Identify wliat 
the terns and symbols represent in the work cnvlronirent.    In most ca&er. it. Is 
presiu.-d he has learned during trainlry what the symbols nienn.    But recall Is r 
often faulty.    A glossary of terms,  Indexed for eayy locatirg, may thr.rcfox-e 
be desirable somcwheie in the handbook.    Dlacrfiins and retouch».d photographs * 
are especially helpful, but space consuninc.    If space peraUs,  the closer the 
diacram to the relevant item in the text the better, even at the cacrlfico of 
conventional symmetry in page layout. 

Setup at st«irt of task.    Specify all display or Indicator conditions, end 
control positions  that should be present before the operator starts performing 
the t^nk.    These are Items he should inspect before he does anything el';e in 
performing the task. 

• 

!lcjri5_^^_^nlj£..e£SlLJ5ll.el£:ii!l!}l'    A Job elS'T.ent Is often referred to 
as a step.    It  is  the unit of   What to do" in a set of Instructions.    The es- 
sential Items of information In describing a Job element are:    a description 
of the action performed on or with the control object; and a description of 
the indication which tells the individual whether his action 1c appropi-iate 
(correct or incorrect) and which therefore signals the next action'to bo taken. 
Additional remarks Lay Include warnirjt;, precautions, error tendencies, refer- 
ence information,  contingencies, and co forth.    An exrur.ple of ?. Job el-cent Ir,; 

111 
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Stendord ruut-ino procedures 

"Adjust R^03 unti]  c .1:1 LiflSAioua fl(;ui-o  in oKsorved on tliO Vr.fA-?h."    Here, • 
"R^OS" is tt»« conjLrol;  "adjuet" in tha actlonj and "urtti] a 1:1 Lissajoui 
figure it, observl-d on the UoIl-PV is lhc~ in licdio;; of reBponse adequacy. 

The folloviag discur.;jJon takes up in turn reeooanendationfl that deal with 
■tatenenta about controlr;, actions, indications of response adequacy, and re- 
marks . 

1, Control.    The term ehould feimit absolute id:-nt1ficaiion by thr; oper- 
ator of the object referred to.    If it Is likely to t<> confurx'd vith •ooe oiher 
control, or the naire for anothrr control, a supplenentary statensnt, diagnuB, 
or qualification should be provided either in the statr-n.^nt about the control, 
or as a gagark.    On the other hand,  if the elcBoent ynrAts any one of several 
controls (tools or instruments) to be equivalent alternatives, this should be 
o^plicitly c.'?ntioned. 

2. ActivJ ty.    HuiL?.n activities can be broadly grouped into p'-rceiving, • 
recalling Interpreting and inferringi and perfomlnQ annual operations. 
Within these broad categories sore specific activities can be identified so 
as to reduce ambiguity in description. 

a. Ferceiving.    The two tenrs most widely used are "note" and "check." 
"Note" tells the operator to "look at end take notice of" sotr.e indicotcr or 
signal.    The tern "check" irplics "look at it to sec if it is all right."    Both 
trirms arc useful,  but an ntter.pt should br- ir?ide to find precise qualifiers. 
Thus "check wiring" might be qualified cr  "check wiring for insulation breaks 
and loose terminals," or "check wiring for friction with roving parts," or 
"check wiring for slack of irore than six inches."    One could eske ir.-ny adli- 
tional kindc of checks of wiring.    Mlnlcun specifics  for which the operator 
is responsible in "noting" or "checking" should be given, unless  the context 
of instructions clearly implies these specifics. 

If the terms  "check" or ,;note" are u^ed,  the instructions should make 
clear what the operator should do, ard with what priority if the ehe-     reveals 
that something is  faulty. 

If the operator murt Bake a ju^.'ent on the basis of something he per- 
ceives,  that Judgment is the result vf the coirr.arircn,  actual  or ir.nlIcit, 
between soirething observed and some standard.    Thuij,  how badly must a given 
wire be fra^.-d before it is to be substituted or mended?    A Job element may 
read:     "liote that resolver dials follow s;,-.oothly."    But in order for the oper- 
ator to make a decision as to what  is  "smoothly enough," he majt refer c'ther 
to sore remembered, or described, or presented standard.    Of course the i.;- 
struction writer has the problem of co; premising space limitation with cora- 
pletenesc.    If he chooses to be brief at the cor,t of being explicit, he ray 
still provide safeguards.     In sone ceparatf? stat.cn.nt he can stipulate the 
precise list of Judgments and standards that the user of the instruction;, 
must already have  in order to interpret the words and put then intr. action. 

b. Recalling.    In Eo.Ta cases the proper perfomancc of a Job element 
requires i     t t'.e operator recall 'infoj  ation he obtained fror, previous  step.-. 
He may have to recall the  rettirg of switches, or sc . 1 t'ipernry arrani   r at 
of electrical connections for making a test."   Or he may have to reel]  the 
differences between one model ninoU r ar;\ another lr» performing ti".  step. 

15 



Sir" "iard routine; procedures 

Teni;'  that descritc activities should be used consistently.    TV'e same kind 
of ectivity shou.ld be lynlboliBed bv the Pace verb; and the same verb ehould 
alwaya denote the sarr.e kind of activity.    This c  y mean rcpetitiveness, and some 
lost; in r.tylir.tic defence.    But the operator's er.so in tranülatitiß the Kyr-bolG 
into action is of overriding ir^ortance.    VJhere ambiguity iß at all pmbable, 
despite care  in the choice of a verb,  qualify the term.    A lonevhAt le^s de- 
sirable alternative is to provide in the hiiidbook a special glossary of tezma, 

16 

: 

Kccall is Eor.otiL'.-a um^eliablf.    Thftre^brtj an atteLipt should be cadt; to 
design the procedure and prepare Instruction? in such a vay as to derr^.nd u ninl- | 
mur. of recall,  or at least to provide the operator with reminders.    The operator 
is ecpcclnlly likely to forget qualifying condition.; if he tecoir..'s preoccupied •• 
vith a difficult or abrorbing probleu of the ir.ür;nt.    If he hac to B;ake a srrrle^ 
of perceptions and responses in ripid successlcn, particularly if they domand 
precise timing and coordination, he ray becorre forgetful.     If he has to iraks 
corputationti, or othorwiro carry a f;ood deal cf new information in his head at \ 
the time, he will bf» prone to forget factors or items of Infonratlon not imnsdl- » 
ately in his field of attention. 

In nrany cases,  job instinactlons attempt to anticipate recall failures by 
Inserting a "Warning," p. "Ilote--," or a  "Remark."    Tliese way be especially im- 
portant where one or several elements are likely to preoccupy the operator, 
and to narrow his ranee of attention and recall. 

In ecaBC »ituations, such ar. in diagnosis of a malfunction, the operator 
*..-\v iv «vnln^tl »-f .-, wl^x-mit pri-.viplr of «pera^lon.    The in.«tructions con do J 

' this by Beans of a c.xuvl iviVivr.^v r.j eca? IvoX ^r, vri:--ip-li^ ,";• "'..'■.cvy" ft •! 
opei-ation. 

c. Interuretina and jnferrinr,.    This topic is given cps-.al treatment 
in the next section (page 22) dealing with instructions about nonroutine tas^s» 

d. PerfoniiTi,7 manual operations.    A large number of action verbs can 
be listed,  ranging fron such vague word:' as "operate," or "move," to such spe- ' 
cific terms as ."twist clockwise,"  "pull," "push up," "press," "connect," 
"insert."    The advantages of maximum specificity ai'e: 

1) Specificity of action description provides infonrational re- 
di'ndancy to the operator.    By saying,   "'iVist BCMH-ÜAV switch »•. 
CC to •BOI-E'," rather than "Move BCf-D-KAV switeh to •BCMB'," 
we reduce his likelihood of atteuipting to manipiulate a press- 

. pull switch.     It is true that the BCMB-RAV switch probably is 
labelled,  and the only way to move it to "BOMB" position is by 
twisting it CC.    But repeating the  "environmental  information" *• 
in the instruction will tend to reduce error probability at 
least by some small amount. 

2) Specificity tends to "pre-set" the proper response, thus re- 
ducing the operator's reqnlren.ent to think it out. The oper- .. 
ator's thinking it out takes time, effort, nnc' ic subject to 
error, besides distracting him fron perhaps more ioportant 
■atters. If he is thinking out an interpretation of job in- 
structions, he cannot very successfully be thinking about or 
renembering operational data.                                                                                  l 
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StcnJTd routlnr procedures 

including ectlvity vorbs.    Exair.plcs providocl rhoulcl apply to the specific equip« 
ircrt end handbock.    Minin.uin ure of a glOMary rhould je äcr"»-.ded bocaurc of the 

3 look up things. lose of time leGUltinc from having to 

An exar.ple of vord difficulty OOBSI frc-.-n thr; failure to find a Bingle verb 
that precisely descrilos the response to KaVe in oxoratirß a to^^le switch.    It 
may be "preoted/' "doprer.ccd/1 or "pur-hed/" but norj of there vordn is exactly 
accurate.     "Throw" lo n po&sibility, but perhaps could better be ur.cd fox- de- 
scribing action with a knife switch.    The word "ctrjp" nicht bi selected ao the 
best cempronipe;  it could be specially defined, and uced to refi-r only to oper- 
ation of toccle switches. 

3.    Indication of response adecmacy.    When a control is selected and ac- 
tivity perforn>fd on it or with it,  the operator should iook for sore signal 
indicating a successful outcow of his roöponso.    Ifnen a light switch  ip turr.'-'d 
to "ON," the indication of response atV-quacy is the lacp lighting ujj.     'ibis re- 
sult indicates adequacy of response of both the operator and tlic equipment in 
getting the lamp lit.    In some eases, bowevar,  only an "injuocliate" signal of 
the operator's correctnoss of response may be available.    This would be the 
case in "Tighten end nuts with hr.nd wrench until face pi ate is seated  in f rnre. ** 

, The preceding examples are qualitative indlcation.s of resjonse adequacy. 
An attempt should always be made to include quantitative valuer, and tolernnce 
limits of acceptable adequacy.    For exc'naple,   "Tu. i   ÜAIM COi TROL kn^b until 
voltmeter reads UO - ? volts."    In cases where elicmient must be made with 
least discriminable error,  it is appropriate to state "exact coincidence.n 

Hhere the operator should scan more than one  indicator and indication for re- 
sponse adequacy, mention all of them. 

k.    Remarks.    This may bccoRC a catch-all ce.trgcry, hence should be used 
sparingly.    ""Kemarks" should not includo inforr-, iticn properly pat in the text 
In the form of Controls, Activity,  and Indication of Response Adequacy,  unless 
it is grossly impractical to put it there. 

It ic essential, hovever, to specify what the operator should do if con- 
tingencies develop. The omission of such statements is perhaps the siiytle 
worst liability in a set of instructions. It permits the operator to oooe to 
a dead end in trying to perform a procedure. The description of what to do, 
or a reference to in*tructions located eleevhere in Vne handbook may be made. 
In any event, the handbook should spell out what to do if an inlication fells 
outside tolerance limits, after the operator haq followed inL.tructionr.. This 
spelling-out (or reference to such a sjelling-out) should be an integral pirt 
of the instructions. 

r 
An alternative to a glossary may be printing definitions of cor.'.on 

terms on training flysheets that can be removed by the operator after- train- 
ing in the use of the handbook. 
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Btendard routine proccdurca 

Pemarks vay also Include px-ecautionary actiono, vamlngs and, vhcre cj^pro- 
prlate, the reason either for performing the job eleinent or for obcerving the 
precaution.    A rcanon or r^tlorate UMiuJly bervea to motivate the o^cifitcr to 
do as he is told by the instruction! although Boicetimea it may alert hlrti to « 
Ratters too complex to specify in the Inctruetlons.    VRiere It Jr, expected th^.l 
the ope: ator Is especially prone to error, or to disrecord instructions, a 
reason for performing the Job elecent ray bo given.    But becaucc rep-oons in 
thomselvet are not instructive, they should fce vued spnrlnjly and be reptrictf.vl 
to a few voids.    In some Instances it ray be appropriate to provide a reference t 
to sources of tore complete information. 

(Sec Fic'ire 1 on the folloving pa^e) 

; 

i It ir. impcrtant to fo^vir. attention on vamlogs and cautions through diange 
in- typography, spuclnc, border, or location. But if tho difference freu the 
body of the text is too treat, the raterial may be skipped over because it is       , 
not perceived an a pnrt of the text. j 

Fonrat for Job Elementa ( 
.'. 

A star/lardl7.e'l vay of organizing and presont-int: Job elecents in desirable. 
This will reduce difficulty in interpretation, siiuplify recall and make it f 
easier for the ur.cr to find OIK! keep his place. It is best to begin each Job ■ 
clemnt on a neu line, Fach element should be numbered or otherwise coded. 

r 
In soins excellent exinples of Job instructions the action verb ctartn the 

sentence, thun; ' 

6. Turn the selector switch to "OFr"" [ 
7- DiECounoct charter cables 1, 
8. Turn selector switch to "OPERATION." 

f . 
Another useful but ler.s widely followed rocorjrondation is that based on the 
normal sequence in performi.n3 action, rather than on normal syntax in writing 
about action. In perforaira action, the operator normally (a) locates and f 

identifies the control, (b) activates the control, (c) notcc indication of 
response adequacy. The sample format in Ficure 1 shows this order. ' 

• 
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Format fc-r Job elements 

Amount of Information to bo put in a Job element. A job element ic an 
action unit. As derjcrj.bccl above^ it consists of locating and iclcntifyins a 
control object, activating the control., and noting the outccr,'' of that acti- 
vation in terms of qualitative and quantitative standards. Punning more than 
one Job element tucether in compound centences is usually undesirable. It de- 
mandr. that the operator carry too nuch Information in his head between reading 
the instruction and putting It into action. Ibis moans risking confusion dur- 
ing reading, during recall, and in execution of the Instruction. Job elements 
should be treeted as action units, and set off from each other- in the form of 
■entences or spacing. Smoothness of style Is far less Important than gaining 
inji^diate comprehension and easy recall. 

^ For details on the format and the test ree Eamford, H. E., & Brlnda, John, 

I 

Whereac this format may take an hour or two of initial "getting used to" by 
the u.-:or who first ccmes In contact with it, this way of prercnting instructloiiS    t 
has been found workable by complete novices to a new piece of equipment.' Few 
errors were made even on the firot practice trial. Jt reportedly was easy to       r 
find one1« place in the Instructions. The principal disadvantage is the amount 
of rpace that is required on the page. Compromises r.ay be made by the elimina- 
tion of vertical columns« . 

It should always bo emphasized, however, that no one format will be Ideal      • 
for all purposes and for every kind of Job element. A format should be a guide 
rather than a tyrant to the writer of Instructions. Whoro slrapllelty demands 
violation of a format, the modification should be made evident to the reader so     ;,, 
that he is not mi.'.lcd Into looking for something that ir, not there. Occasionally 
some column headings may be inappropriate, or ray call for runovers in space.  In   f 
such cases, the format may be interrupted by suitable breaks and spacingh. 

Pnphaslzing specitil information. A warning or precaution specific to a 
Job element or a group of Joi) elements should be integi-ated in the format, 
although It may be desirable to print it in a distinctive color or type face. 
But putting a border line around it cay risk the u'ier treating it as a paren-       r- 
thetical statement, and skipping it In order to maintain hib continuity in the 
text.  If a border box is placed around a warning, the word WABIIING should bo 
printed in bold t^pe. Substitute words may be PKECAUTIGN or DANGER, depending 
on the meaning. 

i 

I 
1 
i 
I 

Illu.-itraUonr. for jcb_ elements. The user of instructions often has diffi-     r " 
culty in identifying and"locating the objects mentioned in the Job element.        [ . 
This Is especially true for cortparativa beginners on a Job, or for those who 
perform the Job infrequently. It may also be a source of error to a person        , 
who performs similar operations on items of equipment on which the controls 

L 
Preliminary trycut of a format for maintenance Job Instructions.    Lowry Air Force 
fease,  Colo.:    Arkarcent  S^st^ms Personnel Research Labc)ratory7"Air Force Personnel        ' 
and Training Research Center, Karch 1955•    -('Ibis  is an urpubli.shcd draft in the 
form of a laboratory Note.) r 

1 
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Format for job elements 

er.d indicators arc in different locations.    Sjac-.' ray to provided In tV; loxt 
"»* for diacmns that \nll provide the essential cue for loc-itlnn; the controls ar/l/ 

or indicators mentioned in the job element,    by providinc F pictuie UJ voll as 
vordr  about whet to do, the reader cen.icorc readily reinembor the job instrue* 
tion from the Eomcnt of readins it to the ruorcent ho puts it into action. 

■3 . The fo'HowJnj recommendations should t',-; considered in using illustrative 
aiaterial for no^cnclaLuro end locations. 

■ ■•» • 

1.    Present only critical euer..    It is unnecessary end undcairab.To to 
' represent the entire cockpit to rln;.? the location of en indicator in a ruedlly 

■»* diGcriminated subpanel.    Show th:   criticcl sector ard the critical items vithlü 
the sector.     If it  is thought necessary, h smll scale diacrjin of the entire 
area ray be shoun with on Inset of tho critical sector to indicate  its relative 
location. 

2. Line drawings sonotires may be better than photographs but each bar; 
^advantages or.d Ihoy ray be used effectively in combination. 

3. V/hore possible, avoid breaking into the continuity of the instructions 
with illustrative material that is only suppleirentary.    This is not always prac- 
ticable, especially in the light of the next recomirendation. 

!k.    Put the illustration cloce to the staten-jnt it illustrates.    Itevlrg 
to turn pr'^os introduces not only delay, and havin;; to rofind one's place, but 
also po:.os short-torm ir.cn.ory prob lens to the user. 

I 5»    Limit the number of ilorr, of reference irformation per diagram.    A 
single illustration shoving the appearance and location of items should gener- 
ally have no t-ore  than four or five sin^V-d out for attention. 

Experimental atterapts aie curx'ently being n^de to develop ways of com- 
bining diagram and text material in job instructions.    In ore such experiment 
a line diTgrcri supplrr.;rits each  statement of what the control setting should 
be and what the consequence should loo": like on a gi"«'01'1 indicator.    J'or each 
step there is also a reference on what to do if the Indication ir. not what it 
should be.    Ihis treattr.ent consumes a larce amount of space, but it provides 
instruction that is undeniably e?sy to understand end to rerenter at least 
for brief periods of time.    Tryout results are not availahle to shew the 
superiority of sample presentations of this kind, but research if. underway 
to obtain such data.    Tbsse developments emphasize the need to keep an in- 
quiring attitude towards improveTents in the arc of cc.v.'unication. 

I 21 
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DescriMns Problem-Solvlns and CeelBlon-tfakln^ Procedures 

Method end Prlnctpleo r
t 

Decision iraklng is required when a person Ir.cks a rulo.  that tells him 
BperüficalJy uhat to do in a civen set of circumst'mces. Usually the circus-      f 

In r.any cases this kir.i oJCJob instruction will be used uoro for trainin; 
purposes than in on-the-Joh activity. But the trainir-j conditions iray occur 
in a Job context: they ray require frequent refresher study, as of aircraft 
emergency procedures by experienced pilots. Furthermore, the operator cny 
actually have to turn to e handbook of instructions for guidance durins a 
crisis. In such a case, it Is essential that ocly critical InforoAtion be 
provided, and In a form loadily usable. 

: 

P 

i •tancea conaiot of o na'nbcr of different variables or conditions to which a 
unified response must be made by the operator. In other cases, the operator 
r^y have to dike a number of tentative responses iu order to gei  additional 
information for chorine the correct rosponr.e altox*nativc. Diagnosis and re- 
sponse In emrgency conditions and trouble shooting are cxemples; the KOICC-       ' 
tion of a tool or of the proper course in en air-to-air interception are 
others. | 

i 

It is, of course, theoretically possible to prepare a rule for every 
potential contingency. Ihis mi^ht easily becorr.e an eneyclopedic, highly in-       r 
practical assemblage of ruler, and therefore in many cases principles and 
strategies Eovernirg a variety of related situations may be fomulated. This      • 
is frequently true of electronic trouble shooting, and sometimes In coplnc 
with emergencies. The question then arises as to what inforratlcri to provide, 
or rather, what inforr.vition it is essential to provide. * 

The general intent should be to reduce even the r.ost complex problem- 
solving situations to a standard procedure in so far as practicable. This { 
end can usually be best attained by taking the role of the operator in being 
confronted with the problem. This moans developing statements loading froa 
effects of causal factors to the proper responses for the operator to make. 
An example of this reduction of a mult 1 variable situation to a set of stand- 
ard procedures would be as fellows: A 2-k'{ pilot is confronted by a pair of 
fuel boost pump lights indicating either a possible fuel lino leak or a 
double boost puinp failure. His response to this ralfunction must be deter-        i 
mined from the collation of infonration presented under many po-sible flight 
conditions, and on a variety of indicators, sore of which aic fuel selector 
settings, affected engine Indications at the time 01 detection, and system 
reactions to diagnostic control activations. Standing Operating Procedures 
for the above situation are listed in part in Figure 2. (For additional 
examples see pages 27,  29, and 30.) 

i 
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The ns'i-v of iho following Job instructions should bo 
eompletely Tf^xili^r vith equiprr.sn* nomenclature and 
locationi as w^ll as lh-j standardise1! abbreviations 
such as TKE| KE and TE for fual selector settings. 

Initial Indication—DöuFTö 'boost puirip lifhta ~uoi'J' 

.1 

-.1 

lTidJ_o-'tio.>2 

1,   All fuel selectors IKS 

c,    WS engine lights ,,0rr," 
(Boost pu.p failure) 

b.    Itt2 enjit.? lights "ON" 
(Liu- len'c) 

2,   Affecte-i enginn fuel selector 
on TK, engirt RPM above 60,^ 

3.    Affected cr.jjir.'? fuel  sciectoi 
on TE, engine R?I1 below 60.? 

Etc, 

Jteflponsfs 

1,1    No inunediate response nccrc.ö:'ry 
,2   V/hen fJigLl conditions ponr-.H: 

a. ME afff.clod enjiuo 
b. TE all but one other engins 
c. Check lights on TI-'K engine 

i,l TJ'C opposite cue-1'i3 to oni 
affected 

,2 TE aR other good engines 

b.l TK affcct'.d engins 
,2 Retard throttle to cutoff 
,3 Pull affected en3ine fire 

shutoff switch 
,h  Reset fire shutoff switch 

within 1$ ninutcs 

2.3 KS affected engine 
,2 T;-IK opposite engiije 
.3 In original TMS engine 

3,1 Retord affected enslne throttle 
to cutoff 

Etc. 

Figure 2,   Decision-Making Fomati Sa:rple A:    B-ii7 fuol Enurgensy 

} 

Not?:    For use in actual operation this exair.ple would bo expnnd'.-d 
so as also to specify the varic'U"; indications and responses used 
by the pilot to chock circuit brc"l:er conditions for boost pur-p 
power,  fuel  quantities for pump rcrtirts «nd air start procedures 
for shut do.ra engines,    3n using this list th^ pilot finds th-j 
condition:; displayed by his indicators in the Indications colu.'.in, 
and perfor»ra ir th.-: ordei'given tho resorns^fl opposite each in- 
dication.   Whsn a rerpor^e leads to furth«r sltenntivc inJicaticns. 
the pilot again refers to tho Ir.dicatioas colurji,    Ke then p^rfo/vs, 
in order, tha additional responses for tho appropriate altei'iitivj 
indication. 
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Method en'l prlnclplac 

Those fantliar with IBM analyalt. of d'iln by tolectivo eortltis vJ.ll rccojii; 
its similarity to the Rcheire for decision taV.Ing proposed h:ro.    Tbc fo3.lo.:J;^ 
paragraphs discuss tho step? in detail. 

St';;pr. in Preparing Job_ Instructions r 
"   . 

for Dfcclsloo-Makin^ Sltuationa 
i 

Step 1  Identify the Objective! in Solving the Problem » 

Ihls usually consists of naming the problem situation for identlfJ.ca- 
tion purposes. For oxample: trouble shooting the cosqnxter in equipment    ; 
X/' "Handling fuol leak emergencies in circiaft X," "Femovlng a fujcil coll 
freu heater unit X." end so forth. r 

> 

Step 2   Spjct.fy the Indication.; of „Trouble 

This information is usually some »yt^ptom or condition observable to     * 
th'? operator that should indicate to him the presence c^ anticipation of 
a probleia situation. It ray be one or more specific or relatively vagus 
reports of naifunction to a mechanic, or a too rapid rate of change in an 
indicatorj or a weather condition. 

It is essential that the problem indicator be one observable by thc- 
operator in the course of his performing a noxnal duty. The condition 
should not be described in terms of the cause of the symptom. 

I ■ 

i 

ß^P 3       Speeify Critical Variahl^n in the Lecision 

The solution of cany problem reciUiie.5 the operator to respond to 
patterns of cues.    V<hat arc  the variables that are present, in Wiese 
patterns?    Thus, the maneuvers for an cüiircency landing with defective 
landing gear will depend on several factors in the landing G-^^I the 
atnount and kind of load in the aircraft, and the lenjth and condition 
of the run.ray.    Similarly,  there will be principal, factors jovernin^ 
the propsr response to take in loss of cabin presuurization:    (altitude, 
nature of mission, auxiliary equiprent, rate of depreosurizatlcni and 
others).    The parking of a fire truck at the site of e  fire requires 
acoountirs for such variables ar- direction, velocity and etcadino.-s of 
wini, expected ccnbustibi.i'ty of materials, length of hose, nozzle 
prcrsure, and so on. 

» 

Step U       Specify the Alternative Psspenses 

Each factor in a problem situation is inportant if it has tearing 
on the final  response that is the eutcoma of a decision.    The b^arlrii; of 
these various factors to the outccra of the response therefore needs to 
be rtated explicitly.    Inua, at lest one priaary condition in the choice 
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Declslon-EnVirr; Eitmt.ions 
Ster •» 

of an eicerGenfiy landing field is whether there Is eufficlcnt fu^-l to c^ 
to fi altcinnilvo field.    If lack of fuel eliminates an alternative, 
then tho pilot IG corrimltted to l«nd.    The next variable is visibility, 
and t-fter th?,t, Irin^lh of runway, and so forth,    A chert runway will rc- 
quiro certain preparatory raneuverci and so vi!13 lev vinibilltyt    'itio 
two together r.cy call for eoicswhat different tacticr- in approach and 
stopping. 

It is not likely, of cours?,  chat unrler such eondltlona the pilot 
would actually consult a handbook, although he might scan a volt laid 
out check Hat.    T'nrj example dees demonetrate the icechanlcs of decision 
loaking vhioh it would bo desirable to parallel In the handbook presenta- 
tion. 

Presuirnhly the operations engineers will  supply information on 
critical variable;:; entering into problem-solvlniä treatments in job in- 
structions.    Met these in order of Importance, if such on order exicto, 
and state for each the implication for operator response.    If they oro 
interdependent in their response implications, group them acooidin^ly. 

-i St'jp 5       Provide Explanations That Slnrplify 

"J 

.! 

'J 

The purpose of an explanallcn should bo directed specifically to 
helping the operator roricrnbcr what to do in pivjn circumstances.    This 
Ecana th-: explanatory infoncation should be Diluted to what the oper- 
ator con u:.e either in identifying a cc.plcx set of conditions  in so.i^ 
siirpj.le way, or in boin^ able to cu biclpate  the conocquences of hie po- 
tential responcss.    If the information dooj not directly imply sc.::, 
kind of action to be performed by the operator er. on-.1 o" his duties, 
the infonrotion should not be included. 

An example of a simplifying explanation is the statement that 
"Carbon monoxide is heavier than air, houce  It tends to i ii'■ to t1.-;- 
floor and flew denmwards if possible.M   This itcn of infonnation 
readijy permits a mental pictuie to be fon..ecl, and fru:n it the oper- 
ator ray take r.nny pircautionr. and corrective actions in ecergencieÄ. 

Another example of a simplifying rtai   «ont i^:    "Indicators .1 and 
2 are powered by Be;: A, end Indicator 3 i£ powoicd by Box B."   Tiü" 
infon ation permits  the operator readily to deduce that if Indicatcrs 
1 and 2 arc both out,  the trouble ir, probably in Box A; whereas if 
Indicators 1 rid 5 are both cut, but ? 33 not, tho trouble is likely 
to be neither in Box A or Box E.    This is an oversimplified exojjple or 
rost ecuiprent linkages, of course, but the principle ir- sound.    It 
can be stated as follows;    Give such infonnation as per.alts the oper- 
ator to picture the relationships of events ^rd of vh.at he is coin;-,    . 
in so far as this helps hi.n quiekly to ra'---.- n connect decision or take 
t?ie proper action. 
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Decision-r.aking situations 

SUi]> 6       Sy^oify Strategies for G'.-ttiT■,Üpr*1'. ^"^^T'-.V'.0? 

llio solution of many prob.lccv» consists of a scrici cf tiers, each 
cm'-- 'f wiiich provides additional infoinatlon leading to a decision«   The 
problem may te that of localizinQ a icelfunction in a piece of equipment. 
Indicator A elsnals that soniething ic vrongi bvt not where the troT'Ue 
lies«    Ihe operator may, by looking at Indicators Y, 2,, and X in that 
order, te abüe to localise the r..''..1funct:ion precisely enough to decide 
what coircctJve Bction ia nocejEai-y. 

In another type of ey,''Tr2;'le, the oper-'tor may Imve to n-.ove certain 
cotitjol« tentatively and note if tho oyutptcm picture Is ehangod| ord he/. i 
This Information is added to that already observed by the pilot in narrow- 
ing down the field to the source of the proolen. 

Examples of logtructiona en Decision-Making Activities 

Location of rnlfuiction^^in th .^GCA r d^r system.    ]n trouble shooLin^, the 
naintenaace mechanic finds a symptota reported to him by the operator.    He pro- 
ceeds to locnte the source by following t>ie steps as jjlvon in Figure 3> page 27. 

• 

Kelicouter or,oration;    dealing vj^h ftn eger^ncy.    Tvc elterrative fon^tr, 
are sHo^ lor lay irr, out the aecision-iraking proccdwe in deal log with a sudden 
indicated drop in fuel prcssvra during fltght.    The firr-t layout is r^cu^nlzed 
as conventional in approach, buf lUuatz'atlng the attempt at brevity end clarity 

8C 

I 

' 

Here again detail should be carefully rcctricted to vhat the operator 
has to do or to work with.    Let UG assuns that in the cece of a fuel leak ,, 
in an engine  the only thin,^ the pilot can do is to shut off the cpglne;  it i 
makes no difference whether he loenliv.e.-. the look to a duet cr valve within        i 

the engine.    Therefore, hir. search str.itegy should take hin only to the 
gross  isolation oi the .Irak to tho engine.    On the other hand,  if local- 
izing the leak within the cngino (rather th^n merely to the engine) might I 
Bake the dri-fTercnce'between his deciding or rot deciding to shut off an 
adjacent engine, or to turn on fire extinguishers, then the search strategy       ;■ 
should take him to such localisation.    It is also uselese to describe to 
hin localization that depends on information not accessible to hin during 
the perforrr.anee of his duty requirements« 

Diagrams nay sometimes supplement, and even substitule fo^ öiscu.?- i 
slon of proceduiYjs the operi-tor should take when face;«? by various ccu- 
tingencies. 

t 

: 

Two brief examplet  are provided in addition to Figure 2 on page ?3.    The 
first outlines one of several means whereby trouble-shooting procedure and in- 
formatlon content can be presented to an electronics flight-line maintenance 
mechanic.    Ihc second example suggests ho.? to describe the information critic-.! i 
to diagnosis and corx-ective ivsponse in a helicopter c^irgency situation of a 
given type. ' [ 

i 
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Ceclslon-cßklng ectlvitisu 
Exaa^les      j 

v'lit-'r. the fcreftClrg scrriOsratlcr.ü decnnd.    Tr.G eecond prer-eutnticn cf fie BOHA 
I 

; 

2. piogrom fora 

This is illustrated in FiG,Jie 5» Here tbe cuccossive r.t.cps In the pro- 
cedure follow each oth?r down the picc; vith the two outcoces of ef.ch step 
laid out on the sor.^ llxie. 

1 

czcrple I- core exp^rlcentfilj and say lLi.ufitrate the uscAilcess of e ceoldiogrca-       ' . 
ratLc method for presentiog relatlonshlpa« j 

It    Rarratlve fom 

Fic.uvc U il.luoträter. the layout viihoat dJa^tr^s,  in vhicli the sequence of • 
of paracraphs presents the information in the sequencj vcqulr.-'d by tho operator. 
At euch t;t*-'p, t\:o alternative outcor.ec arc possihle« Ihey are mentioned succec- 
sively. Tlie operator must recall the contents of several linen preceding the 
line he ie j-ccdlnü. But, on the other hand, the conventional paragraphical 
form will be easily followed hy the operator who .Tack3 experinice in ucinc the 
diagramnatic form. 

f 
Where reference is made to content on a renoto page,  consider the lerath | 

of the irr'terial so cited.     If it is brief enough (em tentence),  include it es 
a step,  so that the pilot under ticie stress or emotional strecf.  ir; not unduly , 
taxed in an eirtcrgency. It is best to nake reference only to material which the 
pilot has either so well n.en'orizDd that even in en emcrgeacy he need not rei-ead 
it, or which ho can look fo^ without- tlr.e pressure. It Js inrportant not to in- 
terrupt the continuity of the instructions on the page he is reading. 

i 

■ 

[ 

r. In this illustration, interpretations are inserted betveen "IF YOU SEE" 
end "YOU MUST." These nerve to focus the response, by pruviding the operator 
with an image of what to look for. Ihey are included only if they are short 
enough not to interfei-e vith continuity. If th^y ere longer then there civen      ) 
here, they should be relrcatcd to the Ecuiark? column. 

r 
In al]   four examples of docjsion-makinc layout .slwm it would le possible 

to substitute pictures for words describinc the andicators and inrUcatlors, 
the controls, and in con.-; cor.rc the proper control action to accompany given r 
indications.    Pictures or diacraras udr.'nt he vised to supplement rather than 
substitute for words.    Tae  latter iri^ht tc more practicable, end lesr subject • 
to error thnn the foir;or layout.    Although these possibilities hold promise, 
it would te desirable to test vith scir.e actual users such experiiccrital methods 
of pjts-ntin^ information.    Thus,  it mi^ht tux-n cut that the diagrams would be i. 
extreiBcly valrable for tra^nirg puiposes, or for activities that were performed 
only very rarely in Job operationsj but for the rorc proficient user of instn.o- 
tion^. the din2tam might b-:  m impediracut,  if for no other reason than because 
of the space xequired for them. 

c;3 
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] Jhsiructlofia for Dsallns With en taarsnuqr 
Durinj Hollooptcr OIJCIalien 

P 
P 

J 
"1 
J 

1«   Knnrgcncy pTocediu-o 
vith full 

1-1.   Priwary S;^t!r>io).n    Ksedlo 
of rVBt RffiSSÖSE üAGiT rcp.ds tü- 
low Minimum operating Jevol 
(i.e., bolow red index lüarl: on 
dial:    see pajjo X, fig« x) but 
rUEI. QUANTITY OAÜ« indicitt".«} 
•mpli supply. 

Push FUKJ. BOOSTER PIM? 
switch to HIGH 

1-2.   Begin landing prorrdure 
(see piite XX). 

1-3»   During descent, attempt 
to locate troulOo as lolng 
clectTjCPl or nedienioal« 

Sniff, to delect odor of ftttl« 

1-li.   If odor IS deteotedi even 
though bocjlo.r p'.rnp nalntaina 
presci'ro. 

Land at once. 

1-5. If there is NO dotoct- 
r.ble odor of fuel. 

Observe engine noise and 
exhaust trail for indi- 
cations of choking of engine« 

1-6, If backfire noito and erjoke 
occur, (indicating choking of 
ensinc), esoiü..^ a leak v.hJ.ch by- 
passes carburetor and nay cnu^e 
entjino to stall; end 

Lend et once. 

for lo^s of fuel presture 
fiT.l tanks 

1-7.   If there Is BO moke or 
bickfire, 

Read EHMHB OIL KtESSORE QAOI« 

1-8.    If oil prcarure refids zero, 
then aaauM t6-vo]l instrunent 
6y;t:.n has failed. 

Continue flight under emargeaes'1 

prec'.iutlorary con:ljticns (see 
pafa XXX). 

1-9.    If ENQIME OIL BF^SIRB OAQE 
re-'ds Hoznali 

Choc:c fuse of FUiJL BEEHRE 
GACK. 

1-10.    J*" fuse appeare OK (fila- 
n.ont not biokoi; p^s^s not cloudy)j 
trouble haa not been Jocnt'sd. 

1/nid at coca. 

1-11, If PÜ3L PRKSSURE CAGK fuso 
has blown« 

Replace fr-e, 

1-12.   If indicated preesura rc- 
tuijjs to I.'oiii.il cr.d ic ain'; Komal« 
then trouble hu been ct erected« 

Frocr^u In normal flir'.iU 

1-13. li." fuoc bJo!.>s a^ain and 
ga^e fails| 

Complete Ricslon Kith caution« 

Figure lt. 'Declaion-Makiiiß Fo*.. ».*j 
5"-.::p3o C:    I'-i-rali".; Forr 

i i 2. 
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Ihc Index to the Handbook 

The index of a set of Job instructions should be an effective tine-raver. 
If it is merely u catalogue of where namss ere mentioned in the text, however, 
it r.ny not only waste tir.v.; end exasperate the reader, but it may cause him to 
forG'jt what he van Jookinc for, and vhy he VC.G looking for it. 

The index should therefore be prepared with the needs of the user in nlnd. 
Tho ufjcr of a handbook of instruction.:, will {p^rally wunt to knov how to per- 
form BOB»  operation,  and either tli«.^   table or coti^niu  or lino  indox r^^nt toll 
him where to look.    Key words should generally have subtltlefl indicating the 
Job context of th? pace reference cltrd.    The intent is to save the user from 
needlessly having to consult the referenced page in order to determine whether 
he has chosen the correct reference. 

There  is an exception to the general rule of including only "how to do it" 
references.    The user t.ay want to find out what Symptoms are associated with 
coir.i given condition or equipment malfunction.    Thus ho i(.ay be faced with the 
app;aran?e of son::; symptom,  develop a hunch as to the cause,  and wont to check 
his hunch by finding out what additional symptoms accompany the causal Influence 
he ha's in mind.    In this case,  the  index may help him by naming the cause (such 
as "ftectifier X, failure symptoms:    p.    Y    ; figure y    ) and telling him .where 
in tUc t-Ä'- he v..:* rind a list of the ajcociated Symptoms*    It Is possible that 
the handbook will contain a special section listlag common equipment failures 
and th-i symptoms associated witn the  failure. 

The shorter the Index, the easier it is to find PJI item in the index.    Rof- 
erence should be not only by page, but by porsgraph.    References should Include 
not on.1y vertal content, but pertinent diagrrannatic material«    The index should 
include ite^c appearing In the table of concents. 
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CHAPTrJ1  IV 

SPEC]AT, TP:-;ATi;L?,T or HAII;TEWAI:CE JCü
1
 irsTRücrioüs 

In generalj all of the comments iri the ])rf";iouG chapters sre as 
applicable1 to maintenance ns to operator roquircm-ntc fcr instructors. 
Several specific items v;ill be ampllfißd becausr of tb;ir special Importance 
to maintenance. 

Dctemining the Objects with V/hich a Position poals 

In ordor to maintain rolcvonco, the handbook should dcacribrj only thoso 
oporations performod on or with an equipment, by a man in a given por;iticn. 
In general this means montioning only those objects in, or on, the equipment 
with which he d-.-als. Cnreful reference should bo made to the position do- 
scripijo!) d'ila in ord<.r to maintain th.i:5 relevance. 

Diagrams^ Block, Circuit, Schenatic 

The purposes of an electronic dnoipn engineer in preparing the design 
of circuits differ radically from the purposes of the maintenance mechanic in 
the use of block, circuit, and schematic diagrams. Tne information provided 
on diagrams included in instruction handbooks should be geared to the specific 
needs of the mechanic. 

The following considerations apply to di?cr«"'-3 prepared for thr» mechanic. 

1. Standardize symbols. Use the same symbol in tha ns::e ':c*y  throughout 
the handbook, if possible, use the symbols already lcncv;n to the expected 
mechanics, and use then as he has used thon. It is better to develop a new 
symbol, howover, than to use an old one in a way different from the vr.y the 
mechanic has used it b(,fo/j. 

2. jse^os few synbols as necessary for thr'given position. Symbols 
riay refer to objectj, FuncLiens perforce; by d'.io^i.s, oi- Cf. • i.;/ i. ion . of 
those tvro factors. Many differentiation-:-, of funcLions end c1 ,]•;.',( n important 
to the equipment designer may be :rrale mt to tli; "^c'ipnlc in a given 
position. Eliminate differentiations a iong syrbols t'iat are nnt rnflooted 
in distinctions the mechanic needs to make in perfornln^ his sp oifi^ c'ltics. 

3' Sho\; in diagrams only those cKiecis. fv!::c:ti2>12> snd relationsi.ins 
essential to aJd in ,1CD performance. Thx  rollo'..'ing ac-JvitiCw" arc not 
exhaustive of ail tiiose in v.iücn p  mechanic rr.y  consult a diacrnm, nor may 
all of them belong to any specific position. They d-, howo^r, provide a 
practical basis for deciding vhat diagrai'u are needed, 

a. Tracing sirnal flow. It i^ v.'u..l"iy simpler to trrcc llr..: 

->-> 
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Dlagxr.;r.3 

on a p^j^ th.'>n v/ircci, cnblo.'!, and often hlddan ccnncctions.' 

b. LoccilioTi of check points; tho relation of those tc other cliock 
points; points th.^.t yie'ld much information about tho £,y.-tcu per chock; bent 
plcXv.i. for breaking an information loop. 

c. Chick values and tolerances at given check pointr.. 

d. Adjustment points (spoolfir to position dablro). 

e. Schematizing the various functions performed in a gi-ven box 
or component «s they affect changes in output signals. 

f. Some may show physical locations of parts. 

g. Synbols for matching job instructions with part referred to. 

t 

I. 

i 
[ 

i 

Block diagrams! which are ccnparativcly simple, should bo uned :n 
preference to wiring; diajiems if the fomer will serve the purpose intended. 

I k.    Organijge diagrammed information according to .lob need. The organ- 
izaticn of ä diagram should.  If possible, show parallols with thy steps 
taken in the procedure with which the diagram is to be used.    If, however, 
the same diagrain is to bo used a;; a supplement to a number of different 
job procedures, the codinj;  system nay become unduly complex. . 

Other aids In the or^onir.ing of diagranratic r.aterialc are a:; follows: 

a. Consistent series of diagrams frei simple block to schematics. t 
If it is necessary to show various levels of del ail In a series of diagrams, 
attempt topological censi-.tency.    If the trdjiji-utter is diagrammed as bcin^ »■ 
above the receiver In Diagram A,  it should bo above the receiver in Diagram B. 
It inay also be helpful to have locator guides, where practicable, to she;/ which 
segment of a simple,  over-all diagram is represented in greater detail by an - 
expanded wiring or schenablc diagram.    Another possibility is to u.;c a r:ar- i 
ginal grid system, with codings"that permit subdivision, that is consistent ' 
throughout a series of diagrams, 

r 
b. Color used consistently in a given family of diagrams. i 

c. Functional connections clearly ider.i.ifiablc frcn cress ever 
lines in the diagram. 

•■ 
The extent to which a functional diagram can also suggest the relative 

physical location of the items dlagraTrr.od will reduce the menial translating 
required of the mechanic.    Simplicity in functional layout rvry often be 
incompatible with showing physical locations, however, so that the best word- 
ing compromise nay consist of more than c:ie diagram. 

Providing Support for Trouhle Shooting » 
« 

Since trouble shooting is usually the most difficult pnrt of the job, 
both in electrical and ncchanical maintenance, evrjy effort should bo made t 

3h 
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i Support for 
trouble Bhooting 

i        to a.T'jl.'jl the mechanic. The previous chapter (pages 22 through 28) sugcestod 
i        some methods of presenting information and procedures for- trouble- shooting. 

If likuly causes an? cited for FJ'SH'  symptoms, th-'j mechanic sliould bo tolrl 
\ihz-l to do if nom of the likely c^usosturns cut to be tho tn.ie cause. 

I Difficulty ofici arises in troi'ble sbooting fron tho larj'e amount of 
inforr.cttion specific to tho r.alfuriction which tho mechanic has to renember in 
reaching c diagnosis end ehooaing c corroctlvo actloi. An example is (a) the 
nur.her of data channels tli^t might influence a givt;n signal; (b) tho specific 
values obtr.lnod at chock }>ointn; (c) tho locations of objeets diagramrocdj and 

I (d) itiiitruci Jono about t;hat he should or nicht do.    Such amounts of infor- 
| mation are retained with j'clatlvc easo by the electronics expert with thousands 

of hours expovienco, but become confusint"; to the ler.s exporirroed. f 

, 

One practical aid consictr: of plassino envelopes and overlays vdth which 
tho mechanic nay cover particular pores and dia^rjr:i in the handbook,   He 
may write chock valvcc, or pencil critical parts of a diagram on the glassine 
as a r.ewory aid, OT X out verbal. a:.J diagrani.iatlc ir--.tcrial he hss already 
used without .--.olvjnc the proble. i. 

y> 



CKMTER \ 

ILLUSTRATIVE HATERIAL, lAYOHj  AND CONSTRUCTION 

Illustrations 

c. Sequence of opeivbions, and contir^cnt operytions in the forr. of 
a graphic suxmary of verbal maLerial, 

d. As an a^.d to thn reader's picturlns t'oc- rccciiptiryinc instructions 
for better intexpretation {-nd recall.    Pictures arc cfttn better recalled 
than verbal statements about viraal material« 

Step 2       Include Only Those Eletronts of J^fp.rr^tior.jSrJtical to Jcbjfce 

Conments hr.ve already been madt (Chapter IV) abou'o the preparation of v;i:ln'3 
'   and other diagrams used In eloclricsl  and clcctror.'ic n^intcnanco.    The following , 

corijnents are sotnewhat parallel, but mako reference to othor forms of visual rid 
material such sr. photographs, drawings, and diagrams. 

The following steps sugnesc both a procedure acid critique for the prepara« .' 
tion of illustrative material« I 

Step 1       pecidej/hat «Tob Infonvition the^^IlT/JSiratJon Is to Provldn '      I 

This is couivalert to identifying the specific purpose the lllustra» r 

tion vri'M aid the operator to aceomplieh«    The folio.ing list is fairly 
cxhaust.ive of the fui.cLions of illustrative material in an instruction 
handbook: 

a. Locations end nomenclature« 

b. Functional   interrelationships of kinds specific to job action r 
such as trouble shooting, and complex operatint; procedureü Involving 
potential misuse or hazard«   Di^rana may also show, in a forn easier to 
grasp than through vords, how sereral variables interact to produce a r 
given effect. 

rressar/e.    The tendency to "pretty up" a diagram with shading and decora- 
tions, however, must be firmly suppressed,    Sk-Jllful variaticn in the 
thicknos.s of a line Is usually effective in suggesting coitour end throc- 
dimensionallty in a drawing, without reducing its vividness as is oft^n 
the case with shading fcnd hitching. 

36 
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Illustrations 
Step 2 

Unleaj; tho Illustration is intended to aiO in identifylnc j-irl-n and 
th«.ir locationS| realfsrr and consdstcncy ir, sci-lr 5s j.c^.' important than 
clearly rcvea3ing the essential information, 

St'ip 3       Select Labels for Items Vithln the Illuatrabion 

Label only the criticnl information in the di; ^rr-m, end only  those 
items that arc not explanatory vdthout a lob?].   /,n attempt to introduce 
lengthy text in diagrammatic treatment ir; often rn unnnccoss.ful compromise« 

Labels in illustrations should he unambiguously relatable to accompany- 
ing text.   Where a series of diagrams ir; used on the sane page or pages in 
sequence, End items in diagrams are nunbered rather than nancd, the numbers 
mmt not be confused väth nnn.liers in the text in those several pagcSj or 
vxlth numbered items on other nearby diegrams,   VJliere iter's in the text are 
mraber-ceded foj- reference to numbered il.ens on an illur.tration,  the reader 
must have no dcubt about which dlagrp.ro in being referred to, 

Arrov.'s may be uued to sytd'olir.e secjutne?, flow or relationship. 
Arrows used for there purposes n.ust not bo confused vrith arruvrs that are 
used to direct allention, or that lend fron a 3..-bei  to the object labolled, 
Important a? arrows often are in Conveying a iiiocsa^c, they should not bo 
more visually compelling thin the illustrative context--in other v/oidr,, 
they should not be a design element in the.'nselvr.s.    Ihf head of the anow 
should be readily identified from the shaft.    Arrows representing ribbonf 
as seen in perspective or threo-dimensionrv, hpve been effectively uved to 
represent flovr or motion in three-dincnalon'sl continuity« 

Step h        Select a Label  or Title for the niustration 

Each illustration should be nuirbeivlabelled for unairbiguous reference 
in the text and index.    The title should be short, preferably under seven 
words,    A long, expi^n^tcrv title is hotter broken into ?. brief identify- 
ing label of a few wordSj follcvred by & subtitle explanatory state.nent. 

If the main purpose of the illustration is to show se". principle of 
action, this principle may be brieflj sbaLed sz a subtitle unlcrir; it is 
stated within ihr. frame of the illustration,   -It is generally good to 
reinforce the rain poii't of what is illustrated by a verbal statorvjut,  if 
that statement can bo lindtcd to a single sentence of a few wordö. 

If the diagrf-Ti is not in'.n'.edlately rijpcent to the tr"/.t ir. supple- --nta, 
the relevant page and parc^raph fcho T ' le cited in the ciptioa. 

3? 



Page Layout 

Aesthetic considerations such as syrrjaetry and layout consistency should b-i 
secondary to clarity end continuity of subject matter«    Narrower margins m:\y he 
permitted thaa is usually tho case for teatbooka. 

i 

! 

r 
Foldout pines.    Those should bo kept to a minlnui.i, although scattering con- * 

tent, rightfully belonging on one large pacc>  over a number of pa^es nay bo 
worto thnn a foldo'it pace.    Foldout pages  are especially ? nuisance if they h:r/o 
both vertical  and horirontfil folds.    In any foldout pa^e no more  th.'«r. on« hori- ) 
sontal fold sht-'jld be n%de (that is, a fold made at right angles to the binding 
of the book) although several vertiCDl. folds may be made to he pulled out side- t 
vays.    The onened-out page should not be lonpor than an arm's length,  about 
35 inches.    When folded into the book,  the edges of the folds should bo st^g- 
gercd towards the outer margin to facilitate folding the opened page back into 
the book.    This is called a "pyramid gate fold,"   If possible, section edges of 
the diagram should fall on crease linen,    Tn any event,  small but critical 
information should not fall, on crease lines whore it will be worn away.   These 
recor^endations are based on ease of use, and the likelihood th^t job inotruc- 
tions may often have to be used vrithout a decik or table tcp space on which to ,• 
rest folded out pages.    They may also have to be used out of dc^rs in vr'.nd. 

1 
■ 

Page identification.   Each page should be identified by the following 
infomatlon: 

> 

1, Technical Order nurbor, or other nllitazy seHsl dislgnationj t 
preferably   centered in the top margir., 

r 
i 

2, Section number« 

3,    Topic and paragraph numbers, inclusive of co.itent on the page; best at 
upper, outer margin. » 

h.    Page nuirber; lower outer margin, 

5,    Foldout psges should have page number and figure coding cc.-nletely 
visible vhen all pages are folded into the book.    It is also helpful to have a 
short forr.i of the title or key vord in t!ie title visible here. 

Physical Ccnstnietionof the Han I- ook 

• 
Sise, For ideal working purposes, the maximum Biz« of a handbook of instruc- 

tions may be larger if the operator does all. h!s work in the r e rocn than if ho 
must move from one place to another and carry the instructions around. For non- 
mobile personnel, the standard Technical Ord^r SJ7ü 8 1/2 by 11 inches is sati:-.- 
factory« If the book is to be carried around, as in flight-line maintenance, it 
is desirable to fit it into a fr.i.iguo uniform pocket. The maximum such a pocket 
will admit is about 5 ty 8 inches, with a. thickness of about 1 1/2 inchvs, L\3n 
thia size will strain a pockco, , 
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I ■' Physical 

PaneTt The pages should ^o iough| high rng content paper tl.at in vjalcr 
resistant, Foldout prc'S should bu of paper that do"^ not >)i'i>M; at the folds; 
this is espeeially true: of aiv "niasttir" trcublt—shootJ.ng diagrams. The paper 
should not be glossy• 

.1 
Covers.    The covers shouüd be of a soft, Bend-rigid leitherette or plastic 

*■; material that is durable end ;:J11 resist cracking at tho edges o** along binding 
1 . seann.   They vill need to withstand Kater, oil and grease, perspiration« 

I Bindinp;.    This should bs of t'ic spiral, (/«yral or plabtlc tjj    that permits 
•' thn opened book to lie flat.    The mechanic and operator frequently r.ur.t u.sc both 

hands in opcratlcnsj they lii.ualJy will not have a h^nd to spare for holding the 
"{ book open.    The frequency with which the handbook is used denands a tough, 
J durable binding* 

It is recognir.ed t'na+, revisions of suctions of .job handbooks frequently arc 
J made.    A permanent binding prohibits substitution of pace:;.   The plastic binding 

does permit substitutions to be made, but B special tool is requiii ^i,    Ping 
Ibindeis take up extra space,  end pc^tE.  are easily torn out and ^-„t lost.    It la 

clear that no universally satifffactory solution no;; a/ailablo .is both economical 
in teria'; of page subrtituti.cn, end pr-'rtical for on-the-Job opei'ations,    A 
thorough cost analysis ray r.hou that .    '"'».cement of the complete handbook is 
cheaper ir. the Icn^; rmj than providing inserts and sthstitute pages. J 

! 

J 

i 
"! 
J 

i 
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CHAPIER VI 

OEARILG JOB IMSTRUCTIOfß TO OFERAnOMAL CHEXJK LISTS 

A check list usuolly is an abbreviated set of Job instruciiona«   Its use 
•ssunes fafr-iiliarity with the proceflure being perfor.-ned. 

action ;> * 

L . 

r 

1 
! 

It is c>bviously inefficient to leani a procedure frcn Job instructions in 
one way,  and perform il differently from a chock list.    Even thoush the difft-r- 
ence may be no mote tlnn the rearrangenent of the samo steps into a different 
order, confusion, time delay, an^ error are invited.    It is true that exigencies 
at certain Eitrr, in/ demand a rearrangement of a procouure, and the Air Force i 
eh'nracteristicfilly permits ej.ch b-ise,  and so;r.stir.es or^anir.otions within a b.'ise, 
to establish its own check lists.    But differences among check lists for the 
sare procedure also arisr because different it^ms of information are abstracted r 

as check list items, without rearrangement of steps or substitution of human 

The manufacturer may reduce some of the Incon^patibillties found between 
check list? -Hnd Job instructions by carefully working out check lists himself« ' 
If so,  the folloväni^ considerations will seivc to guide him, 

» 
I 

1,    A check list iten directs attention to what it is operationally ' 
essential to do in a procedure.    Thus a check list iten miy state an end effect 
which could not bo achieved except by performing a number of suboperations or 
Job elements,    A check mark appearing beside the iten therefore Implies that ; 
these actions nust have been pcrfoimed. 

2, A check list iter. is a memory aid to the operator or mechanic.    Its 
wording, and the information in it, should bn such that it will help him recall 
the more complete instructions in the handbook.    Parallels in wording will  help. 
Parallels in marginal  spacinc m-y also help in th^ recall of tha handbook context. 

3, Check list items should bo directed toward evidence of response 
adequacy.    This rule will have many important and necessary exception- where en 
incorrectly made human response may result in dolay, hazard, or damage to equip- 
ment.    But chock lists should also direct the user'5 attention to how the equip- 
ment is performing as a cor.^equen-.o of his ^erforrrln^ successive steps in a 
procedure.    Standard values and tolerunces shotdd bo provided of critical 
indicators of eouipr^nt performance, 

* 

U,    Check list items should includo critical specific actions to be per- • 
formed.    If the jP'-.orrect selection or manipulation of a given switch at a 
given time nay Jeopardise a largo amount of effort or materiel,  the operator 
should have euch actions specified in the check lifjt, k 

t 
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$,    Chcick li.'it iterj should pcint out what sjeciric nctio.i  bo tako in 
error-likely situatlcns«    Those iriclaclfi sltuatlond In which th^- operator may 
overlook some important eclion, evm with the handbook open byfore him, or 
cxfiosc himself or the equipment to necdlecr. hazard«   Thir- consideration is not 
independent from item U above, 

6. Check list Items should h?ve a coded reference to the inclusive 
materia] in the job instruction l^ndbook dealing rrith eacli item.    This perndta 
the operator quickly to look up and fill in from the handbook the information 
he needs that is not provided by the check lisl iten, 

7. The specificity of the check li.'it ilf.M.s should bo compatible v;iLh tho 
ability of the operator.    That is,  if the check list is B'ipposed to be used 
with little or no reference to the job instructiens, it '..'.11] have to be rrjch 
more detailed for a newcomer on the job th;iri for the prson vho has performed 
the task many times.    If an operator must shift v.oik a:onf3 a variety of so.' :- 
what similar eotinpr"ents requiring subtle differences in procedure,  Ihe check 
list hu works from should be more detailed than if hi.s work ir repetitive en 
the san-.o equipient. 

' j 8,    Check lists likely to be used when tha operator ir. under emotional 
J stress should be more detailed than thoiie used under tranquil conditions. 

Under stress thnre is proneness to forget even familial ratteras of activity, 
i Thus, the detailed check list ray compensate for tendency to memory failure, 
* It ir. possible that a detailed chock list my also be called for if the  operator 

is acting under tir.e stress with the "'iKelihoci of skipping essential activities« 
Under such circurstanccc,  of course,   the operator may skin usii1^ the check list, 

j too, because it takes still more time to consult,    Cr-prcndLus need to be Msod 
■* on a study of vrhat happens when a given check list i? actually used in operations 

by tho ptsrsonn:;! for whom it ir- intended, 

:i 
The layout of the job instruction text should prov.ldt parall«]  structurH 

-> to the check list' derived frcm it,   and emphasize check list it?1-.:, in tlic 
instructicnal context.    Thus the wonis used in a check list may be set out in 
distinctive type readily picked out by scanning tha page«    Topical Piaterial 
in sona cases may be blocked out with check list item titles« 

Ihis relating of check list to job inr.traction t^xt vll1  :.;'t ^ up tlu  rate 
at which the student or operator can become practically iidepcndcnt of tha 
instructiens, and perform the task cemj  tcatly frcn the clieck li   I itself,    Cn 
the same basis, error will t2 reduced in tho ir.cntal tranapejinj of icb in'itmc- 
tions into the context of check list items. 

1.1 
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CHAPTER VII 

TI
7
STJ;;G IUV. ,/::B TnbRUörio'.'S 

1, Require the expert actually to do what 1^ described in each step c** 
the instructions« This shou]f', incündo the u^e of diaßrans and illustrative 
material thrtt support the text. 

2, The expert should carefully examine the Jeneription of when and under 
what conditions each task is to b.. performedj and jud^e its accuracy and 
conplctencrs, 

3, A separate monitor (trho is not himself an expert) should obrervc the 
expert, comparing each step performed with what is described in Lho instructions 
for that sbcp. The monitor should note inccr.GJitoncics. 

I4. Operational conditions ur^er which the task vdll be performed should 
bo simulated as closely as possible. This includes the ha?aras, contingen- 
cies, and Limitations thit may realistically b^ expected; the instructions 
should be expected to c'ird up under as adverse conditions as those in which 
performance by the job incumbents '..ill be expected« Other factors will bor 
United work space, weatherj illumination, location of tools and accessory 
•quipr.ent. Tf the task includeti ..rouble shooting or diagnosis, the expert 
should rot iuic/./ in advance what the "trouble" consists of. 

5. The export should una*rrtand precj*h->ly what duties and tasks arc 
expected of tnc position being siwulated. This is i.n extremely important 
consideration, because the expert nay frequently attribute broader* 

12 

■ 

! 

Any set of Job Instructions should bo thought of as provlslcnal until it 
his teen s'.ccrssfullj' tried out. The tryouts should bo directed to two major 
purposes: one is to determine the technical corrtctnoss an>l adequacy of the       j 
information, instructions, and illustrations; the other is to determine 
their piactica] usability. The tryout should simulate the limitations and        r 
difficult ifs of combat conditions« I 

I 
f.np.ineorin^ Iryout, foi Technj cal Correctness of Information t 

\ 
In this toot, engineers who are expert in the tisk and the equipment 

meticulously follc.; the instructions as they are printed, and attempt to do 
what is specified, l/lierc a procedure, a numerical value, or a contingency is      ,■ 
described inaccurately, or where undesirable options may bo implied, the 
experts make suitable corrections. They may also rccor.-.cnd changes for 
improving the efficiency uith which the task is performed arcording to the 
instruction?. The following conüideratlons apply: 1 

. 



Testing 
j^b Instructions 

capabilities to a position than were stipulated by the position requlrementat 
Reference shonjd be made to the document specifying the j.o;;ilion requirements 
(described on p-'ips f1)« 

6,    If possible laore tnnn one export rhouTd perform the tryont.    Each 
should do so independently in order to detcnüiii-j the reliability of th^ criti- 
cisms and Judgments. 

.1 
] 

A 

7. The expert should check th>? handbook for the following factors: 

a. Correctness of loC'.tJoriü end nomenclature uccd in text and 
illustrations« 

b. Correctness of a?! standard values and Lolorancc::, Unrealistic 
i '  tolcxvnnces sliou.ld be jncrcaced, if possible, oi statements sho'JÜd be given ?s 

•'        to what kindü of conpromisos in tolerancej may be accefit'ible under severe con- 
ditions of irmediate demand foi- the equifient. These are operation-!] policy 

i        mattersi buf. they have extremely practical importance to the rr.ccfnnic './ho is 
.!        trying to moet tirre dead!jnor,, and to officers who are attempting to r^et 

mission quotas« The problems frequently co'r:-'  to a focu.^ in dr.'cicionr of v;hat 
I       "fudge faetori)" are permitted in putting an urgently needed plecp of equipment 

into ure, Cn the other hand, if no "fudge factor.-!'' should be permitted on 
certain tolerances under any circumstances, it may be advisable to n.'ikc rorie 
explanatory statements to that effect« It is pojciible tint th2 manufacturer 

|        will not want to co;nmit such data to a handbool: of ir.sf.ructio(is, but prefer 
-'       to issue it separately to maintenance officers to Lc used ^t their discretion« 

aid... 

c. Correctness of toolo anj equipment specified. 

d. Correctness of diagrams, schematics, end other trouble-shooting 

e. State.-ionts of contingencies and what to do about them« It is 
unlikely that the tryout can sample very widely frcm operational contingencies• 
Presumably the expert will be aware of possibilities, and rith these in rind 
he should exainina the job instructions for rerJisoic coverage« He bhould 
study carefully the recommendations as to vhH to do in meeting various con- 
tirct-ncies, and, if at all practicable, try to put t!-e reeonnendations into 
practice, lie should not u.1-.- tools. Instruments or other f.-'.ci.lities not 
available to the operator or mechanic urtder worl: conditions« 

WARMIKGi Fo cure that the engineering expert understands what duties ;.<nd 
tasks the particular position docs ar.d does not v.nl?il. 

Ii3 
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Tryout vdth Novices for Interpretabllity of Instructions 

This phase of the tryout should determino hov successfully th? users of 
the handbook will be able to translate words and illustrations Into the correct 
action.    The following considerations should guide revision and acceptance 
of the handboolc. 

1. Select subjects for the tryout.    The operators or mechanics chosen 
for tho tryout should bo roprescntativo of thu actual persons who \dll use 
them.    It is nore important to get the reacl.Jonn of Un poorer qmlity porson- 
nel thin of sujierior indivldmls.    In training and operations the poorer oner. 
will  tend to be more dependent en tho instructions, and for a longer period of 

' tine;  they will also have tho greatest problems in interpreting them.    Testing 
with subjects selected fron among tho more limited in ability (who still will 
be responsible for performing the job) is  like torture testing of equipment» 
the weak spots she; up most rapidly.    This is the intent of the tryout. 

Arrange-^nts often can be rnde through the Air Force for providing the 
subjects.    Those who are planning the test should try to specify the cdu 
cational and training bnckground of the subjectsj their individual apti.turlo 
test scores, and, whore relevant, their relative performance in previous 
basic training courses if they are expected to transition to the subject 
equipment.    These data should be kept and matched with the performance of the 
subjects during the tryout. 

2, Fulfill the training prcöupposUlons for use of the handbook.    Ihis 
will generaTly mean supervised familiarization of the subjects with nomen- 
clature and locations of indicators,  controls, signals, work objocLs, tools, 
test instruments, and other items referred to in *.he job instructions.    In 
order to shorten this period, nomenclature and locations can be taught only 
for one segment of the instructions at a time, and then havo the subjects 
tested on that segment.    This method is likely to be loss practical if the 
handbook also contains procedures for diagnosing troubles, or for coping with 
emergency situations.    These are^s can be tested l^st, ho-.;ever, after the 
subjects have acquired more familiarization ^dth the equipment through per- 
formance of the standardized routine procedures. 

Presumably the subjects will alro got a demonstration of the procedures 
by a competent instructor.    The demonstrator should pace his performance to 
allow tire for subjects to follow it with handbook presentstien.    The demon- 
strator should not add verbal material that is not jn the handbook.    It might 
be desirable for someone (not a subject) to read the instructions aloud. 
Questions asked by the subjects during the instructions should to recorded. 

Probably immediately after the dfc;;onstraticn, each subject should bv' 
required to go through one or more guided or coaclod performances of tho pro- 
cedure using the handbook for instructions,   Tho coach should let the subject 
take the initiative, and give help only when the subject obviously is doing 
the wrong thing, or preparing to do the wrong thing.    Aid should bo provided 
for locating items difficult tr> f^nd, although if labelled Illustrations are 
provided by the text, a;» attempt should bo made tc determine how efficient 
they are. 

w 



. ' Tryout for 
intor|irol.nM3 lly 

Meither in th: fa-nlliarizritjon IrJp.Üs nor the test triads sliould there bo 
• I a lyxtc -nLic attempt to force Uv tubjectn to p^rforn tasks within bine ll.its, 

espocially tiiio linJt:  uithin v;hlch oxpcrls could perforin the task.    Cn the 
" other hm*), It vdll a"b: ys b; dcclrcble to urc« the subjects to complete tacks 

ac rapidly as consistent with avoidance of errors. 

! 

i 
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3.    Ifjl ill«; in.loctrlnatod subjects v;lth the hanlbook.    It will be dcrir- 
ablc to allou about hiir a d\v to elapse betwoen the fcmiliarization described 
In item ? above, ar.J the first of the tests.    This time lapse forces the sub- 
ject   to"bo moro deporjdent on the handbook than on what ho observed in the 
denonsU-aVion. 

Cno observer, completely conversant vjth the prccedurer being tested, 
should be acrd^ocJ to watch one subject during the to;.t(s). 

For each step (flcnent) of the procodtiro being pcrfonned the observer 
should note the fo"!loving: 

a. Errors nado by the subject 

b. Kind of error 

c. ExcoGslve tina delays 

d. Total  tirr; between completion of each ftep 

e. Gi'o^s inefficiency in carrying out the clop 

f. Dead endöt    v/hen the subject cones to a point frcn which he dot^s 
not knovr how to fo on. 

i 
J V/hen it is clearly established that a subject hns reached a dead end, the 

observer should try to find out the rc-ison by discucjJn^ tho problr •: with the 
.■"j      subject. The observer may then ?uj]}i the subject over the hurdle, if possible, 

by pointing out to the subject scnethlng in the instructions that ho failed 
to notice. 

h,    Notfi the reduction in time an! errors between successive repetitions 
-*      by the  same subject of the same procedure. It ray be dc&irable to havo tl^s 

subject repeat the pi occdure until h? can perform it without error anri v/ithin 
"7      tho operational time limits permitted« Thoce data •will be valuable in pio- 

., \      vidinj estimates of training tire, assuming tna'- the inptructiens will not be 
substantially modified. 

Tho limitation in tho above P-.ran^cnent is t}-.:'.t forgetting will take 
place bat-.'cen tie subject's mastery of ore procedure ?«nl h's learning of an- 
other procedure. If tirw porritc, the subject should b? retrained until h^ hzs 
achieved mastery of all pror.:':iures covered by the handbook of Instructions. 

At least five different subjects should be put through the sane test in 
!*:      order to dctemine reliability of tho test of the handbook version. Thus, 

if orly one of the five subjects h^r. difficulty with a piven step, it ray ;ijt 
be v;orth i:hile to try to change it. 

1:5 



Tjycui. for 
IntorprctabjLlity 

If subjcctr; seem gensrally to have difficuHy with a step en* an entire pro- 
cedurc, an effort should be ri.ide to correct poasiblfl deficicnc?cr in instructions. 
If, howeverj this docs rot Been practicablej rcccn^cndation.'! can ho made that 
the training accncy concentrate special training tiv.ie end effort on those st^p«? 
or procedures. The latter recommendation is an explicit accept-mco of the 
linit^tionü of the instiuctions. 

An attempt should be made not only to add material that seems nccesmry, 
or to mike changes as indicated by the tryout, but also to climin.-'t.g riHerial 
that is unnecessarjr to the sub.ject in porforralng the procedures« 

5. Test the revisions of the handbook of instiuctions. It is always 
possible tint changes in the instructions may have a reverse effect than that 
intended. Consequently| the revised versions should be tested in the same way 
as the preliminary version. Comparisons should be made bctv.'een time and error 
data obtained from the present tryout and the preceding tryout. 

Vhen the Instructions Can Be Tested 
« 

Instructions can bo tested v/ith reasonable validity on the fir^t slow pro- 
duction models of the simulators. These early simulators are usually to be 
developed concurrent v/ith the first slovr production copies of the operational 
equipment. Further results can be obtained, of co^-.cc. by conducting the try- 
outs durinp Operational. Suitability Test? (C"T). oince this is late in the 
developmental picture for handbooks of ina^ructions to bo prepared (vital as 
they are for training purposes)j advanoo arrangements should be made for goin^ 
into full gear in reproduction of the final version. 
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GLCSSAHY 

Thin ClosfDry connJsis of important and cornmonly urcd tcnncs dra-.m frcn 
all four of tho ffoppS:-^. P^des in this serioo.    In nearly every case tho 
tern is alto defined in onö"ör noro placos in the tfixtj often with examples 
and qualifications*   The list here is not tsxhaustive or technical teir.a used 
in thy Ouidepi but iu mainly r. oeloction of those having s.icnlficance to tho 
QIRI program«   Terns concornin^ stages of vcanon system developnent hive b";cn 
onitte'l because they arc subject'"to"chant;e7 "hovever,~rriäny öl"thiei?e terms are 
provided in Chapter II in A Su.^gstod Ouidc to rosHion-Trc-V licsctj nj;.ign» 

Activii-y Analysis (Activity Data) - Mnde hy (pitjn«; data fror, h'jnan perform- 
ance of jo^itj.cn activities from incident logsj intervir■.,.-., direct oböcr- 
vationr., rcrorts of accidents} hunan errors| arid so foT'Lh.   Distin£uirh 
fron EQUIHlEHf ANAUTSIS. 

Autor^'itic or Automatized Response - Human responses   that nr^ pcrformsd vlth- 
out verbil or conceptual mediation; respording without "thinking" about 
it,   Rer.pon?e autonaticity is acquired through repetitive practice« 

.-I 

Behivior - A general term covering any form or hi nn action; it u:.r.'j.'.ly implies 
some signal or stimulus condition plus an implicit or overt ro;ponce ride 
to the signal, 

"Black Box" - A group of clectrj.cad or electronic parts thit c-n bn plugged in 
or unplugged frcn an equipment as a single physical end functional unit« 
Cornnonly synon^r.oua vdth CCMFOißNT and LIME KEP1ACEAT1IE UUT in d'".jcrjb- 
ing a t^-po of maintenance such as "black-box naintenanco," 

Block Diagram (Functional Block Diagram) - U:cH in electrical ar.ü elf.ct:oiic 
mainteiiance; showa functional relatio^shipr aricnj cnpo'icnts, asscnbliec, 
in the equipment«   Especially impoitant in lino mainteiunce.    Distinguish 
fro:n CJHCUJT DIAGHAII, 

Circuit Diagram - Uoed in electrical and electronic raint'wncrj rh^/s specific 
vrire connccticnj, individual parts euoh as resistors, potcntionf.ters, r.nd 
so forth.    Distinguish fron BLOCK LIA " ■ "> :. 

Conpsnyatory Tracking - Form of trackin., in vKch tVc cr.yr sir.'!' to ti cor- 
rected by the operator is a compound of t;:r target ard curse-: d vjat'on 
fron some absolute refcrencej display c-V,' •; ri,--.ontary tarnet dc.laticns 
frcn the wa/ the aircraft or gu-i ic "pointing,"    U^m.'ly is r,.o;o diffi- 
cult task than PURSUIT IRACKIüG, 

... 

i I 

Component - A conbinat.lon of pax\ts, assenblic?, acce^^ori^s, a- 1 aUac1   -.nt:s. 
Which together form an"ccp.:if.ic;v.  to accti-.plish a &pe.i/-,.c ccnplri.:? 
function. 

liV 
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Continuous Task - r>ce TRACKIKO. 

, Control - An oljjocit to be manipulaicd PO as to nioüfy ihn action of equipment« 
In description of activities! it may include tool u^cd« 

Dicplay - Tho source of infomation, or the information precGntcd, for tho vac 
of tho hunan ccnpon^nt.    It way be an indicator, indication, or information 
directly presented in the man-r.achino envirorynent. 

Duty - A set of por.itjon activities cenprising a major requircr.aat vrithin a 
specific position.    A duty indicates in general terrv what a tr.an is 
supposed to do with (cr to) a made no, rather than how ho is to dn it, or 
the specific p\rts of the rmchins vlth vhicb he is to do it.    Duties arc 
of two types, POSITION Fin.'CTIOliS and POSITIOH SEGMI'.r'TS, depending on tha 
method cf analy/inj; the position» 

Duty Cycle - The total sum of events, or !.i.nds of events, relevant to a posi- 
tion that typically occur in performing some specified duty. 

Element - A unitary hu.i.an operation in a position, identified by a speciflo. 
8tir.ul".s or riginl on a specific indicator cr display, a si-oclflc centre' 
aotivation, ard a fc-dback si^n^l of rejpenso adequacy«   Generally eqviv- 
elont to a "step" dn a proccdura. 

lö 

Criterion Output - Acceptable qualitative and quantitative values and standards 
of performance« Should be themcht of in statistical terms, such as "In 
S0% of all cases under combat conditions the electronic components in tho 
aircraft will bo ready for take-off within four hours after returning from     * 
a mission, unless they have suffered battle damage." The term may b? 
applied t^ human pcrfor.nanco rr.d to oy-iteiii performance. 

; 

1 

i 
Critsiion Output Variable - Some form of work the system docs, related to 

achieving an intended objective, to which quantitative tolerances c^ r 
qualitative standards can be applied independent of other variables» 
Thus, accuracy in ran^c with respect to hoijjht of fall is one criterion 
output variable in a bomb system. 

I 
Cross Training - Training a man for another position, or for tasl's In another ^ 

position, while he is assigned to a given position. 

Cycle - Some represent itivo series of events that Is repaated in operations« ^ 
See MISSION CXCIE, POSITION CYCIE. 

Decision Making - Ihe use of available information immediately presented end ' 
recalled in detjrmining scmo state of affairs, and selecting a response 
alternative whore no specific prescript ion for the contingency is knrwn 
or recalled by the operator or mechanic.   Conceptual activity is implied i 
by the tcr-i when ust-d in the^e Guides»' 
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Equipment Annlysls - A procedure for dcccrJbir.c pjrjtion-'.ask requirci.icnts fror, 
the dt/nands placnd upon the operator or nairitonanco menhanlc ty tho (n) 
perf&n..->nco rcquirenenta of the cqulr^nt, (b) the controls whereby such 
performance my be r.oJifiPd, and (c) the Information provided the mnn 
throvsh dir-püays.    Equipment F.naly'ij.r- con to mad^ without ob^erving a r.an 
performing in the system; it can be provided from bluepx^in, data on dir~ 
play-control configurations plu^ tho Information to te supplied by tho 
system for tho man oporatlng or maintaining It«    Diolinnuluh frfra 
ACTIVITY AIIAIXSIS. 

Plight-line Maintenance (line Maintenance) - Maintenance perfoined on equip- 
ment v;hile inatrllcd in its nomal operating position«    In clcctroTii.cs 
mainteiiance, usually implies "black-box" or ndown-to-plug-ln-componentsM 

maintenance.   Somewhat parallel but not alwayc identical to CttAJIIZATIONAL 
MAINTENANCE.   Distinguish from SHOP MAINTKIIAIJCF,. 

Functional Characteristics - V'hat something ic svior.or.cd to do or acccw    ilsh 
rather thnn tlie mechanism by v;hich it dees it«   Characteristics are func- 
tional with rCoi)ect to cone cbjectivt-, such aj; training, oj'Ctatln^ effi- 
ciency, and so forth.   Functional characteristics are statable in various 
deprccs of analytic detail. 

Indication of Response Adequacy - A siynl fron a dir.flay, from obrorvaticn of 
a control setting, or from the envirenmsnt that a given rospenso action 
has had the required effect,    Thi? sicnal is often tho indication for 
initiating the ne,.o element (step) in a procedure. 

Inferring - See INTERFRETINQ. 

Interpreting - Implicit symbolic activity tint includes making computations» 
drawing inferences, making judginents, assigning causes to sy.1ptc.13, trans- 
lating symbols into decisions and actions. 

Job - Used hem as equivalent to the tern PCSITIO?!; nover megnlng "task" or 
"assignment•" 
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Manning Table - An official document stating tho estimated number and typ?s 
of pocitionr required to operate, maintain and directly support a givtj.i 
system« 

Manually Operating - Any vork-diroctcd physical action perfox-ned on r control, 
tool, or othor work object. 

Mediation - Sec VERBAL MEDIATION, 

Mission Cycle - The total series of events representative of whit occurs from 
the beginning of an operational sequence until th-'t ecquejco start:' <.'*<.: 
again.    It may Include thD crtnblncd acllvitjcs of several o4-:r':■•■'^, 
maintenance mecl^nics, and others«   For airborne operator acllvitic:., c 
»iasion cycle chnracteriatlcally tegins with b.icCjrg and tc;.;'l)\t' , 
vlth debriefing, 

U? 
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On-tho-Job Training - Training that is usually given by a supervisor in tho 
actual context of vork operations. 

Part-Task, or Tart Task - Sec JVJIT-TASK UlAltflNQ, 

F&rt>Task Training - A schemo of training for a position in v/Mch tho component 
skills aio practiced soparat^ly to scmo levol of performance before b^ing 
practiced together« 

Phase of Inötruction - A group of related topics or IRAINLNO WIITS, dealing 
with For.c Conxion training objective, that a:.e taught together over a 
period of several days or weeks.    Often deals with the training of a 
number of tasks treated as a DhTlf. 

Plug-In Unit - Same as COMPONENT. 

Position Element - Sar.-; as EIFMEKT, 

Position Function - A form of DUTY; position activity which tend.3 to persist 
or recur throughout a position cycle, and together vith other position 
functions tends to be exhaustive of what needs to bo done.    Examplej 
Checking equipment for in-tolerance and out-of-tolerance conditions« 
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i 
Part - The smallest object in an equipment which is encountered outride thn 

factory. It Is nover repaired; only tested and replaced if defective«       * 

I 

Perceiving - Detecting presence or absence of given cues; discririinating in- 
tolerance frcii out-of-toleianco conditions; identifying cues, signalr, 
patterns by means of huran senses. * 

I, 
I Phase of Training - May be enc of several successiv? stages in acquiring' 

mastery of a skill or procedure, or m'jy be some aspect of an a'dlily f 
such as knov/lcdge of ncnenelature or locat.io.is of parts in Joaming a 
proccdw o • l 

I.- 
Position - The total Pet of activiti?.^ and responsibilities assigned to one 

ran in an expected operational or nintenance situation« t 

i 
> 

Pofdtion Cycle - The total scries of events in a repreoenUtivo MISSION CYC1E 
as they affect perform-'nee requirements of a single given position. 
Usually only certain portions or aspects of a mission cyclo affect a 
given position.   May be thought of as the work cycle for a glvon position, * 

• 
Positlcr. Definition - A i-ord-picture sunmary of vhnt the operator or malntenp.nsc 

Bechanic v/ill have to do and the general conditions under which he will •. 
have to do it, plus brief descriptios of duties and tacks. 

Position Organization Table - list of position titles and respective duties and 
tasks that, taken tc ;ether, is t:;pvctcd to fulfill the qualitative per- 
sonnel requirements of an organizational t.rlt rctinr an an operational 
entity.    In QFRI, this listig is United to po.;i.ti.ors required for 
operation^ maintenance and direct srpport of the weapon cyst*?!. 

■ 
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Position Segment - A fo7-n of DUTY:    olJ the in^.r, end t^sk-relcted events that 
occur durinn scuo tjrr.o schont of a jJCKJiion cycle«    Examples«    taxiing 
an alrcr.-ift to the runway (which includcr rraintaininc comj.iunications and 
other aclivJ.tif;^ tino-charcd v;jth maneuvering the aj.rcraft);  take-off; 
flying a trdffic pattern; raakiiiu a bonh rvn9 and to forth« 

Position Structure - Tho basia for methodical assignment of .-JIJ tasks uithln 
an organizational unit to scne position rather than to como other position 
on the groundfl of (a) requirements of tho organisational unit to accomplish 
its Micsion and (b) tho psycliological faclo-r. goinc into Individual train- 
ing and perfomnnce.    Position structuring ro^ultr jn l'üoltion Orjiux- 
zation Tables which permit establishment of Manning Tobies aad Tables of 

• Orß.inir.ation. • 

Procedural Task (Discontinuous Task) - A task rc-idily divisible into discrete 
steps or elements as contrasted to a TRACKING TASK in whik-ii a more or less 
continuously chnncirG response is made t-. a continuously changing signal. 
Examples of procedural tisks:    preflight checke, engine starting; procedures, 
trouble sliootinc. 

Program (Program Vtiriablc) - Equipment or situational conditions thxt rffect 
tho p^rfnumnce of an activity, v/liother as part of a nJssion, segment» 
duty, task or position element«   Example iö "v.-cathor" in flying, of which 
a program variable vould be "wind direction" or "wind velocity,"   Program 
information is essential in positlon-tac!: description in order to deter- 
minc sample situations for training, training devices, proficiency exam- 
inations, that will bo representative of the range and severity of con- 
ditions under which perforrtance v.ill be roqaircd. 

i 

Pursuit Tracking - Form of tracking in which target trade and curror track are 
both shown relative to seme third reference in the display s'Jch as north, 
or the earth horizon, Pcrnitr, tho operator to extrapolate independently 
both for target and for cursor n.oUons» Example is FF1 form of radar 
display.    Usually an easier task than COHFENSATCW TRACKING. 

Qualitative Personnel Requirements Information (QFiU) - Essential data about 
operational and position requirements from which Qualitative Pcrsonn*?! 
Requirements (CfH)  c^n to formulated,    OJli consist of th? Bpecjricat.lons 
for human c-^p-nbilities in a system, and the chnraoLon.'t.i cs uhevoby such 
capabilities can be obtained by ri-^ans of position structure, scloc'J.on, 
training, training devices, proficiency test, operating pi-occduruo, hard- 
books cf instructions, and so forth« 

Recoiling - Tho activity of remembering information, 

1, Short-ten recall - Retention of giwn information peculiar to e given 
mission or work assignment during that rusfdon, 

i 

2, Long-term recall - Petentlo^of Riven infomaUo:i throi^liout an in- 
definite number cf missions» such as SOP's ofttii jjiClvJ:. 
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Rc-iarkE - A category in position description formats l>>r othtrwiöfl üiiclassificd 
infonnation such ?.s "prcciutions," "contingen ieo," "qualifications to 
an instruction." 

: r 
Sccrr.cnb - Events arid activiti.cc occurring in somr period of tino. See POSITION' 

SEGMENT. 

Shop Kaintonance - KaJntenance performed in a shop, uruilly v.'ithln ,,black-boxesw 

or plug-In aeflcmbliee at the oporational ba^a or rite n.i pqtiipnent that 
is rcr.iovcd fron installation. Also called FrEU) MAINTENANCE. Dlatingdinh 
frcrp. FLKHT-UMS MAINTIÄANCE. 

Table of Ort^nlr.ation - An official docinent listing the position" and humbers 
of Individuals for each position to be officially established for organl- 
zation'il strength. Also includes duties assigned to each position, and 
rank(s) to te easlgned to given positions. 

Task - A group of hur^n operatlonü which usually occur at abjut the sanie tino 
. or in close sequence to each other, have seme comnon purpose, «nd arc 
usualJy directed towards some specific machine output(s) vrhir!i tlu-y have 
In cemfflon« A t-3Pk may be considered a "duty applied to some specific com- 
ponent of the equipment." 

Task Diagrama (Task Block Diagrams, Tima Charts) ~ Diagrammatic means of sho'r- 
ing hov; the tasks in cne or more positions are tcnpcx'alJy related to e-icli 
other during operations, either by bsing concurrent or in sequence« Tj^:? 
charts are more detailed presentations of this informatJon than task bloc!; 
diagrams« 

Time-Sh?ring - Activities that are concurrent or overlapping in time. 

Tracking, or Tracking Task - More or less continuous control act'en to a more 
or lesö continuously varying signal. (Opposed to IROCEDURAL TASK.) 

Training Characteristics - specified conditions to be supplied for acquiring a 
given skill or knov/lcdgo. These conditions include samples cf situations 
for practice content, form of practice, method of delivering knowledge of 
results, monitoring of training, organization of content, units of prac- 
tice, proficiency criteria. 

Training Sor.rent - A group of related tas'cs and activities rega.Tdr»d trainablo 
as a honogeneouo cluster over a continuous period of time. Kay often be 
equivalent to all the tasks Included in a duty. Training segments arc 
divided into PikSFS OF INSTRÜCTIOII which in turn arc divided into 
TRAINirO UNITS, 

Training Unit - Subject matter COVDI d by scne part of ä job procedure, or of 
a generalised skill, which can readily be learned as a whole; content that 
requireJi frcm one to ten hours to learn. • 
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Transfer cf Training - The carry-over of e sklH leaned in one contoxb to 
Iparnlng oi' perfonnÄnce cf skill in another context« Uaually the transfer 
facilitateJ perfonnanco in iho new situation, but sonetimes it nay inter- 
fere et loast temporarily« 

Tran;-.ltior Training - Training a person for a new position thit is similar to 
a position for which In has alroaJy 1<ICT\  trained and in which ho may have 
hid exporiencj, 

TrouWo Shooting - The locating of a malfunction o:\ the basis of sviiptcnr, 
and/or through makins a series of checks« 

Verbal Mediation *• "Thinking" or ihr implicit u.^c of words, ideas, concepts 
in arrivinc ml an ovsrt rosponse to re. io perceived Fic"'^l or condition« 

• 
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Action unit, 20 

Action verb 
exnmplc, 18 
in i outin? t.nsk, 35-16 

Activity 
clemonts, 9 
vords for, 16 

Adequacy, indication of, 2, 9 
decision making, Z\\ 
routine task, 17 

Aids 
trouble shoot inß, 3b-35 

Alternative to Glossary, 17 

B-17, cxar.ple, 23 

Binding, 39 

Cautions, lb, 16, 20 

Check Hst, bO-bl 

Completeness, li 

Conditions 
environmental, 7 
operational, h,2 

Construction, physical, $, 38-39 

Content, Job Instructions, 13 

Contingencies 
remarks for, 17-16 
statement of, li3 

Control, 15 

Correctness, 13 « 

Covers, 39 

Criteria, general, 2-5 

Critical variables, 2I4 

Doclaion making, 10, 22-31 
alternative responses in, 2I4 
describing 

diagram form, 28, 30-31 
helicopter emorgency, 28-31 
narrative form, 28-29 

example 
B-b7 fuel emergency, 23 
diagram form, 30-31 
helicopter emorgency, 28-31 
narrative form, 26-29 
trouble shooting, 27 

method, 22 
principle, 22 
sample 

B-l»7 fuel emergency, 23 
diagram form, 30-31 
helicopter emergency, 28-31 
narrative form, 28-29 

steps, 21-26 

Definition 
check list, bO 
Job element, lit 
job instructions, 2 
operator, 13 

Diagrams 
correctness of, h3 
•for maintenance, 33-3b 

Diagram form, 28, 30-31 

Duties, determination of, 8 

Element, activity, 9 

Emphasizing special information, 20 

Envlromcntal conditions, 7 

1 
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Eqaij-nont 
correctn^.^s, 13 
required, lh 

Example 
B-17 cip.rrgcncy, 23 
decision mkine, 23, 27, 26-31 
diagram form, 30-31 
fuel emergency, 23, 26, 26, 

29, 30-31 
helicopter 

emergency, 26, 28, 29, 30-31 
start engine, 19 

inverse form, 19 
job element, 15 
Job element format, 19 
narrative form, 28-29 
problem solving, 23, 27, 26-31 
radar receiver 

adjusting, 19 
decision making, 27 

Expert for tryout, Ii2-h3 

Explanations, 2$ 

Factors in job instructions, 2-5 

Foldout pages, 38 

Format 
job elements, 18 
job instructions, 13, 38 
sample 

decision making, 23, 27 
diagram, 30-31 
narrative form, 28-29 

routine, 19 

Fuel emergency, examplo, ' ',. 26-31 

General rules, 25 

Glossary 
activity words in, 16-17 
altcrnntix'e to, 17 
use of. 111 

Guiding factors 
good job irstructiono, 2-5     ' 

Handbook of job instructions 
binding, 39 
contfints, 36-39 
co vi-r5, 39 
indrx, 3? 
over-fill size, 5# 38 
page layout, 33 
paper, 39 
physic-il construction, 38 
testing, hS 

Helicopter BMWplea 
fuel emergency, 26, 28, 29, 30-31 
start engine, 19 

Hw'iin rcquirrrucnts, 7 

Illustrations 
considerations for, 20-21 
preparation of, 36-37 
routine tank, 20-21 
uso of, 21 

Index of handbook, 32 

Indication 
job is to be doTio, 13 
rerponso adequacy, 2, 5 

decision ru-kinj, 2/) 
routine, 17 

of trouble, 2h 

Inferring, 10, 16 

Info rn'tion 
easy to find, 5 
required for 

decision naking, 10 
•    job elcjient, 20 
source of, fur job instruction:-;, 7 
special, 20 

Instructions 
see Job Xnstructioiu 

Interpret ability, tryout fcr, l.h 

Intcrpretitig end Inferritig, 10, 16 

Inverse fen, 3^-20 
example, 1? 
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IrrclovnncGi 5 

Job elencnt 
MWWA of infonnation in, 20 
defined, D» 
example, 3S> 
format, 18 

example, 19 
lllusirations for, 20 

Job instructions 
content, 13 
data for, 7 
definition, 2 
form, ideal, 2 
general rules for, 2-5 
maintenance, 13 
purpose, 1 
revising, UU-h6 
source of inforration, 7 
steps in preparing, 7-10 
surmary, 11 
testing 

with engineers, 1*2-1J3 
.   with novices, UU-h(> 

Judgment, 10, 15 

labels, 37 

Layout 
of check list, hi 
of Job instructions, 35 

Ilmitati ons 
vocabulary, 11 

Locations 
correctness, h3 
routine task, Ih 

Malfunction 
fuel systen, 23, 28 
radar syf-te;u, 26 

Manual operations 
performing, 16 

Maintenance 
job instructions| 33 
symbols in, 33 

Memorization, h 
in routine tas.c, li> 

Narrative form, 28-29 

"Noise," 5 

Nomenclature, 9 
correctness, u3 
routine task, lu 

Note to remember, 16 

Novices 
tryout, w-uo 

Operations , 
manual, perfonnlng, lo 
principle of, 3 

Operational 
conditions, U2 
Suitability Test, hf> 

Operator, defined, 13 

Page layout, 38 

Paper, 39 

Perceiving, 15 

Performing manual operations, 16 

Personnel requirements. Hi 

Physical construction, 5, 38-39 

Position 
determination of, o 

Precautions, lli, 20 
to rcpicmber, 16 

Preparing job instructionc 
steps in, 7-10 

Principle of operation, 3 

1 
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fnfblm solving 
eee Decision Koking 

Procedure 
contents 

description, 6-9 
suir.mary, 11 

routino 
description, 13-21 
equipment required, }J| 
Job cjomont, lU 
no'nenclatiirc and locations, Iq 
personnel requiied, lh 
sample formt, 19 
ectup, lh 

simplification, 7 
testing, 7-8, 28 

Purpose 
of job instructiens, 1 
of procedure, 9 

Radar receiver, example, 19» 26-27 

Radar system, malfunction, 26 

Recall, 16 

Recommendations, ]5 
illustrative material, 21 

Relations, temporal, 9 

"Remarks," 9 
as catch-all, 17-10 
to rcrember, 16 

Repair, 5 

Requirements 
equipment, lh 
human, 7 
operator, 7 
perscnnel, II4 
primary, 3 

Response adequacy indicntion, 2 
decision making, 2I4 
routino task, 17 

Responses, altornativö, 21;   , 

Revis-lng Joe. Inntructictur, IMf 

Routine procedure 
describing, 13-21 
sample format, 19 

Rules 
for check list, IjO 
general, 2-5 

Sample 
sco Example 

Sample format 
decision making, 23, 27, 20-31 
routine task, 19 

Sequence of activities, 9 

Setup of work, ]lj 

Simplification of procedure, 7 

Size 
over-all, $ 
page, 38 

Sourcors 
information for job instruc- 

tion:!, 7 

SpucificHy, 16 

Standard routino procedure 
description, 1}~21 
sample fonv.t., 19 

Standing Operating Piocerlu/oo, 1 
decision m^kin^, 22-23 
if Inappropriate, 10 

Steps in preparing job inriruc- 
tions, 7-10 

Strategies, 26 

Snrrr.ry end eonclvslmis, 6 

Sir.-nry cf stoic in description, 
11 

1 , 
1 
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Supports 
trouble shooting, 3'1-35 

Symbols 
in maintenance, 33 

Task 
determination of, 8 
tracking, 10 

Temporal relations, 9 

Testing job instructions, Ii2-lj6 
with engineers, U2-U3 
with novices, ijli-^) 

Testing the procedure, 7-8 

Time sequence, 9 

Toggle sv/itch, 17 

Tracking task, 10 

Training instructions, 10 

Tricks of the trade, 9 

Trouble si looting, 9 
aids, correctness, li3 
emergency. Iß 
support for, Jh~& 

Tryout of Job instructions 
with engineers, l]2-li3 
with novices, UU-Ud 

Typographical considerations, 
5, 30, lil 

Variables, critical, 21» 

Verbs, action, 15-16 

Warnings, Ih, 20 
to remember, 16 

When to act, 9 

Work 
setup of, Ih 
simplification, 7 
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This m^frroranttw.i contains suggested procedures for preparing handbooks of Job 
Instructions^ The preparation of Job instructions is marked by continuing refinements 
of proceduresv^The resultsr of this study Indicate that further research, dpvclooment, 
and testing are needed for many of the luggestions in which the soundness may not 
be self-evident.   The infomatlon in thi:i report, though tentative In many of .is 
practical Implications, suggest if adopted, improvements over certain o' the existing 
Pi-acticcs in the development of job instructions for Air Force personnel.   Further 
development and evaluation of principles for effective presentation of Job Instructions 
for maintenance personnel hns been undertaken, and can be expected to result ir 
added specif'city and refinements fo. ceiiajn procedures de?crib( d in the present 
report.   ( ^ 
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