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ABSTRACT

This rescarch investigated the impact of environuental (in the organizaticnal
sense) distractions, and the resulting coping behaviors, on maintenance perforuamce,
Prior research focused on investigating perforaaance out of context, that is, in
controlled environments. Maintenance personnel wust not oniy achieve techunical
task completion, they must also contend with an environment that provides many
distractions that may impede that task performance.

This investigator spent one week at threce different bases, one MAC, one SAC,

and one TAC. He spent 107 hours observing eight different crew chiefs and nine

differcnt specialists. Because the study was designed as exploratory rescarch the
methodology precludes generalizing the results to the Air Force maintenance popu-
lation. Howcver, the methodological and conceplual problems encountered in the
exploratory research are resolvable and a viablic rescarch plan to conduct a repre-
sentative study is presented.

The phenomenological data support the original concept and suggest that the
relationship between periormznce and contextual variables is even more important
to productivity than originally assumed. Those maintenance people observed spent
fifty percent, or bhetter, of their wmaintenance shift coping with environmental
distractions that for the most part hindered task accomplishment. At the same time,
study results suggest that there are multiple Air Force maiutenance environnents,
rather than a monolithic maintenance environment, but the maintenance syvstem assuncs
a monolithic environment,

The possible payoff for management is that significant increases in maintenance
performance might be realized by controlling environmental distractions., The as-
sumption that the individual maintenance person controls the majority of the variance
in the productivity ecquation is challenged and it is suggested that the majority of

the variance is doninated by situational variables,
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I. INT RODUCTION

The objective of this research was to conceptually determine whether or
not an individual technician's response to contextual variables is a significant
component, along witﬁ task accompl isament, of performance and/or productivity,
In rescarch conducted for AFHRL/LRLM ac a Summer Faculty Research Fellow (Kane,
1979) I concluded that previous investigations had totally ignored contextual
variables when researching performance. The investigators purposefully strove
to control contextual variables using a laboratory or semi-controlled environment
focused completely on the technological components of the task. However, when
technicians furction in a shop, flightline, or silo environment, contextual
variables may play a substantial role in total task completion. Noise, weather,
and lighting conditions are recognized as impacting on performance, but no research
exists on how technicians cope with or adapt to such variables zs: no crew chief
is present when the techrician arrives at aircraft; the aircraft is too crowded
witn other simultaneovsly schedulced technicians; transportation to the job site
is inadequate; the technician has the wrong technical data; a part is neceded fion
supply; a mallunction is recognized which is not part of the original discrepancy;
the power unit runs out of fuel; the technician is not qgite sure how to procesat
with the task; frequency of supervisory visits to the task site; and the test
equipment docs not function properly. What should be included as contextual
variables of the maintenance environment is a research question, but the above
mentioned incidents and how technicians cope with or respond to them are pertinent
to performance; yet no rescarch currcntly exists which investigates the impact
of these contextual variables on performance. It may be thu. a techniciun's
coping with environmental distrations is as important to performance as technical

task accomplishment.
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To investigate the hypethetical relationships I spent 107 houreg on three dif-
ferent bases directly observing in their work envirorment eight crew chiefs and
nine specialists. The suspected relationships are there. They are more important
to productivity than originally thought, but the research problem is far more com-
plex than anticipated. The airceraft maintenance environment is not a monelithic
one but is instead a multiplicity of task environments. As the missions of MAC,
SAC, and TAC differ, so do their maintenance environments. The environment of
the specialists working in a quiet shop is markedly different from the environmert
of the same specialist working on a noisy, busy flightline. Crew chiefs do not
understand the specialists' world, the specialists do not understand the crew
chiefs' world and ncene has an understanding of how the various environments shape
the behaviors of those who work in them. One of the outcomes of this research is
that indiv%duals thenselves are not aware of the impact on their behavior of en-
vironmental variables. What clse has emerged {rom this research is reinforcenent
for the idea that maintenance technicians are cxposed to an almost infinite queue
of envirovmmental demands from which they must select, using sonme kind of a selection
system, and available time (or other resources) constrains the number of events they
can attend to. Therefore, they select some, neglect others and the select/neglect
activity is not necessarily according to conventional wisdom (i.e. maintenance
policy). While this Jine of rescarch is far irom complcte it does indicate some
interesting ways to seck increased productivity.

This piece of rescarch was proposed as a couceptual study and as such cannot
be generalized to the waintenance population in its current form. Site selection
was not randon, subject selection was not random{ the number of subjects is quite

small, sophisticated statistical techniques cannot be used, and there was only one
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observer. However, the research i¢ a success in that it has accompliched the pre-
liminary experimental work and clarifies how an expanded efrort could be carried
out, It must be notud that one of the major constraints on the methodolopy (i.e.
sample sizc and nurher of observers) was the funding paramcters of an Air force

Office of Scientific Researclh minigrant,
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17, REVIEW ¢ Tol LITHILTURE

A relatively new arca of study of human behavior and the environument is
behaviovral ccolozy. The ccological perspective reflects interrelationshivzs and
interdopendencies within behoavior-corsanism-environnent svatems. Zchavioral
ecoleyy is an underdeveloped branch of ecolezical science and focuscs eon the mesns
by which perscns carry out transactions with their habitats, Being an integral
part of an ecological system involves behavior and the relationships between
that behavior and the environment with which it interacts. The following is a
brief discussion of the ecological perspective as it relates to this research.

Willems(1973) deiinus behavioral ecology as a general orientation or view-
point that leads onc to view behavior, behavior change, and research upon them
in certain distinctive ways. Behavior is a property of ecological systems rather
than an attribute of the individual. He belicves that day-to-day and moment-by-
moment behavioral criteria, as well as indicators or expressicns of enjoyment,
comfort, and satisfaction, can be very misleading indicators of how functional
an environment is. He believes that, at many levels of analysis, bchavior is in-
plicated in very complex organism-cnvironment-behavior systems, Willems (1973)
interprets Benarde (1970) to say that "The significant feature is that the social,
physical and biological components function as an intcgrated system, and any
tampering with any part of thc system will affect each of the other parts and al-
ter the whole." Wiiiemg(1973) goes on to say that questions of large and unin-
tended ¢ffects within interpersonal and environmental contexts over long periods
of tire bey for evaluation and research in order to understand the effects of
both siall and large intrusions into persou-syvstem relatiouships. The widening

awarerioss of the ecojogical perspective suggests the need to know more about the

-
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Bt covern and cheracterize the svstens In owhich poople live and work

priviiples t

and the change eflforts directed toward those systems. Willems (1973) thinks that i
a clear ueed exists for a preat deal wore busic resesrch and theoretical develop-

reot b that takos cotouat of tie ecolozlienl, svuten-like principles that perr rate 1

)
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o

the rhencrona of behovior and envivonnant, He further st
scientific basis which must be ecological in its perspective ou behavior.

The methodological orientation of hehavicral ecology is largely naturalistic
because it is not defined by any particular technique. The ecologist advocates
dependence on direct, sustained, naturalistic ohservations of human behavior and
less on shortcut methods based upon verbal ewpression and the handiest investi-
Y gative location. The ecological perspective tends to be highly eclectic as the

ecologist borrows and lends concepts, methods, and hypotheses freely because he

\

belicves that the sciences of behavior thrive cn a mosaic of appreaches. Behavior

is embedded in and relates to phenomena at wmany levels, which theneelves form

W

hierarchies of embodded systems., The ecologist focusces on larger, setting-

sized behavior episcdes and concerns himself with the distribution of phenonena
in nature, upon the range, intensity and frequency of behavior in the everyday
environment. James and Jones (1976) agree with Willems (1973) and issue a strong
plea for organizational research which encompasses both individual and situationai

characteristics as anticedent causes of individual behavior and attitudes in

's

organizational scttings. They developed an expanded model of organizational ]

. functioning in an open system format, thus relating the components within the

L g

model, either dircetly or indirectly, on a dynamic and homeostatic basis. Some

of the components included are the scociocultural and external physical environments;

the total orgenizational context, structure, svstem norms and values, process and




phvsical cuvirvennent; end oraonizationat cliimnte.  Thew gugrest Intograt v o Wdod
require analysis of variables from all levels of the organizaticn as well as the
external envircsament. Willems (1973) arpues that the traditional oodels, con-
cepts and theories of behavioral scicnces cre not eppropricie to the denands of
behuavioral ecole;y, He further coutends that theory and its derivatives ofter the
tools for understanding interdepondence and simultarcous and time-velated complexity.
Sells (1969) suggests that one of the important issues of behavieral ecology
is to understand the wayvs in which behaviors and their niches beconme patterned in
terms of adaptive matching. Skinner (1971) argues that '"The environment is
obviously important... 1t does not push or pull, it seleccts, and this [unction

He goes on to say "... the selective role

T

is difficult to discover and analyze.'
of the environment in shaping and mainteining the behavior of the individual is
only beginning to be recognized and studied.” Two impiications of this view
accepted by behavioral ecologists are, first, that behavior is largely controlied
by the environmental setting in which it occurs, and second, that changin, enviren-
mental variables results in the modification of behavicr. Wicker and Barker (1972,
1963a) sfate that the location of the organisms is never unimpnrtant or accidental
because behavior and place concatenate into lawful, functioning svetems. Wicker
calls this "bchavior-environment congrucnce' and agrees with Bavker that, for rel-
atively molar behaviors, there is great situational specificity. Barker (1963a,
1968) also points out that behavior settings have such strong principles of organi-

zation and constraint that standing patterns of behavior (role definition) re-

L0« Such behavior-cnviron-

main essentially the same thougch individuils come and
ment congruence suppests not only that behavioral functicning and well-heing de-

pend on where the persoun is, hut that the specific setting in vhich persouns ave ob-

served will affect the profecivnal duleroats of hiow adeguoatelv thev arce functioniag

N
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Barker (1963) makes scue additional observation: about behuvieor scttin,- oo
their effects on patterns of behavier of individuzals by elaborating on the nuier
of inhabitants within that setting. Behavior settings with fewer than eptimal iu-
habitants are less differentiated thau those with optimzl inhabitants (i.e. undor-

manned) . The inhabitants of these underpopuvlated settings are points of appliciui

[
(o

of more bechavior setting forces with wider ranges of dircction than are inhabit.n

of optimally populated scttings. Perscas which rececive mere forces in rore varvicd

directions will participate with greater forcefulness in more varied wavs., As Lo

particular activitics, settings with less than the ontisul nunber of
will result in far-reaching differences, all characterized by stronzer notivation,
greater variety and deeper involvement., The inhabitants of a behavior scetting
always have the potential to exhibit a greater variety of behavior than the setting
requires or can tolevate., The behavior setting control mechanism roduces this
varietly to the amount appropriate to the setting. In general, behavior settingn
with fewer than the thimal nunber of inhabitants must use deviation-countering
control mechanisws, or they will perish. These behavior settings, within vhich
behavioral uniformity is grafted upon personality and diversity, are descgregated,
epalitarian, functionally tolerant settings. Settings with a surplus of inhablitants

are segrogated, uniform and specialized, Behavior settings and the nurber of their

inhabitats are mutustly, causally related.  Settings have plans for their ishet e
Ty . IS H
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§ behavior, and inputs are activated withio the Limits of the gsettings' contrel svis-

teas to producs the planned bo

The threoe studies that feollew ove enamnles of the kinds of rescarch metih-

p odalony bofus ooplled in rilitary situptiors,. Thoese perticular

COXNCo TPl bvaaay Wl Jateriainin e ._f.,(.;‘}'t.:bll Craldridad o T rentureTont 0D Ol

* plex skill behavior, orgunizotienel (unit) effectivences, and cocupatiorsl jor-

formance and satisfaction.

Rampton (1976) conducted an experinaent on five greups of Air Observors i

Flee the Canadian forces to present the application of a rescarch methodoleyy derived
for identifying and interpreting criteria dimensions underlving conmplex skill be-
_\ (23 t {1 B (=] 1

havier., The c¢xperimental procedures were conducted in two phases. The first phace

y recrganized cateworized task elements into 169 task functions and the sccond phasc
consisted of the groups (Adr Observers and their superiors) making similarity

£ judgnents thwccn all task functions. Results found task annlvsis resulrs highly
,; reliable and internally consistent within honogeneons groups (cmphasis added)
readily aud meaningiully seneralizeble across a variety of work situations; valid
in terms of showing signifiicant relaticnship to external variables; and readily
extendible in theoretically and practically important ways in cother studies.
Rampton felt that when sensibly applied, the methodology would produce reliabie,
internally consistent and valid results of both theoretical and practical import
and could represent a preliminary step in the development of a more adequate
criterion technology.

Research conducted by Parker (1976) was concerned with the overall requirve-

i
-

ment to provide methods and means of improving manpower utilization and promoting 1

o n

organizational eficctivencss in the U,S, RNavy. Ao experinent to deteriine the

feasitiilite of defining ovep-nizctionsl effcctivences and acooptable eriteria t
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assess it wos undertalen. This ontailoed an cssessoent of the currcnt evaivatics

subey: ter within the Navy in ocder Lo mvovide dellicatlion of the orpaniaatd

fectiveness concept within that svsten.  The gops between "winat is" and "what

: IS NS0y ol oo teria QUL abagy | A SRR o SE A RSO :
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the perception of what s a valvable criterion war deecned an cecepradle noth-
odology. This method providod a delincatien of the currcut cvaluation subsvster

within the Navy. The managencont personunel of f{our operational units wers inter-

viewed and questionnaires were used to structure the requested inforration.

The results of the content analysis of the intervicws were tabulated. A covsensus

of the respomlents was used to identify candlidate criteria for unit effectivenc

measurenent. The results Indicated thot nilitary oo s wire performance

oriented, as reflected in their responses. Concensus within unit tvpe (air, ship,

shore, staf{) coupled with differcnces between type provided an indication of
potential unit type dependent criterin. The principal differences were hotween
staff and unit, as cospared to the other units, which provided possible identi-
fication of conflicting goals and directions of the system. Differences bhetween
the unit types were primarily variables which related to specific functions
characteristic of the unit type,

Scerist (1975) conducted an experiment focusing on man's occupatiocnal be-
havior in context of persenal-psychological, erganizational-sociolegical, and
physical-architectural factors. He was intercsted in a multivariate tetal
environnent approach to coinplex ocennational performance and satisfaction in a
lesearch and Developuent arca of USAT.  His results supported his belief that a

N .

tetal cnvivennent moihodeiony ds oo fertile rescarch approach, He feund that

Shtea 0 o nouratld

B}
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satisfaction scemed to be asscciated with compatible if not cengruent orgomizaticnal-
tweon o tutld

. : ) b H S = . T U T S T
csocivlonical Cirioabea. MHishor mustiple coveeistions wore achicvred pe

envirornont varichles and satisfaction criteria than wer: tound with pericrmnnce

kY In review

G LT pite oty tant o Jnve il aten Taintorance nertoro s oo

(scc iline, 1979) and alse the literaturs on coping bchavior, one cuickiy becones
awvare that little, if anv, research has boen conducted on how Air Force technicians
deal with contextually imposed distractions. An extensive review of the Alr lorce,
1 DOD, and acudemic literature uncovered ne reference to research on how technicians

]

L actually accomplish their maistenance tasks. A review of the "coping' literature
indicoted that coping is a behavioral way to deal vith job-related stress, but no

refercnce wos fowrd which tied that strews to attempts to acconplich a task in on

envireounent wihich hos rany distractions that {rustrates attempts at that tash ac-
-

| conplishr.ut. While the concept of "ecopine' nay net be the most appropriate one
% for investicatine the relatienship between task and context, at this point ia the

By i 1 H

rescorch it is the rost likely candidate.
Parapnrasing Pearlin and Schoder (1978 coping behavior is that behavior that
1 8 s o

he individual and the environment. The individual has a demand

- mediates botween
placed on him or her by a supervisor, contextual distractions make it difficult

to accouplish the task properly and/or in a timely manncr, and the individual will
behave in some way that will rediate the demands of the superviser and the environ-
ment. TIn terms of a malntenance environment no published research exists which in-
vestigates what the mediated behavior is, how it varies across individuals, what

3 3

e

impact it has on task accomplishment, or what it means to the technician's motivation.

Cooper and Green (197¢) perforned o study on RAF airmen on an iseclated foiand

A

and conelvded thet ac ¢ oairaon Pandled the faolaticy tetter than others and th o

L U il =
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the better coping behavior was positively related to Zob performance ratings. Un-

_ fortvaateld sy, the caly dndependent voriable svudied was dsolation, alon: with &

' grapnic data, so ne conclusions can be drawn about trask-related distracticns.

3 The t that runs throush ~hat Tictle indorsccion 1y avallchia oo o 2=

3 reiozet coring 13 that poople cope diTrerently vith envivonroaoial @00 us,

s For instuence, Hee et al. (1975) fouad that coping beliaviors of manzs ors vavied
by age. These differences in coping behavior have implications for maintenance

perforazance because up to now it has been assumed that task perfermance was only

J

influenced by the technical aspects of the job. The fragmentary evidence suggest

0

1

that performance is also affected by what goes on in the environment within wnich
the task is erhedded and that appropriate coping behavior plus tecunical conpetence

~

is required for satisfactory perferwance. This hypothiesized relationship could

have substantial impact on the accorplishment of Alr Force miintenance tnsks or whot
is labeled perioriance or productivity.

The literaturce on coping provided some insight dinto the rejationshi; between
task and context. Shalit (1977) analyzed 75 situaticons of coping in three dimensicrs:
differentiation, the number of alternatives perceived; articulation, the differ-
entiation and rankability of these alternatives; and loading, the emotional loading
(positive or negative) associated with the situation. The aim of the study was
to investigate how the demands on a person, imposed by the structural complexity
of the situation in terms oi the above three dimensions, related to his coping
ability. The relationship investigated was of each structural dimension to coping,
and of the pattern of the interaction of all three dimensions with each other and
with the coping process. Shalit (1977) defines coping as an attempt to master a

new situation which can be potentially threatening

[ ]

frustrating, chuallenging or

gratifvines,e The eppraisal of a situaticn iz part of the besis oy Ceciding th
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the same person at difrferent times, according to the context in which it is me:
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efficiency of coping with them. Shalit (1977) suggests that an increasc in ambi-
guity is linked with a docrease in the ability to appraisc the situation, 2nd hence

to cope with it., Therefcore, it is sugrested that the ambiguity factor is the first

in the hicrarchy of situational variables occurring whenever appraisal does.

Therefore, it also has the highest threat potential.

Shalit (1977) concludes that ‘rticulation was found to be the most crucial

3 . factor of the three diwensions. Loading was found to have second importance and
might only reduce coping. Differventistion had least importance, which might often
not affcet ceping and it is unlikely that its nanipulation would produce
beneficial results. Jncrcase of informaticn, which would only increase perceived
articulation, would be detrimental to coping.

The integration of svstems theory, the ecological school, coping behavior, and
the Afr Force maintenance enviromwont censtituies a perspective for investigating
the maintenance system, Prior research focused on the individual task performer,
ignored the context in which the task was imbedded and thevefore implicitly
asnumed that context had no impact on task. 7This review of the literature and

. the attendent research ciicllenge that assuonptien and advance the antithetical

g

argucent that system  variables and heve individuale react to them mav control more

protuct ivity variance thien fvdividual voriables only.

i
"
b




ITI. METUODOLOGY
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. nodified as new inputs vere reccived.  Data were patherod fron one
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T the SAC buse jt wan selvcted becausc
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geographical proximity and

of its locaticn in the northernticr of the United States and its attendont scvere
b weather. The sequence of the bave visits wes arbitrarily decided upon with

Seymour Johnson AFB visited first (Octoher, 13-17, 1980), Charleston AID visgited

second (Novenber 9-~14, 1980), and Plattsbur, SFB visited last. The Tlattsbury

AFB visit was scheduled Jast (Docerbeor 7-13, 1980) so thet the fmpact of the on-

e

slaught of winter on maintenunce tasks could te chacrved,  Coordiration Jor the

4

visits was accomplished by the Alr Force huon escurces Laboratory (AFERL/S

Wricht-Potterson Alr Force Base, and on each sabject base iy contact peint was

within the Deputy Conmander for .fiutenance's staff. Ceoordination and cooperation

were excellent and the subject baves' personnel were most helpful. On each basc

h a number of maintenance personnel was observed performing daily tacks and in no
instance was work created for the investigater to observe. On two of the three

f bases T wag given a temporary line badpe (T have a secret clearance) vhich pernitted
my unescorted access to most maintenance arces. On the other base 1 was not

. given unescorted access Lo most maintenance areas which meant that on some
observaticns another maintenance man with escort authority accompanied the ob-
server and the subject,

The project preposal stipulated that o protocol would he devisod prior to

PSP

visit nurher cne, the protoced modifivd as nocessary belfore base vicit mobo o O
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ond the proceced roviccod acing i necessary, before base visit nurber threc,
inis o e Do llo R Looes. vy tu protecal Gfler o

visit, at it will be jorescaied
St S Toonthe pricr one,

Prior to traveling to
individual at the base who had been ifdentifled by ATURL/LELM as the contact.
Arrangements vere made for an initial noeting and it toox place carly on day cne.
At this base this occuorrvelenTuesday morving as Mondayw was a helidayv. The rara-
meters of the project were outlinod to the coordinator and a rough sketch of th.
veek's activity woe discussed,  The contoct then provided the names, locations,
and telephone nubers of the authoritiecs within the maintenance suborganizaticns
who could authorize and coordinate acccas to individual maintenance technicians,
1t was at this time that arrangements were made to get & line badge, if possible.
Once 1 had the names, locations, and telephone numbers of subunit autherities and
the contact person had made introductory telephone calls, I coordinated my own
activitijes for the rest of the week.

My approach was to spend one day in each of the the three Aircraft Haintenance
Units Ah'g) and oue day in the Component Repair Squadron (CRS).l 1 contacted
Maintenance Supervision in cach of the units and told them that 1 wanted to spend
approximately onc-half day with o "pood" technician or crew chief and one-haliy

day with an average or bhelow technician or crevw chief. We coordinated tiies, places

and namecs, and | began my observations at 1300 hours (1:00 PY) on dav one.

1

Lace ranbor one was undsor the 206 Yirten ace Struciure (ATRGGS5) at the ti-ms oo

the visit, Bases non!

er twe and three werce under the AVK 66-12 maintensnte structute.,
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SUOIATA oo 0 S Y 6 vy e T ocontacted the 1l il owhie o
supervising Jiee celd pit vhiere his ervew was turning arcound P-4 alrcrart. I dintro-

aticed rnocll e nocld iy profeseor dodos rescareh into adrvoraft maintenance for

thos Ay Toreo o7 Tl o Yo iet TRie B e (AP0RL) ond expiained taat 1owont o
- - . E. Lt ST SR PRI H . 1 . . aa T PeR——l
to spend cole tins haceste oo Va8 sy chiced and one whio was "wegker',

1

Introdvections wore made hotwesn nysell and the cubject crew chief and at this tinme

1 asked if he wculd sign a privacy release statenent (see Sppendix I). After he
eigned the statement 1 told him that 1 was observiug maintenance activitfcs to deter-
nire "how things got donce' and to just go about his activities as 1f 7 was not

there. 1 observed the subject crew chic! for approximately two hours and then con-

ducted a brief poest observation intervicw (see Appendix 11)., 1 repeated the

procedure with a second crew chief and left the cold pit area at approxivately

1630 hours (4:3C PM).

At 1730 hours (5:30 Px) T arrived in the specialist dispateh area of the sann :
AMU, I repeated my self-introduction to the sergeant in charge and asked to be :

teamed up with a specialist who was working the middle shift. I inquired if the
specialist would mind signing a privacy release statement and then spent the next
five and one-half hours following the specialist around and observing as he went
about several tasks. Before T left the specialist, I completed the post observa-~

tion interview. At the end of day one 1 had spent approximately eight and one-nalf

g e e e

hours obscrving two crew chiefs and one specialist, all males,
Ca the morning of day two, I arrived at the launch areca of the second of
three AMGS at approxinately 0700 hours (7:00 AY) . We went through the introduct tous
and 1 was tearmed up with a crew chief. 1 obtained a privacy release statemont
arct obheorvyel thlas evow endct Tor appr o0 stety two hours. T oconducted a2 pert o obe

servation jntorview aad v assicned o orocond erew ehief. 1 ohtained o privecy 1 -

leaco, spont two heure ¢hoervinge

; contacted aopost observation dutevvier, aad ety

the fideht Tine avea aboat 720 W 000000 10,




In the wfternon of doy twe T went to the specialint Jispateh area of the

a privacy release statenent, observed for two hours, and condoucted a vest obhserve-

tlon Dntoroionr, oL Gl ¢ . Todie e E S voond oo ol e -
SLs Sl e chicie (Famu Y v onw Cooslat (0T,
Day three wos spoent in the third A0, cf thelr Jate blooh Iovuch

time specislists did not appear in their dispatch area uatil abhout 10463 hours

(10:00 AM). After the introductions 1 was teamed up with a specialist, ohtaincd
+

a privacy release staterent, observed the specislist for appreximately three hours,

and counducted o post observation interview. 1 was teawmed up with a gecund specialict

obtained a privacy relesse statencut, observed tho specialisp for approxinately

three hou: and cenducted a post chservation intervicw., At the end of dav threc

b

1 had spent six hours observing two specialists (male).
o i
Day four, the la.t day, was spent in the Component Nepair Squadvon, an in-
3 A ] I ! G 3

shop euvivonment differveant from the flight line environnoint. After introducticas

I was tcawed up with a specialist, obtained o privacy release statement, ohservid]
him go about his duties for six hours, and conducted a post observation interview.
At the end of day four | had spent six hours observing oue techuician (male).

Over the four day period 1 spent 28 hours observing four crew chiefs and
five specialists,

The obscervation process was designed to be as unobtrusive as possible and
most of the time it wos possible to stand in the work arca, stay out of the wayv,
and ob=orve the techrician as he or she vent about the ascipned task, My primog

concern vas how the sahjoet dealt with dictractions fron the envirenent as they

PR e m e h e PO IO E P TS e, R

atternted to conplete the tab ot hesdy 1o the evoteos view

- Loy EYREN e
ur oeeolestendl o ,

spective, T oo chadry o Uae et Do ceater withiin whilch oo techoic Do o no

1O Gocenn Uiy one ta L v dnteros tel in o vhaot

toslo cod thoo detividu o b e Do U Sndieidaet coped with oo dirtraen oo
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order to achieve succensiul tank corpletion.  Some exanples of diciractions are

extreme ucise, weathor conditions, lack of special toole, inoperative tost eguip-

ment, hLiyh time prescure, monotony, scheduling, confliciing dewmand: fromw varioos
v \ feoL vy ioivie T s t o R e ot Y N
.2 [, N b N PURGE y i ~ S [ RS S 5 - |3 L s
, S SR AN vt oo, mar ) Sicies, Tack ool o i
non-naing n activitics, ntound power unit Jailure, suppertiog s L, onot

availuhle ot the proper time ond place, AFTO form 781 missing from alrerait, tact
number changes in the flvirs schedule, waiting (for everything), lack of trans-

portatior, quality of supervisien, telephone calls, coordinating activities, and

a variety ¢f other task interruptions. The focus of this picee of cenceptual

JRRCEPEARE T S GNP — e

search was to investizat rortion of proeductivity verisnce x

it be attributalilc

e e o amie— e o

cohvt measvre th and how the individual techun

to systeonic

coped with the

yactions,

Base Nurher Two rrthedrlogy,
The cocerdination of my visit and ny schedule for the first hali of day one
were the same for base two as they were for base one.
At 1300 hours (1:00P) of day one I went to the "dash twenty-cne" section
(the old 780 cquiprent) of the Organizationnl Maintenance Squadron (0H8). 1
spent until 1700 hours (5:00 M) observing a sergeant, {irst teruer, crew chicf

AFSC, «s he and his two helpers rigped passenger seats in and out of aireraft and

also rigped an aircraft for an airdrop. T did not conduct a post observation inter-
view as the previcus base's results jndicated that it wes not droductive.
Day two was a holiday, Veteran's Day, (or everyone on the bace except the

aiveraft vedntensnee poople, MAC's maintencuce force woerin seven davs o veok,

twenty- fenr Loar- o der s At S700 hours (G000 A7) T wen the firet tora oo o1
that Tooas sodug to o orve for the dove T tank Tor the dav wan b et i o0

craft rendy for a 1700 hoars 20000 ) toleod oo T wpot the dav o obeor s vt
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they vere doin

o, ohew they wont about it the imnact of woviroraeniol events, 04

how they coped with what was goirg on arovnd them. My methodology to ohaorve

a2 to what ooor owhy o T attonn Uy -
N - s e e ———— - e e - PP - - — P
(\'7‘0 : * - Lot . . - (RIS + . i
N AR i) JeoDues o, Mo u s ot et Ivios

was condiic . ed,

Day three was spent on the mid-shiit (1600-2400 hours) observing the main-
tenance crew working out of the Jet Shop Flight line Truck (bield Mainteunance
Squadren ~ FXS). The crew consisted of one Techaical Sergeant seven level,
two Staff Sergcant five levels and two Seunlor Adrmen five levels, all jet engirc
specialists, Due to circumstances beyond the investicator's control, the level of
analysie Tfer this chservation s the crew rather than an icvdividua!. All previjovs
observations had bcen on the individual level of analyeis, 1 observed the crow

naintenance enviivonnont until

as it went about intervacting with its tasks and
approxirnicly midniziht when the ¢bilt changed., No post observation intervicos wes
conducted.

At 0700 hours (7:00 AY) of day four T went to the Avionics Maintenance
Squadron (AMS) and spent the day observing a first term radar specialist. The
specialist was dispatched from a waintenance shop and when a task was completed
he would return to that shop and wait for the next task. The day shift ended at
1600 hours (4:00 Pi).

At the end of four days of observation 1 had spent approximately 29 hours ob-

serving two crew chicfs and two spercialists. At the cond of ny obscrvations at baec

two I had speat a total of 57 hours observisg six erew chiefs and seven specialists

e
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The coordinaticn of my visit and my schedul

¢ jor the first half of dav cne

wore the oo for base threo as for b one and two. 1 wos not Eblo to arron
& Ll o« J Ty M I . . v ST cf ol Pe L ] i

I NN Covis S i N R [ ol L TrC Lo T
porturity e cheorve wod ce undey wirtery conditions The weollar corpon vy

and during ny visit there was Ureezing rain, snow

atures,

Day two was spont cbserving a Senior Alrmen

duties in aun Orgaunizationsl Mairntenauce Squadron'

was acconplished ol a large heated hangar

was to clear (£i+) o nuebor of already writ

work arcz. My methedology was to 11((1ALA witlh
and to oheco the techvgeian as |

1600 hours (4:00 M),

At 1600 hours (4:00 TM) of dav three 1 ret
Navigating (WCIN) specialist that 1 was to spend
was located in the Avionics Maintenance Syuadron

patched froa ANS throuph the radio in the WCIY s

ny rtthndo1n'y was to be as nobtrusive as p‘ﬁthle and vet Lcop the subject

specialist, the immedinte work aro | and the ror
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tion. Tor moct of the shift [t was cold, verv w
activitic: Lock place outs:ide.  The shift chans

terni oted,

Tyenq. .. re Ay s . . . 5 P S ..
Doy dcur wos aise oot on the odd it b

ed at midnight and my observaticn:

, high windgs, and subzero terner-

crew chief as he went about his

(0MS) phase dock, The work

duriny the day shilt and his
ten up dicscrepoacics fn hie awaic J

t%c wﬁlf"' ag ]]L"G as nossith o
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Day two end. g at «hiit chan

the Weapons Controel Inertial
the shift with, The WCIN shop
(AMS) . The specialist was dis-
hop flight line truck. Again,
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shift with a crew chicf on the flizht JTine. ft was hitterly cold
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between dispatches

147}

1 ene of unobtr

the beginuing of the

interaction. The temperature g

up cnough Lo begin sameing in the corly fternocn and by ¢hift chen-o

chaorvatiun ¢nd

snowing hard.,
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in my line bod; coordinate my depinture,

On base threc 1 gpent 30 hours aorving two crew chicls and
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The cunmlative toial Jor all threo baccs ves 107 hoviw spent obin

chicfs awd niloe specialiste,

thodolosy
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Observati

The central purpose of this research was to observe Alr orc
personne) as they went about their duties in as naturalistic a ma
Realizing that the ohserver bocemes part of, or perhaps intrudes
tenance environment it was o011 believed that after some nininal

server woald blend into the cnviromsent If he was unohitrusive eno

fully explaining thot the obeerver was not a quality contrel insy
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to coserve how tolnss got done and that Lo owen T o oo pany the ot joct o the

suhjoct wias to ope abhout hicoor hier datics ao It the (Boorver was ot there.

Cuce at tho task site (fLe. aircralt oo he 115000 live) the Chacrver w0 ol
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craft.  The oborroer might bave to chan, position frea tins to tios o Reoyp

TeoInoa ca-val o uanner and

enca and would cone ovor

{ ) Cocasionually the subjoet would remernber the

’ to talk, particuloriy durirg slack tise. In the latter of the project the

‘\' obrerver staved with the sane subiect {for one entire shiift and went with bl or
.
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- Ler vl covey he or ohe owont., Sotines Lasl meant spena: sin boovra cnrside in

subzero tenperatuse, standi ror several hieurs In oa hoavy stowstora, or pouil:

suthurn' «n oo hot afrfcryeen 1o picdmont Yorth Careidins,

PLe the obuurver woultd uote the assioned tase (Cooc

an hour vhile othors took the vhole shift) and theon cobserve how the subicct woat

abeout accowplishing that task and taking notes on whet Interrupted task accomplish-
ment aan what the subject did about it,  JToterruptions ranged frow needing a clean

Yap, to puing on work stoppare until oa necded coordingtivg specialist could bo

socheduledy Subject coping behavior ranged frowm dozing under the wing of the air-
craft o or poingaeeplace viere jtowas warm to aparessively and effcctively pursuing

&3

a coordivnted cource of actionthat resulted in successful task accenplishment.

The cbeerver kept poper cod peneil track of the arcligned task, svbject Taolavior,
enviren ontod eve t o ael Diteracbtion betwoon the throo, as best he could (if was
aloo Dot st toe ) i he oo preparcad withh ear protectors (fer nodine copese -
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by vtiliving a data crte oo tion ach in real time oa a ot

£ . computer (egoe Avpendix "11) . lue modn point is that the methbsdology oy
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IV, RESULTS

As specified in the project proposal this research was designed to explore
how one would go about researching what maintenance personnel do, what events in
the enviromment impact on task accomplishment, and how the majintenance person copes
with the interaction between task and environment. In light of the defined ¢b-
jective it was anticipated that some portion of the vesearch's results would be
a modification of the methodology as new inputs were received from the research
process. The original methodology involved the observer accompanying the tech-
nician to a task site with the observation beginnin: with task preparation activities,
The investigator would observe the technician, task, and environment and enumecrate
distractions and the technician's responses to those distractions. There was to
be a post observation interview with the investigator asking the technician what he
or she thought the distractions were and how they managed to get the task done in
spite of the distractions. This procedure was to be followed for one outstanding
technician, selected bv the supervisor, and then ore average or low performance
technician.

Base One Results

The methodology was in trouble from the first hour of observation. The
methodology was far too simplistic to observe, record, and interpret the richness
and variety of activities and interactions in the environment. The results iron
base one are divided into two categories, results pertinent to methodology and
results pertinent to maintenance, and they are treated separately.

A. Results Pertinent to Methodology - As the original metheodology was ap-

plied to the research task the following problems werce encountered and

noted.

SR N
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It isottentimes Jifficult to determine precisely what the assigned
task is and what the paramncters are (i.e. a crew chief recovering
and launching an aircraft from a cold pit).

It is difficult to determine from obscrvation the impact of some

environmental interactions such as temperature (hot), noise level

(high), bathroom location (one-half mile away with both males and

females on the crew), and availability of potable fluids (low).

The observation time of two hours was too brief to observe a rep-

resentative sample of the subject's behavior.

The comparison of coping behavior between a high performer and a

low performer could not be made {or several reasons:

a. In most instances the%e were not enough people available for
duty to have the luxury of picking between specialists.

b. In all but two observatiocns, both specialists, the subjects
were first term airmen of approximatelv equal experience and
time in the service and measureable differences in performance
probably did not exist, particularly over a short time frame.

The post observation interview did not work as the maintenance

people did not appear to discriminate task from envirconment. When

they did discriminate they tended to focus on one issue. When
asked to explain how they circumvented environmental obstacles they
were not aware enough of their own processes to articulate them.

The methodology was far too simplistic to observe, record, and in-

terpret the richness and variety of activities and interactions in

the environment with paper . pencil technology and one observer.
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Results IBE?ff&f?.fflfkﬂ”f{f@Dfﬁ - As the original methodology was applicd

to the rescarch task the following distractions pertinent to efiective

and efficient maintenance were noted.

1. Maintenance personnel spend a majority of their time waiting (for
everything) and the slack tinme is seldom their fault.

2. Almost all maintenance is being accomplished by first term maintenance
personnel with two to four years experience. Of the nine maintenance
personnel observed on this base only two were beyond their first en-
listment and they were both staff sergeant specialists.

3. All things considered, the individual maintenance person does an

excellent job in coping with distractions and eventually getting

the job done.

4. As a post priori, comparative comment, the flight line maintenance
environment of the POMO structure (AFR66-5) is substantially more
turbulent than the AFR66-12 maintenance environment.

5. There is little technical assistance available from supervisory
personnel and the first term maintenance person must muddle through
as best he or she can.

6. Cross Utilization Training (CUT) is not working and there are people
attempting to do maintenance on systems that they have only the
vagueist idea about., In one instance a specialist was going to

unnecessarily have an ejection seat removed in order to get access

to a component., He was not working on the system or in the field
of his primary Air Force Specialty Code (AFSC).
7. The crew chief's maintenance tasks are comparatively routine but

the environment in which the tasks are accomplished is highly turbulent.
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Unexpected flight crew arrivals, aircraflt tail number switching on
the flying schedule, broken aircraft, changing take-of{ times and
other unpredictable events contribute to a high degree of uncertainty.,
The crew chief deals with the unpredictability by keeping his or her
vision narrowly focused and/or by attempting to flee the unstable
environment through cross training or seeking jobs in a more stable
environment.

8. The decentralization of specialists into the AMU's means that there
is no central source of technical expertise. As a result unique

malfunctions go unrepaired for extensive time periods.

9. The pressure to generate sorties 1s so intense and enduring that §

it overwhelms most other events in the environment. Everything -
technical data compliance, safety, maintenance discipline, good
supervisjon - is subordinated to generating the maximum number of
sorties. Time pressure causes the environment to be so turbulent
that the intensity and magnitude of many "normal' distractions are
overvhelmed and they remain below the threshhold of significance.

A review of base one's results and methodology was made before visiting base

two and the methodology was modified.

Base Two Results

The basic methodology change was to increase the observation time to one full
shift, approximately eight work hours, for each maintenance person observed. Along
with the above change the post observation interview was discontinued because it
appeared to be contributing little additional information to the research process.
It may be that an extensive, probing, post observation interview would contribute

valuable input but that approach would consume additional resources, particularly
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the subjects' time.
# A, Results Pertinent to Methodology - As the modified methodology was applied
to the rescarch task the following issues were noted,
1. The increase of observation time to one full maintenance shift is

definitely a step in the right direction. However, it is probably
still insufficient. If a maintenance person works 200 eight
hour days per vear he or she works approximately 1600 hours. (Air
Force maintenance people probably work far more than 1600 hours per
year.) One eight hour shift is one-half of one percent of that total
and is probably not a representative sample of a maintenance person's
behavior or work patterns. Observing a maintenance person for one
forty hour work week would encompass two and one-half percent of a
"normal" 1600 hour work year. The amount of observation time re-
quired to acquire a representative sample of a maintenanc= person's
activities and work patterns remains a research question and a
question that is confounded by varying degrees of environmental
turbulence.

2. The precise operational definition of "a task" remains a problem,
Tt is comparatively easy to agree that the changing of a tire has
a definite beginning and a definite end and the activities of the
maintenance person are engrossed in tire related actions. However,
if the task of the maintenance person for the entire maintenance
shift is to prepare an aircraft for a 1700 hours (5:00 PM) launch

the overall task becomes a series of discrete tasks and it becomes

difficult to differentiate between task and environment.
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3. The comparision between a high pertormer's and a low performer's
5 coping behaviors remains an unrealistic objective, Given manning

and experience level problems it is not a viable approach to compare

extreme behavior without creating additional work., First, the host
organization would not permit that; second, the maintenance person
does not need additicnal work; and third, by requiring additional
work the investipgator would actually be creating an artificial task
l ' environment. It might be productive to determine average or normative
behaviors and work patterns instead.
4. The observation methodelogy is a potentially data rich approach to
} what Air Force maintenance people actually do. However, the .ichness
of the activities overwhelms a paper and pencil (note taking) tech-
»L,. nology. The availability of a hand-held computer into which observa-
| tional data could be keypunched and which automatically recorded time
Lf\ would make this type of research much more productive. (See Appendix
II1)
5. Related to item #2, the operational definition of an environmental
- distraction is also a probiem. If the observ~r identifies an event
as a distraction how can he or she determine the magnitude and
intensity of that distraction or should all distractions be considered
as the same weight?

B. Results Pertinent to Maintenance - As the modified methodology was applied

to the research task the following distractions pertinent to effective
and efficient maintenance wcre noted.
1. Maintenance persons are required to perform maintenance tasks for

which there is no training, no technical data, and no test equipment.
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2. Coordination when a supportiny, specialist or crew chiefl is nceded

is a continual problemn.
3. First term airmen, with attendent skill levels, are performing al-
most all maintenance and generally without competent technical super-

vision,

4, The maintenance person works in an environment distinct and separate
from the rest of 2 base's population. The cight to five, five days-
a-weexk world goes about its way with, at best, minimal concessions to
the twenty-four hours-a-day, seven davs-a-week maintenance schedule.

5. In the specialists' environment events are driven by the random
arrival of unscheduled maintenance demands. Specialists pass the
waiting time (a major distraction) in a variety of activities de-
signed to consume the idle time.

6. Maintenance personnel function in an environment laden with uncertainty,
Seldom do they know exactly what they will do when they arrive at
work and that may well be different Iivom what they will do in the
second half of the shift,

7. Transportation and communication are consistent major problems.

A review of base two's results and methodology was made before visiting base
three and the methodology was again slignhtly modified.

Base Three Results

The basic change to the methodology was to, if possible, increase the ob-

server's unobtrusiveness. The observer was to stay as far away from the subject

and the task at hand as permitted himaclear view of the subject, the task, and the

environment. Interaction with the subject was minimized after introductions and
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while not rudely turning awav interactions initiated by the subject, the
observer did not encourage them,

A, Results Pertinent to Methodologv - As the modificd methodology was ap-

plied to the research task the following issues were noted.

1. Instead of one maintenance environment existing there are multiple
maintenance environments. The maintenance environment of each of
the three major commands differs and the environments are different

on each base depending upon where you work. The maintenance environ-

o ' PR

: ment of a phase dock is different from that of a person with the
same AFSC working on the [light line. At the same time the same

F\' specialist may work inside a maintenance shop the first part of his

or her shift but work outside on the flight line for the rest of the
shift. Any assumptions that the Air Force maintenance environment
isa menolithic one should be challenged and tested.

2. Extreme weather conditions suggest that the magnitude and intensity

of distractions do vary.

3 3. As a practical matter the observer must be prepared for weather
extremes and flight line conditions. The unprepared observer could
suffer everything from sunburn to frozen extremities and at the same

iq ‘ time damage his or her hearing because of inadequate noise protection.

F’ In addition the observer should be familiar with the rudiments of ?

. aircraft and maintenance safety as well as security rules and regu-

lations so that he or she does not become part of the problem.

4, The observation time {or any one subject is still inadequate. De-

pending on the flow of maintenance events a maintenance person on
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any one shift may or may not be involved in representative, rather
than atypical, behavior or work activities, The obsecrvation tine
nceds to be increased.
The observation effort is spread over too wide an area of maintenance
activities for this stage of the research, Instead of observing a
variety of AFSCs the observer should confine his efiorts to one
AFSC (i.e. 431xXX crew chief) so that there is more comparability

on more similar data.

Results Pertinent to Maintenance - As the modified methodology was applied
. . & PP

to the research task the following distractions pertinent to effective

and efficient maintenance were noted.

1.

Severe winter weather obviously affects both man and machine. As
metal contracts in sub-zero weather maintenance demands differ and
increase. At the same time the maintenance person must expend eficrt
to stay warm and keep his or her extremities from freezing,

The type and complexity of the assigned weapons system is and of it-
self a major component of the task environment. The more complex
the system, and the harder it is to gain physical access, the more
likely severe weather is to compound the maintenance problem.

Weapon system reliability and maintainability are increasingly im-
portant to the quantity of maintenance demands under extreme weather
conditions. (1n undermanned, real or perceived, areas excessive de-
mand is a significant distraction.)

On some tasks better grouping of tasks or scheduling could improve

productivity.
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5. Powered Aircraft Cround Equipment (AGE) is a continuing problem wnd

its unreliability wastes increasing amounts of time. Maintenance

personnel are less likely to stand around and wait outside for the

AGE to be replaced in sub-zero temperatures but will leave the

task area to seek warmth,

6. Transportation and communication problems are compounded geometrically

by extrene weather.

Partial List of Distractions that Directly

Impact on Task Accomplishment:

parts availability

special tool availability

hand tool availabilitw

idle time (nothing scheduled)
inoperative or broken AGE
inadequate communication

slow transportation

slow crew chief or specialist support
the weather

technical data availability/adequacy
broken test equipnent

maintenance scheduling

changing flying schedule
non-maintenance requirements
weapon system maintainability
inadequate training

technological complexity
frequency of supervision
environmental uncertainty
interaction with flight crews
randomness of maintenance demands
manning levels

system or component accessability

Note: This list is not organized in order

inoperative head sets and ground cords
special test equipment

volume of paperwork

weapon system reliability
transportation

distance to task site

distonce to bathroons

distance to hcated aresn

availability of potable 1luids
perceived misemphasis on quality control
time and/or mission pressures

overtime and/or weckend work

meals on swing shift and midnight shift
technical competence

support from nen-naintenance activities
poor work methods and habits

inadequate supervision

missing aircraft forms

enviromumental turbulence

perceived status orf maintenance

waiting time (on task but need something)

safety or lack of it
the maintenance structure (i.e. AFR66-5
vs AFR 66-12)

of importance.

It is not suggested that the above list is all inclusive, the frequency of

impact is not known, nor is it concluded that the categories are independent factors

free of covariance. However, the list results from 107 hours of observation of

eight crew chiefs and nine specialists by an observer who is familiar with Air Force

maintenance. As such I think that it is representative of what transpired in the
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environment of thuse Air Force maintenance people observed. It must be remembered
that random selection of sites or subjects was not accomplished and gencraiizations
from this research to the general maintenance population must be made with extrenc
care. It is suggested, however, that this list can provide information to begin
development of a more sophisticated classification scheme to be used in future re-
search, The implications of this research for the present maintenance environment

and how additional research might be done are found in the next two sections.




“issues.

V. DISCUSSION

As caution nust be crercised in peneralizing the vesults of this study to toe
general Air Force maintenance poputation, the nmajor issue of convern is the neth-
odology. T believe that the ualntenance observations nrovided the informition
necessary to devise a scund methodological and analviical schene and also some

interesting phencmenological data. This discussion will focus primarily on the

methedological issues and will touch bricily and separatcely on the maintenance

Methodolog

The methodolopy used in this study is too weak to provide havd data for
policy making but at the same time it bhas provided the data to develop a scientiy-

ically valid study. 7The original intent of this study, hewiver, nas becon satisliicd

becaus. it was designed as exploratory vescaveh and to that end 1t Bas bheea sucve.o-
1) 3

ful. While the study did not produce an-vers it did help to elarifiv guestion:
P I t A ] 3

which was the anticipatced outerie, The basic questions ralsed are:r coperaticonal

definitions of tasks, distractions, and coping behaviors; the conpiexity of the

rod existence of

observation process, including sampling issues; and the hypothes
multiple maintenance envircnments rather than the assusoed monolithic envirenment.

Operationally differentiating between task, distraction, and coping behavioer

&

is ncot as simple as it first appears., How the task is defined detormines whot

the distractions are and what the distractions are determines the range of coping
behaviors available to the technician.  1f the assigoed task of a 431NN (erew chief)
is to recover and launch F-=4% airveraft from a cold pit what activities is that ta=k

Ynorwally” made up of 7 How the above question is ansvered deternines chat activities

will be labled distractions that then generate some kind of behavier on the technician's
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part. lor instance, "wormal' coid pit activitics consist of servicing and
inspecting activities and interacting withh the flight crew, Broken aircraflt (coge
3 for marntenance) are not handled by the cold pit crew but return to another poit
of the ramp to be handled in a fashion diffevent than the cold pit. However, if
in the course of sevvicing and inspecting a cut tirve is identificed, the cold pit
crew will designate one or more “rew members to change the defeetive tive, Tu
this sense the tire chaunpe, although a discrete maintenance task, is a deviation
from the "normal™ flow of events in the cold pit and would be labled a distraction.
How the crew chief aussipned to chonge the tire reacted to the assignient and how
he or shec actually went about acconplishing the task would be labled coping behavior.
Once the tive change bogan, delays for parts and special tools would be distractions
for the tire changing tosk and how thie crew chief reacted to the distractions would
be labled coping bebavior for that task., On the other hand, a specialist dispatoied
from the wheel and tive shop to change a ain gear tire oo a B-52 Lias as his ceviral
task only the changing of a tire and when thot task is completed he or she retur:s
to the shop for further dispatch. The crew chief in the cold pit, upon conmpletin:

the tire change, returns to the central task of servicing, inspecting and Jeunching
the F-4 on its next flight. What labelinatakes place and what paramcters are drawa

\

obviously interacts with operationat definitions, A prelininary categorization

"Recommendations” section,

scheme that addresses these issues is presented in the
The complexity of representative sampling and the obscivatieonal process itwelf

are the second methodolegical issue. There is no pretense that the obscrvaticas in

this study are representative of individuals or groups. What a representative obser-

vation is is an unknown at this time. However, this obhserver's experience indicates

that the absclute minimum obscervation length is one workshift but that is probahly

not enough, A more representative sample would be one work week's activity (five,
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cight hour shifts) for one individucl. At this obocrvaiion Tongth, however, other

i factors such as cost, availability, and the observer's endurance intrude and con-

; found the equation. A further problem in this study is the fact that a broad range

(diflerent AFSCs) of nmaintendance people was obscerved and comparisons between ob-

|

§ servations are risky indeed.  More, Jonger observations on maintenance people in the
4

E

i same AFSC are needed to develop acofidence Jevel on the representativeness of

i the samplc.

>

? As previously noted the cunplexity of the observing process overwhelnmed the
4 observer's paper ond pencil technology. The problen of operational definitions,
A the varying turbulence in the different maintenance envirouments, and the dij-

J

ficulty of keceping track of and interpreting what was going on in the environment
combined to discredit the paper and pencil technology. This problem is one of

the casicst to solve as in the course of this rescarch T encountered inforpation
that led me to a picce of technology (hardvare) (See Appendix 111).  The uvse ef this

hand-held computer, combined with a sophisticated caterorizaticon scheme and a valid

H

sampling technigue, will make possible the kind of study necessaryv to produce the

data that policy decisions can be made from. This approach will be expanded upon

LA BT

. in the "Recommendations"

section.

[y

The third methodological issue is the one of an assumed monolithic nmaintenance
environment versus hypothesized multiple maintenance environments., If manpower
planning or any other resource allocation is done on the basis of an assumed mono-
lithic maintenance environment preliminary, phenomenclogical data from this stuldy
indicate that that assumption should be challenged and tested. SAC's, MAC's, and
TAC's maintenance environments differ from cach other because of their different
missions, The erew chief's maintenance environment differs from the specialist's
maintenance environment because of the range of tasks cach is involved with., At

the same time, it is likely that the crew chief who works in the phase dock functions
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in a different onvironment (in an corganizaticpal sonse) than the crew chief on th

flight Tine (i A00C) and the same thing appiiee to the specialist who works on

the beouch and the one who works on the flight Tioe., I1r we assune, from vhat data

base 1 do not kpow

, that the envivoment is wonolithic and in reality it is not,
manpower and other resource planning developed on that {alse assunption wili dve-
functionally distribute scarce rezources. Gilven the complexity of the modern Alr
Force maintenance werld the possibility of wultiple environments, and its impact
on all aspects of maintenance, should be tested.

While not exhausting the methodologlical issucs in this study the above coveraoge
focuses on the woior concerna. T believe that the methodology problems are solvable
and suppest a revised methodelogye in the "Recommendations' scction.  The second half

" 1

of this "Discussion' section will deal briefly with naintengnce issucs.

intenance

As mentioncoe varlier, the maintenance data generated in this study cannot be

o

generalized to the Air Tovee

intenance population for methoedological reasens., How-
ever, in a phencaenological sense, the obscrvation data has face validity. The pre-
dicted phenomena and relatiouships within the phonemena exist and the significance
to increased productjvity is higher than originally assumed, Tgc three arcas to be
discussed here are the freguency and intensity of environmental (situational)
distractions (constraints), the coping behaviors of maintenance pcople, and main-
tenance peoples’ perception of what impedes productivity,

The frequency and intensity of environmental distractions is some function
of the degree of envirvonmental turbulence. The environment in a field shop or
phasce deck is relatively less turbulent than a {light line environment and there-

fore fewer distractions are encountered, liowever, the entire maintenance environment
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is more turtmicnt cnd Jers predictable thom the olo 00T support envirosioent and

a sigui

I

iva ol a waintonanee person's tine is sposr dcaling with cnviren=

e
~

moertal Jiotractioo o, the nen-reproesentative data fudicate that 50, 0 more of a
maintenconee person’s tine Iv consured in ocoping behasiors stimulated by envivou-
menutal oveats., A substant! o portion o0 the vavianoe in the productivity cquation
can probabhla be aoccunted o by oeveats caternal te the dndividesi nainteannce
person and thererere Loven ' P or her control. The popular mythology is that the

.

in the productivity equation is controlled by the individund

majority of the v
maintcannce persen and the shotehy evidonee from this study indicates that the
situaticn, rathier thon the dniividual, contributes the majority of the varimnce.

1f fuve e rescarch confirms the prelininary data in this study nanapers could de-

rive greatey preoinctivity increaces at leas cost by proper controel of the enviven-
ment rotoer than Tecusing all preductivity efforts on the individoal maintonanc
person.

The sccend observation deserving cowmsent here is what it is thiat the main-
tenance person complains about. In most of the cases chserved maintenance peiaons
liked their job but disliked environmontal events surrounding it. They pointediy
attacked scgnents of the maintenance envirenment and specifically perceived that,
rather than assisting, environmental events hindered maintenance efforts,  They are
adam:at and voeal about this, particularly since in two of the three bases no effort
was made to collect this type ol informaticn. Unfortunately, it would take a lengthy,
probi=y iatervicw to sort tais informatien into uscable data and available recsources
precludesd that cffort.  Not only do environmental events appear to contrel the nma-
jority of productivity variance from the obscerver's point of view bhut the hands=-on

maintenance people verbalize a similar perception.
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The third observation s that the individuat mointenance person is dolng
good to excellent job (sanple not representuative) and engayes in reasenably positive
coping behaviors from a productivity polnt of view. lowever, their coping beliaviors
are often contradictory to oreenizaticnal policy, to them a peyccived distraction.,
What they are expericencing is the frequently concealed conflict bhetween presaure
for maximum sortie geueration and complisucee with orpanizational policy. The of-
ficial peint of view is that these two ¢bjectives arve one and the sarme while the
‘mainterance person views them as wutually exclusive. Te them organizationsl policy
and structure are part of the cuvirennental distractions that steal valuable time
from what is really Iluvportant. The maintenance poerson is productivity oriented
and strongly resent: environmental events that dnterfeve with tash cccorplishozent.,

Managerent nieht achicve sirnificont preductivity gaing at low cost by better control
--f:,,‘, o } - o2 R

of distracting c¢nvironrental evente, Thie strategy should produre quick returne
and is casjer to implement then significant avtituvde change.

After experiencing three vecks of maintenance observation 1 ew reasonabiy con-
vinced that the basic ideas in this study are supportable and that valid and reli-
able data can be collected. 1 believe that a sound methodology can be developed
fror this preliminary studv and T know that a valid saupling schedule can be worked
out. T am convinced that this line of rescarch will have a measurable impact on the

productivity question and while the dellar cost could be low the organizationo]l cost

could be high. How 1 visualize a larger rescarch project that corrects the flaws in

1

Weecompmendations'” section.

this study is contained in the

RSNV PT.

A e
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i V1. RECOMCMENDATTONS *
In order to produce results generalizable to the Aly Force maintenance popu-

g lation a stratificd random scicetion of sites (boaves) and individuals vust be de- ‘

E veleped, 7To keep the sample size reasonable the study should concentrate only on

one Air Force Specialty Code (AI'SC) and 1 suggest that it be 431%X, erew chief.
The sample would be stratified by comnand (MAC, SAC, TAC), by skill level (431X3,
431X5, 431X7, 431X9), and by type of aircraft; but, once stratified, selcction
within the strata would be random. The total sample size would depend upon how
many 431%5" there are in how sany locations., Randow selection of sites could be
done at any time ownce the population was Identified while the random sclection of
individvals would be done on each individual site using the vnit's master roster

of personnel assigned in the 431¥X AFSC.  The sanpling problan is a standard one

and conpared to the otheor issues is casily solved.

The toughest preblem ic a nanapeahlo, sophisticated classif{ication scheme that
realistically enconpasses all of the activities that the obsevver might encounter,
What makes the whole project feasible js the hand-beid computer typified by the
material in Appendix 111. A coded classificaticn schemne could be developed, within
the capabilities of the hand-held computer, that would permit the observer to keep
accurate account of a variety of tasks, e¢vents, and subsequent behaviors. To solve
the problem of tasks within tasks (i.e., cold pit crew changing a tire) a scheme
that provided codes for prinary, secondary, and tertiary tasks could be devised.

The virall schewe would need codes {or tasks  codes 1oy envivonmental distractions,
and codes for the coping behavior resulting from the distraction, The hand-held
computer has an internal clock and all entries would have time references,  For

example: on a fourteen character kevboard the first six digits could be used to

code primary, sccoadary, and tertiary tasks; digits sceven through ten could be used
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to code distractions, and digits cleven throvgh fourteen could be used toe code
coping behavier. From a preconceived coding scheme the observer would seclect the
apprepriate nubers and punch them into the hand-held computer resulting in a
minimum of recording time and a meximam of obscrving tine, With sone practice
the observer would become quite cdept and shonld be able to keep up with the pace
of environmental events. When the day's observations are finished the hand-held
computer is plugped inte a big computer and the data is divectly duniped into the
big computer. Depending on the facilities available the dav's r1aw data is aveil-

short time and can be reviewed and corrected if necoe-

able in print out form in
YA Wile i LCeanrunt o care r is {res) The stored dat: s he Ve v e
sary while the observer's memory is fresh. The steored data in the cenputer cec

mulates and data analysis can be performed at the investigator's discretion. The

information fer the content of the Task, distraction, and Coping Behavior dimenc<icnn

of the coding scheme is available and could be fleshed out, if necessarv, during
a pretest. A pretest of the sampling, classification, and observation r-cording
methodelogy would be necessary and could be completed in a one veek rield trip.
Compared to survey rescarch this type of research would be relatively expensive but
would result in hard data about what maintepance peojple actually do rather than
self-report data which is historically unreliable,

As a conscquence of this feasibility study I am reasonably convinced that a
larggr study that is conceptually sound and methodeologicallv valid is possible,
The results of such a study would be generalizable to the entire Air Force mainte-
nance population and would provide reliable data fer policy making decisions. The

following section concludes this study and ties all of the ends together,
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VIL. CONCIUSTOL
This Alr torce Orfice of Scientific Researehv (AROSR) Hinigrant Project has
. been a lemrning experience, it was designed that way. Because of resource constrainty
the study was liaited in scope but it has geacrated valuable information.  The con-

ceptunl developuent appears sound, the methodological problems are resoivable, and

*

N the inlormation that a larger study would produce is important to Air Foice mainte-
nance manageuent.  Productivity, however measured, will continue to be an issue and
the speculative data from this study indicate that aanagement has ignored an arca

that has a poteatial for high pavolt in preductivily increases. The issuc and the

9 methodolopy are werth pursuing,
.4 ' Traditionally, nanacenent has focused its productivity ¢fiorts on the indi-
vidual ar the botten of the organizational hicrarchy wiho engases in the hends-on
core technology.  7This approsch assunes that the hands-on Air loree mainteunance
perscn coatyols o subhstantial portion of the variance in the preduction cquation.
," What additional resources that are cowniited are committed to deing sowething to
the individual to increasc productivity, The conceptual argunent contained here-
in challenges the above assumption and suggests instead that environmental distrac-
tions (situational constraints) dominate the variance in the productivity equation. 1
k A highlyv rmotivated, competent maintenance person may nct be pro\duct‘ivc_ but it will
. be the fault of the envivenment in which the task is centained, not the fault of
the individual. TI7 the tentative evidence in this study is borne out there is a
much higher potential tor increasing productivity by c¢hanging the cnvironment

rather than the individual,

e &\

Resource allocation is currently acconplished under the assumption that the

& planncers know how maintenance people "really'" spend their time. The tentative data §

from this study suggest that maintenance people spend 507 or more of their time coping
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with distracticns which further suppests that planners substontially overestinate
the tine per -aintenance person availadle for tasx accomplishrent.,  Amcry other out-
comes, the cxpanded study outlined above wveuld provide hard data on how nuch time
(NOT time-motion study) is availabie for actual task accomplishment and could pro-
vide valuable information to resource allcecators,

The bottom line is that data frowm tie above surpested study could provide
managers and resource allocators with the information on how to attack productivity

issucs from a new direction, Not onlv is it necess to recruit, select, train,

and assign qualified maintenance people it is also necessary to insure that the

environment in which their tosks are isbedded does not inpede or distract froem task

accomplishment. 1t is the latter jssue that necds increased attention from nanage-
ment and this line of research could provide managere with the information to bet-
ter manage the maintenance cuvironwment. As Poters and 0'Conney conment (Academy

of Management Review, 1980, wol, 5, 3, 391-3%97)
Situational constraints retevant to perfoymance outcomes remain a
relatively uncxplored source of variance of potential inportance

to both researchers aud practitioners alike. This frequently over-
looked construct is hvpothesized to affect both the level of obeserved
(sic) performance and individual difierence/work outceues as well

as satisfaction/peryoruance associations. The limited empirvical evi-
dence available ecledrly justifics the need to further explore the
direct and indirect e¢ffects of situational variables as partial
determivants of these outcomes. (p. 396-397)
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PRIVACY RELEASE STATEMENT

I have been informed by Dr. William Kane that according to the
Privacy Act of 1974 (Public Law 93-579, 31 Dec. 74, 5 U. §. C. 552a)
my participation in this project is voluntary. If I do not wish to
participate it will not be held against me and I do not have to state
why I do not wish to participate.

If I do participate I understand that Dr. Kane is not here to
monitor the quality of my performance and that he will nct report
back to my supervisor. The data gathered on me as an individual
will be combined with other individua’ data ard the ability to identify
my individual results will disappear in the aggregation.

I hereby give permission for the use of my information with the
understanding that it will never be attributed to me personally.

Signature ‘ Date
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10.

POST OBSERVATION INTERVIEW QUESTIQNS
William D, Kane, Jr., Ph,D.

Western Carolina University

Rank AFSC Date

Base Command

How many years service do you have?

How many yecars of experience do you have in this AFSC?
How long have you been assigned to the base?

How long have you worked on your current weapons system?

What events occurred since you were assigned this task that slowed you down
or made it difficult for you to complete the task?

ol

What did you do, what action did you take, to get around or eliminate that which
was interferring with task accomplishment? '

%

How often do these kinds of events hinder your job accomplishment?

What percent of your direct labor time is gencrally consumed in dealing with
events that interrupt the maintenance task?

How do you know what to do when one of these disruptive events occurs?

How often are your actions successful in resolving the interruption so that you
continue with the maintenance task?
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DATALGYTE: THE RIUSSING LIIK

Computers have long made up the last two links
in the three-link chain of data collection, process-
ing and reporting. Butitw.asntuntil tha intigduction
of the first Datamyte in the mid "70s that the tirst
link — data collection — was sucrplied, and fully
computer-aided behavioral studies became a
reality.

BASIC BENEFITS UNCHANGED

Easier, faster, more reliable data collection is
what you might expect frem a sciid-stata electronic
data collector. But this is just a smail part of the
Datamyte benefits story.

Of much greater significance is the time and
money saved ot the processingreporting stage.
Because of Datamyte’s interface capabilities with
computers, yours or time-share, comprehensive
printed reports are yours within minutes following
data collection.

No more need for tedious, time-consuming reduc-
tions, calculations and keypunching. No more
chance for human error.

WHATITIS g

The Datamyte 1000 is a gereral purpose, hand-
held data collector with a solid-state memory

capable of storing up to 48.000 characicrs v a
computer-reazable format. Rechargeztlle tatiery
power permite at least 12 hours of Groration, Lny-
where. Following data coliection, the ¢aia s trans- i
mitted via an interface cabte to your com,,u.;. ior )
report generation.

NEW 1000 227158 OF
NEW FEATU. ZSIGE

This latest generation of Datamytes still o”f'°
the same time-proven benefits. but now it has b
updated to reflect both customer requests and
latest advances in technology. Check NEW FEA
TURES (next page) for details on CMOS tezhne ‘oqy
LCD display and environmental protection.

(D,_)

[}
it

MODEL 1004

As with the Datamyte 904, the new 1004 is an ex-
cellent tool for behavioral rescarch, allowing you
to spend more of your time chserving. Anu vou
can forget about reading. interprating and entening
time. It's handled automatically. Equaily imgporant, _
the Datarnyte adapts easily to you( other daia col- 3
lection needs.

Besides the Datamyte, you'll need a computer
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and computer program(s). f you don't have access
to a computer, we can direct you to a low cost,
nationwide time-share service.,

PDATA TR AISIISSION ...
CUINSTANTT PriGTCZUGHIG

Stored data is transmitted directly to a time-
share terrminal or mini-computer by means of a
simple interface cable. The Datamyte transmits
serial ASCl! (American Standarc Codz forinforma-
tion Interchange) into R5232C or 20 mA current
loop devices.

Data is then procassed by calling up the appro-
priate computer progrem. Within minutes a pro-
fessional, computer-written report is in your hands.

DATAMYTE 1004

INTRODUCTION Replaces Model 804. Offers the same
lea!ur‘cs and works with the same com-
puter programs. An zdapter permils

using 804 intertace cables.
A3

APPLICATIONS Usable in every known area of behav-
ioral study . . . mother-infant, teacher-
student, mental retarcation, child ag-
gression, group interaction and animal

behavior.

CAPABILITY Up to 48K memory. Numeric keyboard

with 14 characters: 0-Sand C, F, H, *.

INPUT 1
MODES

DATA + TIME are recorded upon key-
ing ENTER.

2 ONE-DIGIT AUTOTI!E: Records data
plus time upon keying any one of the
. 14 character keys.

3 TWO-DIGIT AUTOTIME: Records data
plus time upon keying any two of the
‘14 characters.

4 DATA ONLY: Records data only upon
keying ENTER.
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2 DATAIIYTE 1020 ACCEZ330RIES g T T LTI AT A :
An interface cable and a bat'ery charger are re- .
quired accesseories. and a spare baticry is nighly |
: recommeanded. All others are optional. ; s
B : !
e INTERFACE CALCLE: A wide selection of inter- ;
o face (output) cabies is available for connecting ’ )
1 the Datamyte 10C0 to a variety of computer termi- ;
‘ nals, minicomputers or microcomputers. See back ;
* of price list for comiplete listing. i !
1012 BATTERY CHARGER: Recharges a fully - !
bt discharced batter in 14-16 hours, and can also be : e :
i used as an AC adapter for maintaining merory. T S '
' An accessory adaptar permits charging a spare N
; battery. Rotating batteries permits around-the- ' 2
Y clock operation. (A small built-in standby baitery ]
é'l maintains memory while exchanging main batteries.) \
! v
b ' 1015 SPARE BATTERY: With a spare battery ;
r there is no need to hold up Datamyte operation ‘
; while waiting for battery recharging . . . a time- :
- saving convenience whenever the Datamyte is in .
e frequent use. ¥ L7 _ }
2l 1022 CARRYING CASE: This durable ABS plastic _ /./' ‘ o :
;;;_ “atlache case is lockzble. The custom-cut foam T / K l
- rubber insert is cesicned to protect and hold the L T 1
b | Datamyte 1000, a battery charger, spare battery el i
and an output cable. T e R ;
SR : )
i“ Zatare niaan n e e Rema . Z“:-ﬁ;(__,q 4
SPECIFICATIONS
SIZE:13x10x 1.5inches i ' MEMORY: 2K, BK, 16X, 32K cr 23K ch=rocters
WEIGHT: 3 b, , ENTRY RATE: 10 keys per srcond. max.
ROUSING: Biock ATS plastic
SCRATCH PAD: 4.25 x 7 inches OUTPUT: ASCII, RG232C (zr 20 A currztlcop optional)
NECK STRAP: fiarmontle. positionable OUTPUT PATE: Seciceiable baud rates of 150, 150, 300, 600,
OPERATENG TT"P:00° - 123°F 1200, 2260 or #2090, Or user provid~d baud cicek
5 MAR BATTENY: 12 curs ecerstion recharacable, removable (16 times bavdrate up to <cCimuax.)
L STAMDEY BATTURY: 1S hours mzmory retention .
' KEYBOARD: C.F. H, *.0ru 9. Aluo CR (carriage retuin) EXTERT«F CO.H—RE‘IL:'“ R )
CLOCK: In sceends. or hundrediits or tisousandths of a minute CC3 — Stop Transmizs. a (13 HEX)
{selcctablo) DC1 — Resume transmnis aan (11 HEX)
E . INTERVAL TIMER: Syviilch selectable inintervals of 3. 5. 10. 15 BEL — Resume transr s-:un (07 HE X}
E and 30 secends, or 1, 2, 5 and 10 minutes. DISPLAY: 16 ¢iqit, 0.315-inch LCD (numcric)
£
° NOTE: Specifications subject to change without notice.
- ;
= oo ”'} )
[Sasaiii e AR SRR B Y T
SRR ";,.;: _L:,"‘_'“ -f -
Lo dEBORTIAATIZN
l H;S‘O_IVNDUUMM AL WNNETDNRA  MN $934)
" K . 1612)935 71704« THLEE 39 C80d
/

9187680 Printed inU.S.A. ‘
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Easier, faster, more rehinble data cotlection is what
you might cxpect from a sohid-state electronic
data colliector. But this is just a small part of the

atamyte bznelits story.

f

- change.

~

Easier, taster, more retizblae data collaction.

Observer can spend much more tima ob-
serving ... lime is recordad automatically.

Because Catamyles interfaces directly with
computers, comprehensive printed reports
are available within minutes after data
collection.

~

No more nced for munual reductions, cal-
cutations and keypunching. No more
chance for human error.

Provable savings of up to $10,000 a year
in processingireporting time alone on
many apnhcamnu.

Datamiyte ezcily adapts
data CO.Iechon NEECS .
cedures.

to your individual
. your basic pro-

Computer pre-loading of the Datamyic cuts
amount of d’..a (o Le enterco L L providos
operator promnis that virteaily eliminate
chances of missing important data.
Entries can be recalled, edited and even
compared with enines of the previous
stucy.

Battery powered, hand-held portability.

Lightweight, portable . . . twelve hours or
more of data collection for each battery

J

Y

\-

fittable).
N _J

ﬂ

CMOS technoin iy for lower power require-
ments . . . longer operating periods be-
tween battery recharcings. Unit can be
turned off without lcoing memeory. |

LCD (Liquid Cryst:! Display) for easy read-
ing in dircct sunlight lower power
requirement.

Environmiental protection from dust and
rain with flexible, transparent keybcard
cover.

Alphanumanc capabiitly and bar code
vand . . . to be announced later [retro-

Of much q:=ater significanta is the tire oo
moncy saved ol the procesuingirens: 1-" U
Because of Dotemyte’s interisng capatititoos oth
CoOmMputers, youwrs of time-nnarg, co,mr-;:

printed reports are yours within minutes fo;:;.z-:zg
data collection.

No more necd for tedious. time-cecnsumirn re-
ductions, calcuictions and keypunching. 1o more
chance for human error.

VIRAT T

The Datamyte 1060 is a gencral purpose. bzand-
held data collector with a solid-state memcry
capable of storing up to 48.000 characters in a
computer-readable format. Rechargeabie bzaiiery
power permits at least 12 hours of cperaticn,
anywhere. Following cata collection, the C¢=ta s
transmitted via an interface cable to your computer
for repert generation.

R NV TSRS b ek W e ki
RN . . N
~ . .1 R

R R Lt

\
_,.' -

This lalest generation of Dat am/tes still offers
the same time-proven benctits, but now it t=s
been updated to reflect both customer reques:s
and the latest advances in technolcyy. Ch-t-:k
NEW FEATURES {left) for details on CHVCS (ooh-
nology, LCD display and environmental protection.

FEOANS annn
TLd S ton e .. St

As with the Datamyte 906, the new 1005 1s an
excellent tool for work measurement acplications.
allowing you to spend more of your time obtsery-
ing. And you can forget about reading, interpreting
and entering time. l's handled automaticaily.
Equally important, the Datamyte adapts casiiy to
your other data collection needs.

Besides the Datamyte, you'll need a computer
and computer program(s). If you don’'t have accoss
to a computer, we can direct you to a low cost,
nationwide time-share service. Also, we have
both time study and work amplum prearans
accessible on time-share, either of which vou
can rewnite, if necessary, to fit your own computer.
For details, ask for Technical Bulletin 154 (Time
Study) or 158 (Work Sampling.)

J
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For intformation on using the Datamyte in other
applications, ask for thase bulietins:

103 - Downtime Recording
105 - Predetermined Time Systems

PACT I LT FU T FTOTIIED
The two new optional fcature° to be announced
tater — alphanumeric capability and bar code

wand — will be retrofittable to previously pur-

DAT 0 ne it oL,

GRS T R L Dal

Stored data is transmitled directly to a tunz-charn
terminal or mini-cornputar £y means ¢! o ooomrn.2
interfacoe cable. The Dotumyte transm.ic zena!
ASCIl (American Stancard Code for iric -wution
Interchange) into RS5232C or 20 mA current Icop
devices.

Data is then processed by calling up the anpro-
priate computer program. VWithin minutcs a pro-
fessional, computer-wrjtten report is in your hands.

chased 1006 units.

DATAIIYTE 1005
INTRODUCTION Replaces Model 808. Offers th2 same features, and works wi
the same computer pregrams. An acdptor pcrrmis using Svo
interface cab‘m
APPLICATIONS Time study, work sampling, dewntime recording, predetermirad
‘ time systems, event recording, gauge rcading and traffic
studies. (NOTE: Ask for tech reports on these subjects.)
CAPABILITY Up to 48K memory. Numeric keyboard with 14 characters: 0-2
: and C, F, H,°
INPUT '
MODES 1 DATA + TIME zre recorded upon keying ENTER
2 ONE-DIGIT AUTOTINIE: Records data plus time upon keying
any one of the 14 character keys.
3 TWO-DIGIT AUTOTIME: Records cata plus time upon keying
any two of the 14 charccters.
4 DATA ONLY: Records data orly upon keying ENTER.
5 DATA + EDIT: Data is recorded upon keying ENTER and the

recorded data may be edited.

DATA + EDIT 3 DOWNLOAD: Allows entire memory to be
6 downloaded with prompt and data fields. Also allows editing,
except for prompts.

DATA + TIME + EDIT + DOWNLOAD: Same as In-Mode 6,
but with time ficld added.
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An immfu.’;\ VAl o esg o bhattety cheeqger are re-
quired acoenine 0 g g spare battery 15 highly

recommonm OV s are opuional,

INTERFACE CAtty & e selection of interface
{output) cable L gnie for connecting the
Datamyt:2 1300 1 v oty of computer terminais,
minicomipute: . racompuints. See back of
price list for a e o oto histing.

1012 BATTERY N AMGER: Recharaes a fully dis-
charged batten v v oG hours, and can also be
used as an AC acacior for maintaming memory.
An accessoiry acaoie pormits charging a spare
battery. Rotaticy taitees permit around-the-clock
operation. (A simi . Cootan standby battery main-
tains memory wr o oxchanging main batteries.)

1015 SPARE BATTLRY: \W\th a spare battery there
is no need to ho x .o Datamyte opuration while
waiting for batm. soshurging L. . a time-saving
convenience whorawor the Datamyte is in frequent
use.

-

1022 CARRYING CASE: This durable ABS plastic
attache case is hie. The custom-cut foam
rubber incert is ¢: 3 to protect and hold the
Datamyte 10C0. 2

ry charger, spare battery
and an output cac.z

(N

SIZE: 13> 10 ¥ 1 Sinches

WEIGHT: 3 Ibs.

HOUSING: Blazr £~ 75 niastic

SCRATCH PAL & 25 5 Jarches

NECY STRAP Fa~c,.usie pacitionable

OPERATING T2 407 - 1207 F

MAIN BATTERY: 12 tours coeration,

rechargrable removable
STANDEY BATTE (. 15 hours memory retention
KEYBOARD: C. F. 4, * and 0 thru 9. Also CR (carriage
return)

CLOCK: 020.CN - 173 53 min. = 0.01

INTERVAL TIMER. Leatch seioctablae in intervals of 3, 5,
10, 15 and 30 <econds, or 1, 2, 5 and
10 minutes

. 1{ //’h\]
P i
: ) ( /"'/
. ' R
kY K
\ ) P
\ i/
e

MEMORY: 2K, 4K, 8K. 16K, 26K bytes (maximum of 486K
keyboard characters)
ENTRY RATE: 10 ¥evs per sccond, max.
OUTPUT: ASCH, RSI32C ‘or 23 mA current loop opiional)
OUTPUT RATE: Sclectable baud rates of 110, 130, 300.
600, 1200, 2400 or £3Cu. Or user proviced
baud clock (16 times baud rate up to
4800 max.)
EXTERNAL CONTROL:
DC3 — Stop Transmission (13-HEX)
DC1 — Resume transmission (11 HEX)
BEL — Resume transmission (07 HEX)
ACK — Transmit next iine (06 HEX)
NAK — Transmit ast line (15 HEX)
DISPLAY: 16 digit,.315-inch LCD (numeric)

NOTE: Specifications subject to change without notice.
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Printed in U.S.A.
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Not only daes the Datrmyte poromt foster, more relishle data collecton,
eocapebthitie s, protesoed,

but, Lecause of its compurr interia

printed reports are evadacs vating e

Tutes.,

compretn ny

PARENT-CHILDG ATTACHNENT BEHAVIOR IN
HGME ARD LAEO2ATORY SETTINGS®

by: Roberi 8. Stowvart, MA.
Robert L. Burgr:s, Pn.D.

Division of Ind.vuiual and Femuly Studies
The Pennsylvana State Universaty
University Paik, Pennsylvena 156802

ANALYSIS:

This study measiaes the frequency, duration and rate of behavior
enchange with.n dyadic end trizdic groups.

SOFT\WARE:

Contributed by Do~sid L. Hazle
BOSSPROG - rum ana'y s proaram
BOSSPE GO - DATASNYTE 1o insiysis program
BOSSRILY - »torcocr rlich  ty pregram
BOSSSCAN ~ atd checr prosram

SAS
SPSS

CODING SCHEME:

Column 5, Onie Digt — Focal Subject

Type of Interaction (15t column)

Verboal give
Verbai receive
Physical oive

Physicdl recetve

Qualifier Code (3:d column}

Attachment

Approach
Ignore
Unaware

Other Actor (5th columni

Person x to 10

HARDV/ARE:

1811370 - 163 4

ABSTRACT:

The primuy otvectie of this sty was to obsorve parent-child
interact-on, soth g cmehiais oo procefied attachment bedhas ors,
such that § o e dota b muonat be obtained tor the efiects
of tv.o eenG o s s on the prenomeny comnoenly  abservaed
during the soo -0t on and rearan of  parents and  their young
chiddren Dyate o d e etuntoons mere coveryed ond g osysie-
matic sampi of che hetopvior of b porents) e chidien ana 1o
adult compoo o Foares s reeydod, Behavior nas coded with
respeCt o 4 e, et b een et oot Anuly s faoued upon the
freguenc oy, meoan o reeative citeg of tehgyar eschaage, reCHO-
cty and S K oty chaety ot oy ngives of enrtior dita i
cate that prents tond ta anticgate their ctald’s e d for comfort
and provide aro poote Boivioeets before the oild becomes dis-
tressed ano inctiate s b gl or o s the paront(s.

CTA compiete descant o g sionibar prore Uaos presented at the Frith Bennigd

Sauthe wtern Cont e Hum oo Ceseacpenent, Athinty, Georgry, Aprd L

1978, thicpoyy o,

TTNRIE

News Focal Sub ect = 90RCG
End of Session = 77707
Bemn New Sossion 5355
Begin Data = 66666
\_

SAMPLE RAW DATA:

00050 20705,

00100 30300,

00150 20705, ¢

00200 301071,

00250 30401,

Ca200 30101, ¢

00250 40101, Gu il

C0400 20101, QLo

etc.
feranger {person Noo 5 speaks to chud

{facal subyect), child rewponds by freenie

staring andd showrg tearfot

stran er s s e, chyl b e
10 mother fpergan N T it e
countenairce Chndd Lo by peat e

chinas to tmther’s L,

mother

countenae e,

Tute s

HLETNIN

ohe!

ety chot

hicad and sprins i soathmg voice,

L d dag R

sk oo~ ‘:' v 00 .
THiS k.:::v RURMNLSHED NW . —

o
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SOCIALINTLH . CTICN e 3 (CODING 5 ity \] {
IN SMALL CHLOuPS” ‘ ‘ Onv vty B Tt
L Type of Lo cuon tiag Lan
.. by. Rand D.Cor o1, b0 D ' Verhi o e 1
) Deug "ot i U . Vet e e ?
.7 ’ h - b ¥ Phiyoer ol e 2
St e e ) - L 2
[,;pw{‘. Yl Lo uliay Physical recrie L 4
Umv’"f“‘\[ - " ‘i., ‘ Emotions Aftect 120d o i)
Athens, Georg s 20002 ! '\ . L fweutild oo 1
. . ) . Positiee L L L 2
, . ] } T 7
ANALYSIS: i 3 ‘_ ~ s Negative B 2
This study mwgeeres fraquensy, : oy ) Other At (Brd & athodigiss
durat.on 3nd rate of Lebavior an Y Person Lo L
smati arou k (N Persenx . ... ..
mMan Groups, L. -
N e e R U Corrrinds Compte L -
SOFTVWWARE: HARDYWARE: Preses tios et
) Prosurnipt ve cumim, L2
Voriteen in BASIC T.1. 733 A5R Comply . . ... 3
NOS Text Euitng CDC CYHRE R 70, *1 o Refuse . ... ... ... .. 4
SHSS IBM 370, *.'uide! 153 Noneof flese L L 6
‘ ) , ) New Foe o satiect 0000
. ABSTRACT: Gnd of Seswan - 77777
This study .5 dosaaned 1o invest aate behioyior in human ercups. The behavior ~/
code s hused ~va s,
verbal and ¢n i LocomaneT e Lnd enmpliet, end 00050 -
- the two peopi ary {00t 315 wnd oo e [€<REvi] 2L
: tion of g . & of ca SALPLE
' Frequ.nces and rot s of : L Ly, Sleracis and RAW
e nligr lereer e .
segusntiai der d DATA: (o270 ;
ever th: 1k of 25ty be, Ca3en

‘A con

sottan Uiehavior Research Rethods & instrumenta- J

~ - \ ( ] ™
r . 7 CODING SCHERT:
s 0 ; .
\ P NON-HULIAN . . Subjects and
IV : : Objects = Ameyils (CF o
PRIMIATE i * (2 digiis) Hovath 14 60§70
BEHAVIOR S (C-toward) - (F anay)
‘. N Verbs
- Neutral . ... ... oC-¢C E |
. ) (Nouon) . .. ... .. OF GF
by:  Paul Heitn, Fh.D v (Moton) L. 10 14
8 Johns Haopicns Ureorsity N Stationaty . ... ... 1529
‘ Baltimore Zao0 00 0 S ety - ) Approach oL 30-00
Baltimore, Mar, land 21235 . A Domin nce . ... ... 40 49
- L. . RS P
Pearce Johnsan cL e it .- Vaucahzetion . .. 0L 5060
4 o . - Sexual .. ... 60 G3
J pkins Universty S i e
‘ ohns Hopkins University . J infant 70-91
' . Facial .. .. ... ... cocCr
i 5iS:
ANALYSIS: Facial . .. ....... HO HE
This study exarunes behavior of the endanaered soecies, Macaca silenus, for Feedng ......... FO-FG
occurtenca, ducction, frequancy, durction and sequence, and for changes in Modfiers ... . 00-39.03 05
these paramieters durong infant deve.opment. le.g. parts of body. ¢ an, e
Content . . . . . .. CFH1E
SOFTWARE: HARDWARE: fone alphanumier i (o dic oty
play, disturbunce, sexusl, 1ot
FASTIN, SOS tHarvard), SPSS Digitat Equipment DEC 10 _
Research Inc., CRT Terminal

ABSTRACT: ( h
This study examnes the behavior of 3 breeding troop of wanderoo monke SAMPLE RAW DATA:
(Macocn + marn) st the Cotteme e Zoa, Qe parpose of he reearch s to reeog F1412.02000 F1 runs round cooe at
norma! patterns o0 heraaored developaownt, Beating betagons of both domenant 000 00 nmicsutes elapad hime
and suborainiate mots 1, are a0 bearg compared. Thes sty ol coanpart succs w5 CrOZOCE2003,000. 7 Cl puts b s
ful costive brev oo g ey ebeeh e ecential f s endanaened speci s s 10 m F?'s h""'”"‘"] ,','}"“ Aver T previeas
E""YI:' | '»'w e o e b L O LW TS B L A SRS . e fotmat oq\_’.‘;’fll“":" ';I;'l“;']ll;(v;ll‘ '“;a s B e
Satiret vl r it gt c, ot faad gt and ot 1 Tne sutyee Uyt Q0 a3 .
K4 verhy are eeces ey ety whie et ees foorts of body o e aaeaent) F1G1CIH 0070 FY nognts C1 wesye ;
anvdd Clreats s nt e A L ek gl ey pr e G e vt Coghe o Thial st o Sy Dei e %
Of the Code rn e s ted o0t approg ate Cofumins For sabea qeent gnlty s ".'"‘-‘f.["""-""‘"“‘\U‘:"\[ ]"“”"h" an o
The cofng o, e b pranan 1o Y 1 Chile aed cay o a1 can be adapted HZ% footgenty, ot Oue &1
eastly toodety et e v vional studes of o cade tange of animas - 7
\. b -A'ur‘ni“r_;‘h';]'_li\li- : RSO, _J

T -~ - — S remt
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SOFTVWARE: HARDVWARE:
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ABSTRACT:
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res the daraton of anous oofe v iegt bebaveors inoorder to
COmrare T §ie, : !

Lot e tare gng

Nt tape reords

gt are sl [P TAR R SENNTUNS S S LU B Lo atos and m and Tu'i-
term female s o soang o b thenr s e and 1o g st Ceta are

obtamed carr 1a0 pss oty ef wae U dnads veh oo

sceeed D

DTN redtures afe
ket soay,

REVERIE cTS Lttt ¢

voor ot [RE AL VPLEIPEE BRFSY NS SO

and e to fat Sovstion o0 e st Ve

{1-&, crrrespes 07 10 the s, o vosamber s
recorcol at tree el ad the ot A tore reganied
8t the secrpg coogreescy fraey py e ecorae 4 at e Tirst oucarrence to deter-

mine total time tor the bohav.or.

Gy Slerm iy o)

it

PreoTam e e

COD!I.G SCH

Pl o Do
Set

Fut

Seancn

Troab bhoegee 1ot
Tooad nurntey

Study 30

Eye i
Looer
Vicu

other stimuh

‘

el

Mothor o st

t

Fooize g

Visu th fie ction on raote e

i

i

00n

~

SAMPLE
RAVY
DATA:

—

* A more comoat
LI S

NMethods o d
(), 429-333.

Lo,

L

.
-

MEMBER INTERACTION
IN A LARGE

SPONTANOUS GROUP® - o
by: Richerd L.S,0-5 Ph D, i ‘
Departmeniof S wieny P e !
Univermity of ooty . .
Minneapo'c, Ll ane ity 55150
) B M4 1 . - .
ANALYS!S: - e
- . [ :
This study mey s the freaquency of L
interaction ard winer oot peiteres of n- . o _;/
formal groups ames Diavy reCruits, o R

( CODING SCt
Hegcer Dasa

Sompie Areas

F 100
Subyjects

H.o ..o Sis) -

ceded by f

F .. .. Ststpre vt t -

not -t

Grevagpy ou g

SOFTVARE: HARDWARE:
Self Dowcdrpe d cDC

CDC - XtOIT Projram TELETYPL
SPsS

ABSTRACT:

Thrs study evamnos sosal pnaveholoag cal varshivs which precpitate the formation
of informal froencying networks anong flavy recnnts mcludita proxmity and
simlanity. Sunp cf ateraet o awas sampad by Qe tvers i the €l asroony, mress and

boerraoks, tes a0 oA man

Uty g v

o 00 the apow

COry o s e T . e e e Gt e toee o g

S.‘.!H;r'-'\f [ I R Y A AR SR N SCT NS CORRTRTNR S A TERNRNUEL SPRNY FTPPR oot oy ot

empty ares. e te gl andorat o thet most recrua s et prarendy awith
recrots s ebaoen Deats VoRens et g chivce, ey il aintorast v arpocent
reciints wha are sievtar an coior, tevg on and cducation, Overt Bostilly toward
dissimulars vvas tate

SAMPLE

C7.01710
F17.01705

14,0185
12 M680
HIT0100

_

R

WDATA

CA more comprete o

“Hehavior Heseareh

ton’, 1077, Vol 4

y,

e e ar




TS PROT TS bttt o -

Foiim it B it s e

s A Sy - h - ~
» PARENTANFEANT
! INTEBACTIONS®
: ' CODING SCHENE
1 by: Dougls. 3. Saw -, PR Acton thage ton 1)
i Judith YL i } . NCtor Hhge (1)
i Edviard | Lo vt : nfent . 0 0 L 1
N LSRR Lot o N

' : Nother 000000 3
! Departr o ~iv onotniny : Fother oo oL 7
i Urnv.-;t“‘:\, H .';’ o : ~ Crins 0F Bet syinr (200 dopin
! Austn, Teras 0722 ‘ g posiiiors L A
. ' Vepal eClivities 0 oL L L

I ANALYSIS: L ) i e 2

This studly = coes the froon o o durat on g c e ot pee st and onfant Specific e
behay ors, ot eo o r s ot Uy ovtamates ¢f CONLNG o wes N0y bebiaasry Adyisty b,
i opaiens cofanr e,
SOFTWARE: HARDV/ ARE: N x

' BABES — Erro- chelk proc-am and dervation of CDC 6€00 ©40) 12)" of by fah gt 1
nset oL L. L Lo

! frequencies o d dLrations Termnanon T o
i CPB - Conrtong and bhasei ne probabil ties pro Single Gecurrence . L L L2
i gram.
o i ABSTRACT:
! This is a tona turd gt study 8 toentarfont interent o ard nfar U depelanment N J
; over tha .- :oof e it fo P Sopeenenca o and .
! Anglo A St by 7 —
- H the parerts ' DO
_\\. i infant cu- el
- i Factors im0 x ond SAMPLE RAL DATA:
ol i ane of infurt, B 2 oheen
’ ] obtaited Lo Taw than 00109 31
v, ! 72 hours ¢f Sretone th 00110 ¢

SRl e oNned
s 1 the 00130

1A

! month of vf.
| 1 were nooosigr
cong t.ora oata

po
< i three ethrie

k » FRRA NN SR S IO 00180
-

— = ) L) -,
LQ'\)L—)\iC) N

probabae, . S ' AR ; s
in the ¢tt:r Gt o TSIV U AP S SRR EN o SR A 1T CORTI 37t Ly Y ) LS 00150 e
signals (ra: RIS SN KA A J

CA compete ch s s e an Bek oo Flewearch Methodds & loctegmentgnion,” J

1977, Ve O

- . HER. DI w
’ T iAes o0 ( Y ( )
' LASSHO0- _ CODING SCHE
INTERACTION

. (Input Kioda 2. 0ne chata te
by: M.C S.tin, Pi D autotume!
Depart~ - 2t of Loorstoral Psychology
Faculty of £ -2

(P} Totk

Unuwersty o e Ut o ) Lo fevel roipd ~se
Londen, Orcaon, G T3l (P} High el oran e
A E. Lott, Droctor | (P} o recpanse

Ty TJaik

(1) Lo fevel (i sten
{(T) Hogh icvel G 00 o
(T) Posizve foechn -
(1) Nt e fog i,
Incorparse et

No mteract.on

©

Comigrater Sy s Contre
University of Voestora O tene ‘ J

ANALYSIS: L . e a . )
This progect messures oo, and N SIS, L. coth

duration cf teorberpaps atecn tien '
ntesruption

and dentifies ceraeroes 3t patieras L effuy J :

of behavior. :

SOFTWAREL: HARDWARE: W
Written in 8A7C DECSYSTENM 10

T TOLVWONDODODHEWNN -0

Ly

: H, 0.:™00 RN NN
| ! GOAL: SAMPLE P T S J
| . . Oy
; Thie provect vy dosmod T o ogcberg weth freanack for Sre tiea parpaaes RAW E Lm‘:::' ‘/' T 1“
§ A clasaront € v eCh o act e papo e b cton W st e OATATY T DATA: é ;)’;J:.”é s 1\;::\'1‘1
| QOO anf o vt v Gty T T Cone e Tt e tant arcay s Vet oy : ’ o
i twenty muon e o s te ey aecened the oo ghiack ot ot they coaid dhis Y,
Kl t Chminate, o ate andd onn ot sely ey e et ¢ tegching stratoges.

N——




INQFRVWE TELCHTN
DEVEOLG 2T, ok DAATION 270D
EVALUATION GF FUPHL SOTIONEHZO0AL
LE.P. QUJECTIVES

AN G FOR

by: Melvyn Semunetl, Ph D,
Keith Brov.nsooth, PRO.
Ted Hasseibring ©0.0.
tda Biotcky, \1.S

Center for e at.on in Teachinn
the Handic .oy d (k)

Indiana Us :

Bloomington, Ind cng

Board of Cooprative Educational Sorvices
Pines Bridge Seheol
Yorktovn Hoghts, Now York 10538

ANALYSIS:

This proiect measures the freguency. porcent time and rete peor
minute of pund ST rAZhons vathin the ¢lassroon envieon-
ment for moderately and souvorery retaided pupis.

SOFTV/ARE:
Genera! Elctric Extondded FORTRAN

HARDWARE:

Gencral Electie Miark 11
Texas Instrumants ol 715

ABSTRACT:

This progect woas dedaned ss one of five medules in an inservice
teacher troving pacbocol Pl pirpne? s 1 Giaist tosthiers of tha
moderiiy s vtarddod o systomatically Gl punl
maladiptoe wocis! cors Deta oni'egtoon craars b the
classroom cnvaonneat. A traaned Coaorver coder coboets punt!
tea har o e tiee it o h ol b on usystematic ohaervaton
system vy tre DIATAUY TED The data colected s then trans
mitted o the (o Savy s 3t storene. Upon compiceton
of th b hne : e, the teacher 1o ives g Dol
line surm oy Loy sotsed Ty deveiap and opapaerient
an nterges } Wooed tes rd mad iy unaec ntahite
target b hacors O e e ctervention phase s ancated, Lo orva
VonNs rostoe gnd e e oreaeive s cdatiy sumy oLy b ebhack.,
This feo St et the ot gey o0 e

intervention sty gy nd To o evaludte pupad progeess

el e

CODING SCHEILE:

Inpur oo 1. Arpended Uone interuals
PUPIL EEHAVION

Tygrr o e cnon st giit)

Fpprops s L o e 1
INappra e o o e e e 2

Niode {20 (e

Verts phiye 030 L 0oL 1

Verbrol . 0. 0 0L o e 2

Physcal o0 0. oo 3

Nonverbal L0 Lo 4

Possive .. L Lo L 5
Focus (3:d i)

Adult oo Lo e 1

TEACHER LEHAVIOR

Type of Inter

Neutral  © 000 3
Apnorovst L e 4
Ducpproval L0000 o )
Sada 22t
Veorbal phivaical o000 0000 L 1
Verbied oL 000000 Lo oo 2
Physical © . ..o Lo 3
Non-vertsal 00000000 L. 4
Powsive . o 5

Situstiana! Crreaones

ACUVity . L. 6 {11
Teecher VDO o000 0oL 7193
Task oL 8 (v

N

SAMPLE RAYW DATA:

002001, 2000
221, 00002
69, 607
050278, ¢0212
0950, CO014

BEGIN SECSION

0011, 00016
62, 00017
769, 02013
81, 00010
35, 00002
154, 00005
32, 00078
234, 02030
52, 00032
151, CO025
41,00040

J

No. 112A 4R0

ool e ket R e ie e

1
—

: Tl -
- [ a ok
; s

L -~ v —
Lﬁ CORPCM LN

VGG 1%L R © T ey
Wi 335 il

Prnted n US A




CORIPLUAATION

Tagby INTUSTRIALD RORL A s 7 G RN 6T

63309

gy

N

LE e Wl i '-\P [XER W oY
e )
.-.\.”lll\ N 1 -

~ [T W

L
: MG " N
[ N B R N T T

P

.
ot ow Sy

Tt ihan W PSRN S

..

L R N anY
ao .
A A ]

r-grie - o a

M*M“n&ﬂ e e A

ll ”I

CATITY F

L duh Dl

\




—

-

-

THEWS PACKAGE

The WS packagse comprises 2 User Manual nlus
well documented Source Listings — in Basic —
for thirce computer programs:

WSD (Work Saemipling Design) — Aids in ¢sli-
mating a study; then prints a random time
schedulc if dos zr\,d.

WSR (Work Sampling Report) — Summarizes
unrated observations.

RWGSR (Rated VWork Sampling Report) — Sum-
marizes iatcd obsearvaticns.

These programs accommodate up to 14 activilics
for up to 40 subj::cts, unlimited toiai observaticns,
fixed or random interval. A treatise on the statisti-
ca! criteriaemploycd is included in the User Manual.

.
B

THEVWS CONCIFT

The study is first ¢stimated using the WSD pro-
gram. Ohsarvations are then taken using the Date-
myte 1000, end transmittea to a ceraputer daily. A
WSR (or RV/SR) rcport can be printed daily o
assess current accuracy. When the reguired ac-
curacy has been achizved, the sludy is finished.

OBSERVATION CODES .
Observations can b recorded two ways — unrated
orrated:
LINRATED: Each unrated observation is recorded
as a4-digit code.

XX XX
Subject (01-40) ————

Activity 0t-14) ——

RATED: Each ratcd observation is recorded as a
7-digit code:
XX XX XXX
Subject (01-40) ———1
Activity (01-14) —— .
Rating (000-939%5) -

Both unrated (4-digit) and rated (7-digit) observa-
tions can be mixed in a study.

OTHER CODES

F-CODE: Abtlock of observations — one day, one
shift, cven one tour — can be identified by up to
eight characters preceded by an F. For example,

FO72779°2 (u"lfl’dl,(n' dahy 27,19
The WSR repont ohaws ol bl nurn‘ SV SRS
summarized. Varieus fle-nuinbicred b1ocho

be cembincd for celective <“.la proces g if
desired.

C-CODE: Commante can be included in the o
data by prefiving up to four characters wah @ C
to indicate tour beqgin tiine, for examipio, Thus,
C1430 indicates & tour beann at 2:.20 pm. Tee
WSR report ignores ¢t C Cadas, but the entry
is apermanent part of the raw data.

DESICIING A VIS STUDY
The following parameters are typed into the VWED
(Design) program in rcsponse (o prompts. Time-of-
day is entered in militery (2400 hours) time:
TOUR TIME: The time. in minutes. to walk a full
tour and return o th:e begin point.

AVERAGE WAIT: The average minutes-betwoen-
tours.

SHIFT: The begin and end times for the shift
BREAKS, LUNCH: The begin and end times for
two breaks and lunch.

WSD now calcuiates the number of tours per day

that are possible. You can elect to go on or co
back {o the beginnirg.

The next parameters are as follcws:

NUMBER GF SUBJECTS: The numiber of people
or machines on the tour.

DEVIATION RANGE: Confidence level, in stand-
ard deviations.
ACCURACY (ERRS:): The 95%
curacy desired.

ACTIVITY %: The percent activity at which the
above accuracy is desired.

confidence ac

WSD now calculates the number of observations
needed, and the tours nceded, to saticfy the ac-
curacy specified. The number of days requited 12
take the data is also estimated. At this point you
can (1) go hack and change the accuracy criteri .,
or (2) ptint a random time schedule, or (3) quit. If
the study is to be fixed interval, you would quit i
the study is to be random interval, you would print
atime schedule.

The random time schedule will print {our schedules
calculated not to interfere with brezks or lunch
The average wait is doubled, then randomized to
determine these times. Thus an aver.ao wait of 10

minutes will be randomized from 0 to 20 minutes,
then added to the .our time 1o determine the next

fl ! )
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interval. The schedule is divided into days — DAY
1, DAY 2, ctc.

TAKING A /S STUDY

The Datamyt: 1200 is set to IN-MODE 5 and an
optional file number entered (2.9., FOT2779°2).

Each tour can beoin by entering an eptional begin
time with the comment coun (e, o Z1433). Obser.
vations are then entered as 4-dighu (unratedy or 7-
digit (ratedy codes, .\.emtfynu UIL subject (01-40),
activity (3114, and the rating (CC0-639°%), The next
tour can begin with an opticnal camment code. Up
to 40 SUb]:‘CL; can be sampled per tour; up to 14
activity codos can be used. An unlimited number
of observaiions can be cccommodated by the
WSR and VSR programs Tn\ Datemyte iteeif is
limited to about 1000 unraizd or 575 reied obeer-
vations per /1 mamory (2.¢.. a 18K Dat=myte will
hold about 4020 unrated or 2520 raicd observations),

The Datamyte is plugced into a computor terminal
or minicompuiar by means of a simple interface
cable and the data is dumped. Data is combined
with data from provious day’s observations. The
WSR or RWSH pregram is thon executed. preducing
a printed summary report. The whoie process
fakes about & minutes.

3 wy

The programe first go through all the data looking
for invalid entrizs. All such entries are printed. as
“errors”. Next. the file nurmbars of all the blocks
of data being sumimarized are printed.

Then the programs print the percent aclivities by
subject, and the total number of observations for
each subject. Finally, percent activities for the
entire population are printed, plus high and low
limits (percent activity plus and minus two stand-
ard deviations). and the statistical accuracy (two
standard deviations divided by the percent activity).

The RWSR pregram also shows the composite
ratings for every activity for every subject, plus
overall subject, activity and study ratings.

Typically, a report would be run daily on the cumu-
lative data to date. As soon as the desired accuracy
(ERR:) hus bean acvicved on a specificd activity,
the study is finished. The last report portrays the
percent activitics to be used. The percent activities
can be used to determine allowances, to analyze
workloads, to audit standards, etc.

SUITALLE COLIPUTERS

You can revwrite the programe for almest ary com-
puter that suj.ports BASIC. A computer vath at
least 16K micmiory is desirable.

The computer must have at lcast an 60-cefumn
printer and it must be ablz to interface waith tne
Datzmyte which transmits serial ASCH into RG232C

or 20ma inputs.

NOTE...HLL TIRcy mFE 1M MILET Rk (gduu A1)

e00e0000coctccoceteesto U [ - LURK LHMPL LI [ESTV

TOUR TIme 10 MIMITES T 1o
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EnD TIro e le st
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EMD TIM: - Tucuy
LUNCH Exoln Tlmce 1cyu
END TN 1ciu
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COEPP0040¢0CHHETOG000 GO L FNLUM T IME SCHEELULLY
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LUNCH 1500 o2
BERERN 2 1500 1524
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AVERAGE WAHIT S OMINUIES
LAY -

aos RIS DT URN NPT SR
1218 R R E A R
1Ry

S0S | ETRT WILNE
1312 1550 1935
Imy

S &

w43 8T s i ET R LR
1E45 153US 1e1S 15539 Fatl 1dbd Jdz1 1435 1H4n
| Z3XS

!
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I T TOI
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ony ? ceriesssenscsccantseass
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THE TS PACKACGE

The TS programs are four stand-clone compu-
ter picgrams for wwe in performing computor-
aided time studies using the Datamyte 1000 and
a computer.

The TS pacrage comprises a User Manual describ-
ing how to desion a TS time study and how (o
use the Datamyie, and scurce lictings in BASIC
computer language, with documentation, for all
four prograims.

All four programs — TSC, TSE, TSO and TSS1 —
will be described lzter. But first 2 word about the
TS concept and taking a TS study.

THE TS CONCERT .

The operation to boe studied is first divided into
elements and a ccde numtar assigned to each.
Elements may be pre-descritbed. or described as
they occur end written on the scratch pad.

ELEWMENTCODES
Elements fall into two classifications:

SUMMARY: Such elemeonts, usually including
routine work elements and non-cyclics, will te
summarized. Up to 103 descripticns. codas 0-¢9,
can bc used. The 0 (zcro) code is used to incicate
the beginning of a cycle, as are codos 01-09.

DELETIONS: These are likely to include foreigns,
abnorma! work elements, and work elements
with cither imbeczed foreigns or imbedded non-
cyclics. Such elements (¢l number codes above
99 and all with F or H) will be deleted . . . not
used in the calculations.

OTHER CCEES

C CODE: Entries with a C prefix will not be rec-
ognized by the TS programs as anything other
than “comments™ ... to note number of pieces
per batch, or for flagging certain observations
for review, etc. (You may want to modify the TS
programs to include comment codes in the
calculations)) )

ASTERISK (*) CODE: This prefix code is used
for leveling or rating. You can enter pace ratings
at any time during the study and rate all obser-
vations back to the last pace rating entered.
Even individual observations may be rated using
this method. Elcmeont ratings may be entered at
the end of the study to level all occurrences of
a specific element code. Either pace rating or
element rating, or both, may be uccd in a study.
If both are used, the rating factors multiply each

L other.

HC CODE: A picce count of un to 9329 pinars
may be entered at the end of the study, prefasoc
by code HC. '

C SUFFIX: Elemient codes with a C suffix will Iia
treated as continuations (rather than topcatiy of
the eicment in tiie TSST report, permitting un
element to be interpreted by a foreign, than
resumed.

TAKINGATS TILESTUDY

First, set the Datamyte 10C0 (any model) to IN-
MODE 1, data-plus-tima."Then key in a STUDY
IDENTIFICATION coce of up to 12 characters (..,
01,12345578° 003, etc.), a B6-characiar DATE (e.q.,
060979) and a 4-character BEGIN THAE (e.q., 0820).
Key the first element code during the course of the
element; then key ENTER exactly at the breakeoint
Key subsequent elements as they happoen. foliced
by ENTER cach time at the brezkpoint. Enter for-
eigns and non-cyclics as they occur, and com-
ment codes as necessary.

Pace ratings (optional) can be entered at any time
... the end of the study, heurly, aiter every ohscr-
vation, etc. Element ratings and a picce count (beth
optional) arc entered at the end of tihe stucy.

An unlimited number of cbservations can be ac-
comrodatcd by the TS programs. However, the
Datamyte itself is limited to about 500 observations
per 4K memory (e.qg., a 16K Datamyte will hold
about 2000 observations).

PROCESSING VIATS PROGRANS

The Datamyte €00 is plugged into a computer ter-
minal or minicomputer by means of a simple inter-
face cable and the dzta is dumped. One of the
following TS programs is executed and the data
processcd almost instantly, with no questions to
answer.

When al! four programs are used, this is a typical
sequence:

TSC (TIME STUDY CHECKY: This small program
(less than 3K in BASIC) looks for all missing
codes, deletions, comments, summary observa-
tions (and whether pace rated and/or element
leveled), cycles and the picce count . . . then
prints out a short tally for your review. At this
point. crrors can be spotted and corrected, using
the computar's edit function, before running the
longer reports. Since the printout is short, exe-
cutiontime is fast.

TSE (TIME STUDY EXTREMES): This program
(about 4K in BASIC, plus .1K pcr element code

\
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ey
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used) prints out the averzge, plus the six longest
and six shortest observations for cach summary
element code. It also prints out a percantage
above or below averarne for quick reforence, and
the location of each obscrvation as an &id in
editing. By using the computer's edit function,
any highly ztnormai (;b:‘.,r/mon can b changed
to a DELETION before running any lengthy
reports.

TSO (TIHAE STUDY OBSERVATIONS): This pro-
gram (less than 4K in UASIC) prints out every
obscrvation in the study . . . element code,
elapsed time and readpo m‘ time. If the study s
cyclical, the: observations are OI‘JIded into cycles,
A short tully, identical tc TSC, prints at the bot-
tom. This report provices @ comouterized spread
sheet sirnilar to the work sheet used in stop-
watch studies, and it is the backup documenta-
tion to the 1TSS report.
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TSO Report — Showing a cyclical study

- computer of BKX memory or larger that suncorts

TSS1 (TIME STUDY SULIMARY): This prearam
(about G6K plus .05K per «:lcment code ucre - ', vl o
the norrazl element times, 1t first rereves all
DELETIONS and prints them, Next, for o SUM-
MARY clements, it prints out a final cutinary
that shows the rating. minimum, miaimum,
average and normal (rated) clement immes. 1f the
study includes cyclical (0) codes, a normzl tima
per cycle is shown, and if 2 piece count 15 in-
cluded, a normal time per picce is also shiown.

A final job standard can be quickly ascembled
manually, just &s you now do it, using your cwn
method of including allowonces, maching tines,
frequency adjustments and conversions to
pieces/hour, minutes/picce, etc. Or, you czn cdd
afew statcments to the TSS program and lzt the
computer do it.

SUITABLE CCIIPUTERS

You can rewrite the TS programs for almost any

BASIC. The computer must have at least an £0-
column printer, and it must be able to inteiface
with the Datamyte which transmits serial ASCII
into RS232C or 20 mainputs.

If you do not have access to a computer, the TS
programs can be accessed on a low cost service
bureau time-share system, using almost any time-
share terminal. The cost is only about onc-fourth
the cost of most other time-share systems., and
the system has local telephone access in all major
cities.

WANT TO TRY IT OUT?

The TS programs can be tried out on the time-
share system. You'll need a Datamyte, a battery
charger, an interface cable and a time-shate com-
puter terminal. There is a one-time charge per
corporation for the TS packagqe; the programs and
documentation are yours to keep.

Refer to the Datamyte 1000 price list for purchase
or lease details.
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TSC Report — Showing comments, deleted observations, and lalIJy
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