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PREFACE 

This report represents 1 of 3 volumes of tables presenting data on mechanics 
use of job-site information sources and quality of their accompanying task per- 
formance under routine, work-site conditions. Each volume presents different 
information on this data base. The three volumes are: 

Baseline data, Volume 1; Likelihood of occurrence (one or more times) of 
information-seeking or error events under different task conditions." This 
volume presents the data as a basis for estimating the probability or likelihood 
of mechanics using manuals or other information sources and making errors during 
performance of different types of tasks. 

Baseline data, Volume 2; Relative frequency of types of information-seeking 
or error events occurring under each type of task condition. This volume provides 
a basis for focusing on the types of information sought and the types of errors 
made in relation to each of the different task characteristics and type of tasks 
identified. 

Baseline data. Volume 3; Mean frequency for types of information-seeking or 
error events occurring- under each type of task condition. Tables in this volume 
parallel those in Volume 2, but present, instead of relative frequencies, the 
average number of times information sources were used or errors were made by the 
mechanics who sought information or made errors during the work assignment. 

Data presented in the three volumes of this series are intended for use in 
identifying job-site information needs of organizational level mechanics. In 
addition, they are intended for future research use as baseline data in evaluating 
the impact of new job-site information sources and/or shop management practices 
on mechanics* performance. 

Data in these volumes were collected as part of a research project addressing 
the following two major objectives: 

1. develop a method for evaluating use and effectiveness of manuals and 
other sources of work-site information used by mechanics under routine work-site 
conditions. 

2. develop methods to improve prediction of mechanics1 work-site information 
needs. 

During this research a method was developed for observing and recording 
mechanics performing tasks assigned to them under the usual assignment practices 
employed in their shops. The observer did not Intervene during task performance. 
No special arrangements were made to insure that the proper tools, manuals, or 
other resources were readily available to the mechanic while performing the 
assigned work. In other words, with the exception of the observer^ presence, 
conditions were just as they would have been if the observer had not been present. 
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Before conducting the observations, detailed task analyses were developed on 
a large pool of tasks organizational level mechanics are expected to perform on 
five types of vehicles. The five types of vehicles were the M60 tank series, M113 
armored personnel carrier series, M151 jeep series, M35 2^-ton truck series, and 
the M54 5-ton truck series. During the task performance the observer recorded a 
written description, in a step-by-step fashion, of: 

1. activity being performed and how it was performed. 
2. when information was sought in the context of the ongoing activity. 
3. source and identity of information sought and obtained, 
4. errors made (corrected, uncorrected and omissions). 

Only tasks that directly involved mechanical roaintenace were observed. 
Assignments that involved only inspection of equipment such as quarterly inspect- 
ions were not observed for this purpose. With this exception, the tasks observed 
were sampled from the dally work load being performed in each shop. As a result, 
these observations are based on the commonly occurring, "bread and butter" tasks 
performed at the organizational maintenance level. 

The 300 observations on which these volumes are based were obtained by ob- 
serving 236 organizational level mechanics (M06 63C and 63B) located in five 
US Army combat arms divisions. The observations were conducted during the fall 
to winter of 1978-1979 and again during the fall to winter of 1979-1980. The 
research and observational methodology upon which data in this and the remain- 
ing two volumes are based are described In the following reports: 

Sduirman, D.L., Porsche, A.J., & Joyce, R.P« Assessing use of infonnatlon 
sources and quality of performance at the work site. Applied Science Associates, 
Inc., Valencia, PA, Report No. 604, December, 1980. 

Schurman, D.L., Porsche, A.J., Garbin, C.P., & Joyce, R.P. Guidelines; 
Assessing use of Information sources and quality of performance at the work 
site. Applied Science Associates, Inc., Valencia, PA, Report 603, December 1980. 
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Structure of the Baseline Tables 
In This Volume 

The percentages presented in the following tables are based on the number 
of times (events) information was sought or errors were made during the 300 
work assignments observed. These observations are distributed among the three 
"Prior Task Experience Levels" in the following manner: 7 or more (n=128; 1-6 
"Prior Task Experienc 
(n=100): none (n=72). 

For all of the tables in this volume percentages are based on total 
events for one level (easy/hard) of a single task characteristic» or on 
total events for a single task type. This number of total events Is located 
at the top of each column. The column percentages will add up to 100 
percent (within rounding error) since events unlike observations are 
mutually exclusive for sources, types and source by type. Rounding error 
may be as much as 3% because 0.5 was always rounded upward to the nearest 

whole number» 
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BASE LIME DATA. MOS633/C, 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS. 
LISTED BY MAJOR INFORMATION SOURCE 

(Percent of Total Events at Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 
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BASELINE DATA, .V!OS Ö3B/C, 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS, 
LISTED BY MAJOR INFORMATION SOURCE 

(Percent of Total Events at Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: 18 

TASK CHARACTERISTICS 

Visual 
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BASf   INE 1>ATA V.OS LJÖ/C, 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS, 
LISTED BY MAJOR INFORMATION SOURCE 

(Percent of Total Events at Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: NONE 

TASK CHARACTERISTICS 
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BASELINE DATA. M0S63B/C. 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS. 
LISTED BY MAJOR INFORMATION SOURCE 

(Percent of Total Events of Each Task Type) 

PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 
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BASELINE DATA, MOS63B/C, 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS. 
LISTED BY MAJOR INFORMATION SOURCE 

(Percent of Total Events of Eech Task Type) 

PRIOR TASK EXPERIENCE LEVEL: 1-« 

|                                             GENERAL TASK TYPES                                                  ( 
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BASELINE DATA, MOS63B/C. 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS, 
LISTED BY MAJOR INFORMATION SOURCE 

(Percent of Total Events of Each Task Type) 

PRIOR TASK EXPERIENCE LEVEL: NONE 

GENERAL TASK TYPES 
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BAS^ i INE ^ATA. MOS 63B/C 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS. 
LISTED BY MAJOR TYPE OF INFORMATION SOUGHT 

(Percent of Total Events At Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 
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BASEL INE DATA. VOS 63B/C. 1978-80 

RF.LATIVE FREQUENCY OF INFORMATION SEEKING EVENTS. 
LISTED BY MAJOR TYPE OF INFORMATION SOUGHT 

(Percent of Total Events At Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: 1*6 

TASK CHARACTERISTICS 
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BASELINE DMA. WOS63B/C, 197S«) 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS. 
LISTED BY MAJOR TYPE OF INFORMATION SOUGHT 

(Percent of Total Events At Each Ltvti of Ta* Characteristic) 

PfHOH TASK EXPERIENCE LEVEL: NONE 

TASKCHARACTfRIITICS                                                                          1 

Vituai 
AceM»it>ilttv 

Mtmül 
AocMttbility 

Oarity of 
NacMtary 
TaikEtepi 

Oarity of 
Tachntqtm 
toPaHorm 
Task Staw 

Spaeia« 
Tool« 

Raqutrad 

Formal 
Span 

Ra^utrad 

Oparat on^l    1 
Chaek        1 

Raqurad      I 

TypM of Information 
Sou^t 

Mm 

- 67 n*138 

Im Mwe 

"•162 

CM* 

•^5 mo 
Ctaa» 

•^9 

Unetow 

"*156 

Nan« 

•71 

0« 
wMar* 
"134 -73 

Ow 

132 

Maut 

"'39 

On*   j 
of M«M1 

"166 

Loeafton/td«ntific«tiQn 
of Compontntt t%) 9 6 12 6 8 6 8 7 10 6 12 5 5 8 

'       Teehnsguf for « 
T«6k Sup {%) 49 49 SI 48 52 46 47 49 45 51 49 48 41 SI 

\       T«k Stem Aiouw«d 
i       «or Cemelttton (%) 25 24 26 24 24 25 23 25 28 22 23 25 31 23 

Formal Se«eihc»tion 
0«t* (%) 6 14 9 12 11 12 16 10 11 11 11 11 a 

j 
12 

HtM) on S*«icMtNltiv 
Judaimtnl l%i 7 4 2 6 4 S 6 4 4 5 3 6 i 8 4 

M«tp on Alienmtnt 
\      Juöavn«n( m 3 4 0 4 1 5 0 4 1 4 1 5 8 2       I 

*Caii*aA  *M«itmit0m9mtm*mmtm*m***m«mm 

h*mm* 

■  T 



BASELINE DATA. MOS 63B/C. 197880 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS. 
LISTED BY MAJOR TYPE OF INFORMATION SOUGHT 

(Percent of Total Events of Each Task Type) 

MllOfl TASK EXPERIENCE LEVEL: 7 OR MORE 

■*—% 

GENERAL TASK TYPES 

TypM of infornwion 
Sought 

Compontnt 
P»rt 

fi-31 

Prtvtntiv« 
Mainttnanc« 

n "   5 

Orivtiraln 

n-   1 

Brake 

n*   62 

SuKMinion 

Wh#a<        ij 

n- 54       | 

Uoc«tion/kltnti f ication 
I       of Comoontnn {%) 6 0* 0* 0 0            j1 

TachniQut for • 
TMk Stt» (%) 39 40* 100* 29 63          j 

|       Tifth SMP« RtQuit«d 
for ComcMttien (%l 32 20* 0* 19 15 

0*ia i%) 6 20* 0* 8 6            | 

|       Htip on S«nCMbtlttv 
6 0# 0* 40 i    i 

j      Judfumm t%l 1       10 i      20* 0* 

1 

3 n 

*&»«•*  ^t««iMe»M«utc«ttMM««*Nnt«K«itec 

m-m 4# 

I 



BASELINE DATA. MOS63B/C. 197880 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS. 
LISTED BY MAJOR TYPE OF INFORMATION SOUGHT 

(Pttctnt of Tout Events of Each Tnk Typ«) 
PMOn TASK IXHRItNCi LEVEL: \4 

TypM of IntofiTOlton 
Sought 

Loc«iion/W«ntifte«t«on 
of Componann (%l 

Toettfuout *o» • 
Tatk SWP W 

im Cofitptttton (*) 

H^ o« S^«teMlM»»»v 

H«l9 «A Att«MMMlt 

OINBRAL TASK TYPES 

Compontnt 
Part 

Rtpl«C«TMnT 

n-34 

12 

53 

24 

Prtvtntivt 
Mainttn«nct 

n-   34 

12 

S3 

2« 

Onvvtram 

n-  14 

36 

29 

14 

Brak« 

«- 69 

51 

13 

•Cam»»  Hufwi» 

14 

• •«! w« »»•••»«••*'»• *** 

12 

19 

SU«P«M«0« 
and 

«•45 

27 

38 

16 

*   i 

*. 



BASELINE DATA. MOS 638/C. 107880 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS. 
LISTED BY MAJOR TYPE OF INFORMATION SOUGHT 

(Ptrcent of Total Events of Each Ttik TypaJ 

PHlOfl TASK IXHRIIMCE LEVEL: MONE 

GENERAL TASK rvm                                               | 

1                       Sw9ht 

Con^Mnont 

R^*c»m»nt 
Maint«n4nn 

n. 27 

Orwtu*f) 

n-  11 

Brtke 

n-  42 

Su«fM<H«on 
and 

WflMi 

«•76       1 

|        Locition/ktontificttion 
|        of Com(»on«nti (%) 12 19 0 2 4 

Tmk SMO m 45 44 27 4fi 57          ll 

tmk Steps ftoiutf«! 
tor Osmekit*** iW 14 30 36 33 22 

fmm0 StmttttwHm 
14 * 27 17 

7            1 

Hri» on |9*««««)»tlitv 
12 0 9 0 4 

Jw^tNWtoi (%* 2 4 0 0 7            jl 

*tmmm  *m*mqßmmm***tmß*mtm*im i>«w> 



SASfUNr DATA. MOSUS/C. 1978«) 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Ptrctnt of Total Ev«nti At Each Laval of Task Characterttttt) 

SOURCE: rtRSON-ASK NllOfl TASK IXPf RIINCE Li VfL: 7 O* MORI 

TASK CHARACTIRISTICS 

AoCMtibiiily Aee«ttib*tiiv 

0«f iiy of 
Mfttttttrv 
TwhSw 

D*f«Tv of 
TvchntouM 
to WM fOI WI 

TMkSMM 

Spaeiü 
Too»» 

Formul 
SP«» 

fUquirtd 
Owefc 

RvQutrod 

I          TyftM of Intofffuiton 

«'37 
HMNt 

-36 «-33 | -41 
Cto* 

-32 ^41 
CM» 

-12 
UnciM» 

-61 
•ton» 

-31 

On« 
e« Mew« 

-42 

!  o«. 

- 3ßi -35 
MtaM 

- 7 

On» 
at Ihm» 

«<6 

of ComcwMMB {%) 3 0 3           0 3 0 8 0 3 0 3 0 0» 1 

TitkSl^(%t 
43 17 44         30 47 17 33 30 13 43 37 23 43» 29 

tat Cawipitiitti > l%i 19 n 19 U 22 10 8 16 13 17 26       3 0* 17 

f am«! SfMei»<«fioft 
3 6 3 5 0       7 0 5 6 2 

i 

i 
0       19 

1 
0*         5 

i 

Hrt» a« IttwatM^i» 
22 53 2% 46 16 u 25 39 IS 21 34 40 

i 

29*    !  38 
i 

n U 6 

 1 
17 ^ 12 2S 10 6 17 0 26 29»       11 

mm mm 



BASEUNC DATA. MO« t38/C. 197M0 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE 8Y SOURCE 
ftocert of Total Evtmt At Each Ltv«( of Talk Charactanttic) 

tOURCf: PfRSON-ASK HllOfl TA*Ä EXaf nilMCf LlVf L: 14 

TASK CHANACTf RtSTICt 

Visual 
AenitiMity 

Manuii 
Aaewtitrfity 

0«ri(y of 
Nae*tt*'y 
fmk$*m 

CUrtty of 

Sö r9fT0fm 

Spie* 
Teaii Q*ck 

Rwiutfwi 

TypM of Motm»**on 
Sou^it ^47 

Mvnl 

-33 

1 

HiMl 

*-60 
0- 
-53 

Und««» 

-40 -36 -57 -4?    *-46 
MB«» 

-2^ 

->• 
IHMM 
^72 — 8 | —85 

Loeatton/tdan M^ation 
If 7 24 7 19 5 25 S 19 7 5 15 

j          j 

0*      114 

40 13 36  | 37 
1 

32 42 33 30 28 46 33 37 50» 35 

to* C*mpl«ttan |\) 

j 
II    I    4 

1 
U     5 II 2 6      [9 

1 

9     j   7 

1 

!4     i6 ! 25'    16 

»<^«f%l 

i 

1 

12    ;  3 «     i 7 
i 

11 4 #     j   9 
1 

0       |8 12*    16 

IM9 an f^Hc^MM^tv » i ?? 
1 
i 

u 17 'i        22 

i 
8 19 n     17 

1 
19      |14 

| 
12*     IS 

lntpwimtM 
13 30 3 31 

i 
23    j ^v «» n 28   (   IS 29 19 O»     i24 

1 

'XJtHtom   9tiM§mm t*»Mt*n»ww* —>w»*»» t>:«ow» 



BASELINE DATA, MOS 63B/C, 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events At Each Level of Task Characteristic) 

SOURCE: PERSON-ASK PRIOR TASK EXPERIENCE LEVEL:NONE 

TASK CHARACTERISTICS                                                                          | 

V   ual 
Accesstbility 

Manual 
Accessibility 

Clarity of 
Necessary 
Task Steps 

Clarity of 
Techniques 
to Perform 

.   Task Steps 

Special 
Tools 

Required 

1 
Formal 
Specs 

Required 

Operational 
Check 

Requi ed 

|         TviW of Information 
Sought 

Eny 
n-41 

Hard 

«■52 
E«v 

n-24 
Hard 

^69 
dear 

«-45 

Unclear 

n-48 

Ciw 

"-25 

Uncltar 

«•68 

Nor» 

n"32 

One 
or Mora 

"■61 

None 

"•27 

On« 
or More 

"•66 

None 

n-22 

One 
or More 
*- 71 

I       Location/tdentification 
of Components {%) 10 5 12 6 11 4 12 6 9 7 11 6 9 7 

Tachnique for a 
Twk Step <%) 41 60 59 49 56 40 52 51 50 52 44 55 41 55 

!      Task Steps Required 
I      for Cwmpletion (%, 27 10 25 14 20 15 2 15 28 11 30 12 18 17 

Formal Specification 
Oata«%) 5 5 0 7 2 8 0 7 0 8 4 6 5 6 

Help on Serviceability 
|      Judgement (%| 12 10 4 13 9 12 12 10 9 11 7 12 14 10 

Halp on Aitgnmtnt 
I      Judgement (%l 5 10 0 10 2 12 0 10 3 10 4 9 14 

 1 

6 

*Cawite<«   tacMU *> in m« c«t) tami on in» ttw to CMM 

m~m 



RASE1 INE DMA MOS 638/C, 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events At Each Level of Task Characteristic) 

*»A 

SOURCE: PERSON - DISCUSS PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 

TASK CHARACTERISTICS 

Visual 
Act*uibi!ity 

Manual 
Acccuibtlity 

Clarity of 
N«CMurv 
Ta$k Sttp« 

Clarity of 
Tachnique» 
to Ptrform 

.   Ta»k Sttpt 

Spflcial 
Tooli 

Requirad 

Formal 
Spaci 

Raquirad 

Oparational     1 
Chack         i 

Raquirad      ; 

i         Typ« of Information 
Sought n-41 

Hard 

«•23 
Ewv 

«*30 
H«rd 

n'34 «OR '"26 «-22 

Unclnr 

«-42 
Nor» 

«•33 

On« 
Of Mo» 

«•31 

Non« 

«•35 

On« 
orMoi« 

«•29 

Nonr 

«-14 

On«    1 
of Mor« 1 

«' 50| 

Location/ldvmification 
of Compontnn |%) 2 0 0 3 3 0 0 2 3 0 3 0 0 2 

Technique for a 
Titk Sttp 4%) 66 48 67 53 58 62 55 62 48 71 57 62 86    1 52 

i 
Tatk Sttpt Raquirad 
for Complttion {%) 22 35 23 29 26 27 27 26 33 19 31 21 14    j 30 

1           1 

Formal Specification 
Data (S) 5 0 3 3 3 4 0 5 3 3 0 7 0 4 

1       Htlp on Sarvieaability 
Judfltmvnt {%) 2 9 3 6 3 8 5 5 9 0 6 3 0 6 

i       Htlp on Attgnmeni 
Judg*m«nt W) 2 9 

1   Hill               HI 

3 6 8 Q 14 0 3 6 3 7 0 6 

'CauiKtn   feftvniaa» m itt«t c«ti tkai«4».   t**« t^m tQ catM 

kHrnmm 



PASE'L INE DATA. MOS P3B/C, 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events At Each Level of Task Characteristic) 

SOURCE: PERSON - DISCUSS PRIOR TASK EXPERIENCE LEVEL: 1-6 

TASK CHARACTERISTICS 

Visual 
Accessibility 

Manual 
Accessibility 

Clarity of 
Necessary 
Task Steps 

Clarity of 
Techniques 
to Perform 
Task Steps 

Spec »i 
Toos 

Required 

Formal 
Specs 

Required 

Operational 
Check 

Requi ed      ii 

i         Typ« of Information 
Sought 

EMV 

"•18 
Hard 

-20 
EHV 

n-14 
Hard 

n'24 -22 
Und Mr 

n-16 
Our 

-15 
UnctMf 

n-23 
Hon» 

-12 

One 
or Mort 

-26 
Non» 

- 9 

Oot 
or More 

"-29 
Nunf 

n-6 

On«    t 
Of Mor« 1 

""32 

Loeation/idantlficaiion 
of Compon«n» {%) 6 5 7 4 9 0 0 9 8 4 n* 3 0* 6 

Tdchntque for a 
|      Ta»k St»p (%l 78 70 71 75 77 69 80 70 50 84 78* 73 100* 69 

Ti*k Stapt RaquirMi 
|       fo» Contp»ction (SI n 20 14 17 14 19 13 17 33 0 11* 18 0* 19 

|      F of mal Spectticavon 

Oata (%) 6 0 7 0 0 6 6 0 8 0 0* 3 

i               I 
1               1 

0*     | 3      i 

Htlp on StrvicaaOihty 
JudOamvnl (%t 0 5 Ü 4 0     |  6 0 4 0 4 0* 3 

1          | 
0*     1 3 

Halp on Alignment 
0 0 0 0 0 0 0 0 0 0 o* 0 

i         1 

0*     j 0 
j          | 

*CA«Mon   P*tMma9»ifiii»t«c«(iiNW(lw«i««i«Kan ideaMH 

Vfli   » 



BASEI INE DATA, MOS 63B/C, 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events At Each Level of Task Characteristic) 

■*-A 

SOURCE: PERSON - DISCUSS PRIOR TASK EXPERIENCE LEVEL: NONE 

TASK CHARACTERISTICS 

Visual 
Accessibility 

Manual 
Accessibility 

Clarity of 
Necessary 
Task Steps 

Clarity of 
Techniques 
to Perform 

.    Task Step» 

Special 
Tools 

Required 

Formal 
Specs 

Required 

Operational 
Check 

Required 

Types of Information 
Sought 

EMV 

"•14 
Hard 

n-36 «•7 
Hard 

n-43 
Oaar 

«•10 
UnclNr 

«•31 
Clew 

"-10 
Unclaar 

"'40 
Nona 

«■12 

0"t 
or Mora 

"-38 
Non« 

"• 23 

On« 
or Mora 

"-27 

Non* 

"'13 

On«     1 
or Mora 1 

"•37| 

Locition/ldentiftcation 
of Components [%) 7 6 14* 5 5 6 10 5 8 5 4 7 0 8 

] 

Technique for i 
T»k Step (%l 79 61 57* 67 68 65 70 65 50 71 70 63 38       76 

T»ik Steps Required 
!       fo» Comptetton 1%) 14 28 29* 23 16 29 

-  - 

0 30 25 24 17 30 54       14 

Formel Specification 
Data {%) 0 6 0* 5 11 0 20 0 17 0 9 0 8         3 

Help on Strvweabil ty 
Judoement \%) 0 0 0* 0 0 0 0 0 0 0 

  -,- 

0 0 0        0 

Help on Altflnment 
0 0 0* 0 0 0 0 0 0 0 0 0 0 0 

^CiMMQA   PMctAieee»A**e«MtMie4enieaiift«n tOeem 



M-A 

BASELINE DATA, MOS 63B/C, 1978-80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events At Each Level of Task Characteristic) 

SOURCE: PRINTED MATERIAL PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 

TASK CHARACTERISTICS 

Visual 
Accetsibiltty 

Manual 
Aocettibility 

Oarity of 
Nacttury 
Task Sttpt 

Oanty of 
Techniques 
to Par form 
Task Sttpt 

Special 
Tools 

Required 

Formal 
Specs 

Required 

Operational     1 
Cheek 

Required       1 

Typts of IMonrntion 
Sough! 

Eaty 

«•11 n-5 n-lO 
Herd 

»•6 

Oear Unclear 

«-5 

Of« 

-2 

Unc'eer 

"•14 
No*« 

"' 4 

0«e 
or Mere 

-12 

None 

n. 9 

On* 
or Mure 

«- 7 

Nen« 

-2 

One     1 
or More 1 
- 14| 

|       Locttion/tdtntiticstion 
of Compontrm (%) 0 0* 0 0* 0 0* 0* 0 0* 0 0* 0* 0* 0 

j       Technique *or i 
Ttik Step (M 

! 

4S   '   40* 
i ! 

50 33* 64 0* 0* 50 0* 58 56* 29* 100*1  36 

Talk Siem Required 
for Comptet on |S) 18   i   20* 20 17* 18 20* 50* 14 50* 8 33* 0* 0* 21 

Formal Specification 
Data tt) 36 40* 30 50* 18 80* 50* 36 50* 33 n* 71* 0* 43 

'CauMHt   P»KMMa«iin««MceMlMi«d«Ate«i»ian lOcaw» 

«fP—P« m* 



BASELINE DATA. M0S63B/C. 1978 80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events At Each Level of Task Characteristic) 

SOURCE: PRINTED MATERIAL . PRIOR TASK EXPERIENCE LEVEL: 16 

O 

TASK CHARACTERISTICS 

Vituat 
Accntibiltty 

Manual 
AccMttbility 

Clarity of 
N«cttMry 
Task Stapt 

Clarity of 
Taehniqu« 
to Ptrform 
Tftk Stapt 

Spaciat 
Tool» 

Raqutrad 

formal 
Spact 

Raquirad 

Op«ration«l 
Owck 

Rtquirtd 

Typ»» of Inforrrntton 
Sought 

EMV         Hard 

-26      "39 
tmy         Hard 

H6    »49 -25 
UnclM« 

-40 -18 
UnclMf 

"•47 
Horn 

«•24 

On* 
or Mart 

-"41 
No»« 

-8 

On« 
Of yu*« 

-57 
Nöft*    j a« Mow 

- 3  i - 62 

Location/ld«n'i(iefltion 
o* Compontnti (*•) 

1 

23   i   13 
! 

31        12 32       7 
i 

44 6 37 5 25*      16 o*     la 

Ttchnique for « 
Task Sttp (M 

1 
35       54 31 51 32 55 22 55 33 54 37* 47 67*   ; 45 

Task Step* Rtguirtd 
for Compt«tion (%| 15   1   15 6 18 16 15 6 19 17 15 25* 14 0*        16 

i 

Formtl SlMCtfieatton 

Data (%> 27 18 31 18 20 ?2 28 19 12 27 12* 23 33*     21 

*C4MitoA   *•*•**»& «n mm eM biMd QA IMI torn 10 e«i»t 

mmm 



BASELINE DATA. MOS638/C. 197880 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events At Each Level of Talk Characteristic) 

"—^ 

SOURCE: NIINTEOMATERIAL PRIOR TASK EXPERIENCE LEVEL: NONE 

TASK CHARACTERISTICS 

V>tu«l 
Acee«i)btl«tv 

Manu«! 
Acctuibthty 

0«f ity oi 
Nvcttwy 
Task Si«p« 

Clarity Of 
T«chntQuM 
to Perform 
TaikStapt 

Special 
TooU 

Required 

Formal 
Specs 

Required 

Operation»!     1 
Check          || 

Required 

Typet ot Informiiion 

|                  Sough« 

1 
fatv    I   Mwd 

"12    -50 
tattf          H«M1 

H2 | --50 ^31 •»•31 «•14 | »-48 
NM.   1    <%• 
"•27} -35 "-23 ; "*39 

Hu«.   !   0,,#   1 Hon*      MMenl 

"- 4 | -5C | 

Loe«tton/td«mitic«ttOfl 
8     1   8 

1 
3    |   8 6 10 0     j   10 11 6 2?    j  0 0*        9 

Tcettnxtu« ♦of 4 

Tatk SW> <M 42       28 
i 

33       30 
1 

3S   ;   26 21    j   33 
i 

37    j   26 35    i  28 
i 
i 

50*     29 

«0# Co«npt*ttö^ i\) 

i 

33       36 2S 38 3S   |   35 36 35 

| 
30   !  40 22    1 44 25*      3e 

17 28 33 24 
i 

23   j   29 
1 i  43 21 22 29 22 28 

j 
25*     26 

♦C*»«*«*   l>»«<«AUke» m «M» «•« IMW4 M* iMk mm tQ i-^mt 
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BASEt INE DATA, VOS 63S/C. 1978 80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events of Each Task Type) 

M-A 

SOURCE: PERSON-ASK PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 

GENERAL TASK TYPES 

j           Typt* of Information 
Sought 

Compontnt 
P»rt 

R«placemtm 

n- 11 

Pr«v»ntivt 
M«inttn*nct 

n^   2 

Orivctram 

n-   0 

Brakt 

n-   33 

Sutptntion 
•nd          i| 

Wh««l 

«•27      ! 

Loeation/id«ntifieation 
of Comporwntt (%! 9 0* 0 o           il 

Twehnnju« for« 
Twk Step W 18 50* - 15 52 

Tmk $i*m RcquifMf 
for Comfitetioo (%) 16 0* 12 19           [ 

formal Spvetfieatton 
0414 fV| 

1 
la        I      0* 

1 
• 0 4              il 

I;        HWp on S»rwie«cb*lilv 
18 0* - 67 11      ä 

•        N^ on AlifMttnt 
18 SO* - 6 H 

*C<Mban   9mnmttß **»«*««* AMM« «I Mk «M* I© ««M 

4#»-«i *P 



BASELINE DAT* MOS S3B/C, 1978 80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events of Each Task Type) 

SOURCE: PERSON - ASK PRIOR TASK EXPERIENCE LEVEL: 1-6 

GENERAL TASK TYPES 

Typtt of Information 
Sought 

Component 
Part 

R«pl4ctm«ni 

o- n 

1      Prtventiv« 
Mainttnanc« 

n-lO 

Drivetrain 

n •   8 

Brak« 

n-37 

Suspension 
and 

WHMH 

n- 27 

Loe*iion/ld*ntific»tion 
of Components {%) 9 20 25* 0 26 

T«ehfisqyfl for i 
T»U Sl«P (%> 64 20 25* 41 30 

TMk Sitpt Rwiuifw) 
fw Complttton {%) 9 20 0* 5 7 

Porm«i SiMCtftewon 
O41» (VI 0 20 13* a 0 

H9(o on SffWCMbttilV 
18 10 13* 11 22 

0 10 25* 35 IS 

tCaH««<*   i»*Mrfa*p mm*cm «MM«o«NM *#• 10cam 

mmm -^* 



BASFLINE DATA MOS 63B/C. 1978 60 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events of Each Talk Type) 

SOURCE: PERSON-ASK 

PRIOR TASK EXPERIENCE LEVEL: NONE 

GENERAL TASK TYPES 

Typ«« of information 
Sought 

Compontnt 
i          Part 

RtplKtmtnt 

n-21 

Pr«vtnttvt 
Maintenance 

"•  13 

Drivctrain 

"•   7 

Br»k« 

n-   14 

SMtptntion 
and 

WhM4        | 

""38 

j        Loc«tion/ld«ntific«tion 
of Compontnn (%) 5 23 0* 0 8 

]       Ttchniqu« fv a 
TMk Stto (%) 33 38 43* 79 58 

Twk Stap« ntquirtd 
for ComplttitW (%» 19 31 29* 14 11           | 

Pmm& Spteitteanon 
Ö»!« (V» 10 0 14* 7 3            j 

Htlp on S*rwie«tbH>tV 

i 
I 

29          1       0 14* 0 8 

1 

H»lp on Altfnfiioni 
! 

S            !       8 

1 
0* 

L 

0 U 

*eiM*«M   H*mtmß mvmtm MM« «N tm mm Kt UMM 

mmm 



BASELINF DATA. MOS 63B/C. 1978 80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Ptrcent of Total Even« of Each Talk Typ«) 

SOURCE: FERSOM - OISCUST PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 

QENERAL TASK TYPES                                                 i 

Typtt of Inforrru :on 
|                      Sought 

Component 
I          P»rt 

Repiectment 
n- 20 

Preventive 
Memtenence 

n-   1 

Ofivetfem 

n-   1 

Brake 

n-   25 

Sutpention 
and         { 

WT>##I 

n- 17 

j       toeation/ldtnttfieation 
of Components t%) 5 0* 0* 0 0        1 

Ttehntqu« fw 4 
Tatk $t90 m SO 100* 100* 52 76          j 

Tmk Step« RcquMM) 
few Completion (%) «0 0* 0* 28 12          | 

Form«! SpMiticetifOn 
Dat« i\i 

, ■               —' s 
1 

0                    0* 

i 

0* 8 0 
1 

M»^ on S*n»c««t»litv 
0 0* 0* 12 

j 0            I 

Ju(%m««ttM 5 0* 0* 0 12 

*£IM<MM   e^K W«*«*B M «M «•• tmtm m tm* «e* ♦© Mtw 

y**** mm 



BASELINE DATA. MOS 63B/C. 1076 80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events of Each Task Typt) 

SOURCE: PERSON - DISCUSS PRIOR TASK EXPERIENCE LEVEL. 1-« 

^ & 

GENERAL TASK TYPES 

Typet of Intormanon 

Sought Raplacwnent 

«•  8 
! 

n-   10          j       «•2 

Susp«tfl».af» 

ft" \2              «'   6 

Luc«« pon/kfctntif «Won 

of Com«>ofwfl» (%J 0* 20 
• 

0* 0 0* 
1 

TitcHmtiMt f e* a 
! 

75*                80 
i 

100* 58 83*          I 

?5* 0 0» 33 0* 

Fö#m*' StM>etfie#tt«»n 
D«ta til 0»                   0 

'                      \ 
0»           'g             !      0* 

l 
o*       ;    o             o» 

i 

1 
0            j      17» 

| 

0* 0 

i 
i 

0* jMrtpwwitrt f\l ©♦ 0 

*0»«M«  ^Miim*m mmm**k tmrnt p**m «M» WMM» 

<P<M 
ytoii^i 

. 
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BASELINE DATA MOS63t/C. 197880 

«EUATIVC rRIQUENCY OF INFOWiATION SitKiNO EVENTS - TYPE BY SOUftCE 
(Pwcem öf Tct/i» Ewiti ol Eich Ttik Typ«) 

tOUUCE: nftSON - OlSCUSt NIKM TASK iXTf RlfNCt UVflNONi 

Typ»» o* lnfo#m<itie»J 
Sot»«h» 

of Compontnt» [W 

T«ejv»«<|u« to* 4 

Ink SiftfW fk«(|ui»«d 

0«<ft i%} 

Http t«A &W«-«.«**»««'?* 

H»ttt oft Ahfmwfrt 

OtmCIIAl TASK TV^fS 

K«pl4t»m«nt 

»- IS ft*  1 1     «-4 

n 17* 0* 

?s so* 0* so* 

n 33* 2^ 

100« ?5* 

Q* 0» 0» 

*e»t<MH<    ^N.«w^p>mM»<»iWIM*»»»WlKM<i HlMM» 

i7 

33 

'"UltlUH'Mi, 

■•»* 
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BASCLtNE DATA. MOS «Jt C. 1b7StO 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Ptrctnt of Tout Evtms of Each Tack Typ«) 

•OUACf: MUMTIOMATfRtAi HIKMI TASK f XHRIINCi Lf Vf L   7 04 MOftf 

OlMf HAL TASK TVff 3 

«* 0 
;                        i 

«MO 

0* Comt*t>»ienH \W 0* 0*                   0- Ö* 0 

0* 0»                   0* 0* 70 

»*»♦ C^mtt*««!«** fit 0» W*                 0* '5* 10 

0* 
f 

7S» ^ 

1 

*tju4wi    »mifiiia»' ■*■ »J>I:<<HM>WWO>W*».«H Wltot 

m-** 
mmm 



BASELINE DATA. MOS 63B/C. 1978 80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - fYPE BY SOURCE 
(Percent of Total Events of Each Task Type) 

SOURCE   PRINTED MATERIAL PRIOR TASK EXPERIENCE LEVEL: 1-6 

CO 

GENERAL TASK TYPES 
1 

!           Types o* liformation 

Sougnt 

Component 
Pan 

Replacement 

n*  15 

11   ' 
Preventive 

Mamtenanc« 

n-14 

Suspension 
Dnvptram                 Bfake                       and 

Wheel         i 

n-4              I       n'20           j        n'\Z            \ 

Locdtiun Idwrti fiscal ion 
of Cumpo.'-mnii (%J 20                  0 

1 ! 
1 

75« 0 42 

Teehmque <oi a 
TJ^V St«.p ('.,} 33                  57 0* 

                  ! -   ■ 

65          i        33          1 

Tatk S»«sfH Rpquned 
lor Cornpl«tton (\l 33                  0 

i 
0* 15 17 

Fo.mat S»*t)l«C«l!On 

Du4 IM 

i 

13                   43 

i 

25* 20 8 

'C*u«>Mn    ^H»).I*|H m t*u%cpii tMMHlon km ih«n tQcMvt 

y*mm mm 



BASELINE DATA. MOS 63B/C. 1978 80 

RELATIVE FREQUENCY OF INFORMATION SEEKING EVENTS - TYPE BY SOURCE 
(Percent of Total Events of Each Task Type) 

SOURCE: PRINTED MATERIAL PRIOR TASK EXPERIENCE LEVEL NONE 

•Gwt'tH.    »erc»n«*4v mi*«i»i*<l b«MM|oniMkHMn 10«.»«« 

GENERAL TASK TYPES 

Tytaw «♦ Infoimation 
Sought 

Component 
Par! 

Rtfplacame.it 

n-  10 

Preventive      !       _ 

n^    8          |      n«   3 

Sutp«ntion 
B'«l(«         !             «nd 

j         Wheel        i 

n-   24       j       n-  17        j 

Lt.cationUlt-ntifiCJtion 

of Cotnponi»nis {%) 30                    15* 
1 

i 

0*          1        4 0 

|        T*>ehniciue <or j 
1        To^k Step {'■ ) 10           l        50* 0*          I        29         l        41 

T^k S»«P» RtquiffU 
tor Compl«tion {%S 10           j        25* 

i 
67*        1        46         1        35 

Fo«mai Sptctltt'dtion 

i              i 
I             !             ! 

50           j        13*       j        33*                21 

1                         !                         ! 

24 



BASEL.NE ^ATA, MOSfiSB/C, 1978 80 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS, LISTED BY MAJOR ERROR TYPE 
(Percent of Total Events At Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 

ALL PERSONS 
TASK CHARACTERISTICS 

Visual 
Accessibility 

Manual 
Accessibility 

Oarity of 
Necessary 
Task Steps 

Oarity of 
Techniques 
to Perform 
Task Steps 

Special 
Tools 

Required 

Formal 
Specs 

Required 

Operational 
Check 

Required 

Type of Error 
6»«v 

nM51 

Hard 

ns189 

Easy 

n,118 

Hard 

""222 

Oaar 

n*162 

Unclear 

n'178 

Dear 

"•94 

Unclear 

"■246 

Nona 

"" 96 

On« 
or Mor« 

n-244 

None      or Mor. 
n-   gl]   n^4g 

None 

"'71 

On« 
or Mora 

n-269 

Violate Good Mechanical 
Practice (%) 7 10 7 9 8 9 9 9 8 9 7 

r-    —— 

10 7 9 

Wrong Technique 
Ued {%) 21 23 22 22 24 20 15 25 6 28 24 21 27 21 

Specifieaiion Errors 
19 26 17 26 20 25 22 23 10 28 0 31 17 25 

Wrong Part/Component 
(%l 11        5 11 6 13 3 14 6 10 7 12 6 10        7 

Wiong 0«üer o< Sttpi 
26       16 28 17 21 20 27 18 34 15 30 17 24        20 

Wrong Potitiun or Onenutton 
of Part/Coinpenem {%) 11       6 9 7 9 7 7 8 7 a 7 8 

i 
15   j   6 

Wftm« Ad|usim*ni 
TechntQue t%) 5 14 6 12 4 15 6 11 23 5 21 6 0 13 

*Cautton   Pvfcvnia«» "i tfttt call batMS on >•*• man 10 catM 

1»   m 
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BA..EUNF DA  \ MOS 63BX. 1978-80 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS, LISTED BY MAJOR ERROR TYPE 
(Percent of Total Events At Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: 1-6 

ALL PERSONS 
TASK CHARACTERISTICS                                                                             ] 

Visual 
Accessibility 

Manual 
Accessibility 

Clarity of 
Necessary 
Task Steps 

Clarity of 
Techniques 
to Perform 
Task Steps 

Special 
Tools 

Required 

Formal 
Specs 

Required 

Opfrational 
Check 

Required 

Type of Error 
Easy 

n'110 
Hard 

"-169 
Eaty 

"• 77 

HUfd 

"■202 "•126i n 153 

Oear 

"'84 
Unclear 

"-195 
Ncn» 

"" 80 

One 
or Mort 

"•199 

No"«    |o»More 

"• 63} "'216 
Non« 

"■ 4S 

O"^    1 
or More 1 

"-23^ 

Violate Good Mechanical 
Practice {%\ 8 8 9 8 

, ._ 

10 / 6 9 14 6 6 9 11 8 

Wrong Technique 
Used {%\ 16 22 14 22 18 21 19       20 12 23 21 19 20 20 

Specification Erroit 
(%l 31 18 34 19 29 18 35        18 12 28 0 30 27 23 

Wrong Part/Component 
15 7 8 11 12 8 13 9 18 7 16 8 4 11     1 

Wrong Ord*i of Slept 
17 24 21 22 17 25 18 23 16 24 27 20 29 20    |l 

Wrong Position or Orientation 
of Part/Component {%) 6 8 5 8 9 6 7 7 6 8 6 7 9      1  7     | 

| 

Wrong Ad|gstni*nf 

Tcchniqu« J^l e 12 9 10 4 15 13 21 5 24 6 0         12 

*C*4)i<»n    PetcenMQ» in HtHrtll UabMon to«« than 10««*« 

tem** 
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BAStUNl uAT,\ MOS63B/C. 1978-80 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS. LISTED BY MAJOR ERROR TYPE 
(Percent of Total Events At Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: NONE 

ALL PERSONS 
TASK CHARACTERISTICS 

Visual 
Accessibility 

Manual 
Accessibility 

Clanty of 
Necessary 
Task Steps 

Oanty of 
Techniques 
to Perform 
Task Steps 

Special 
Tools 

Required 

Format 
Specs 

Required 

Operational 
Check 

Required 

Type of Error 
EMV     1   Hafd 

"'75  ' "-107 
i 

Easy 

"'50 

Hard 

"a132 

Cttar 

"•82 

Unclear 

"'100 

Dear 

"*54 

Unctar 

"-120 

None 

-48 

On« 
or Mora 

«•134 
None 

«'41 

On« 
or Moie 

H41 

On«     1 
^o«*    jo, Mo.« 

"*44 ! "' 38 

Violate Good Mechanical 
Practice (%) 11 5 10 6 9 6 6 8 4 8 5 8 14 

i 

5 

Wrong Technique 
used {%) 16 33 14 30 17 33 13 31 17 29 20 28 

!          1 
34    I    23 

Specification Errors 
20   j   21 

1 

14 23 17 24 19 22 6 26 0     1   27 
i 

i 

18    1    22 1 

W» ong Par!' Com punen f 5         9 6 8 9 7 
7 1 8 

i 

15 5 15    |   6 7      |    8    1 

Wrong Order of Steps 
{XI 25       21 

i 
32 19 24 21 22 23 35 18 46 16 14    !     25 

Wrong Position or Onvniation 
of Pan/Compooeni IM 11 9 14 8 13 7 17 7 12 9 12 9 14    :    9 

i 

Wroitg Adjustment 
Tacfeuque (*l 12 2 10 5 11 2 17 2 10 4 2 7 0 

1 8    1 
*C««HOM   ^icertiaa» m Ma« ewll baM^ on IMI Htdf« 10 eew* 

*tm**m 



BASLi INE !    TA. MOS 6jb/C, 1978-80 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS FOR OBSERVATIONS WITH 
ONE OR MORE INFORMATION SEEKING EVENTS, LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events At Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 

SEEKERS 
TASK CHARACTERISTICS 

Visual 
Accessibility 

  

Manu«) 
Accettibility 

CUrity of 
Ntceuary 
Task S»p» 

Oahty of 
Techniquts 
tc Ptrform 
Tatk St«pt 

Sptcial 
Tooh 

Required 

Formal 
Specs 

Required 

Qp^rattonjl 
Check 

Required 

Typ« of Error 
Ea«v 

"-59 

Hard 

-73 
EMV 

«"47 
Hard 

«•85 
Otar 

«■66 
Unclaar 

«'66 
Ocar 

«■30 
Unclaar 

-102 

Nona 

-35 

On« 
or Mer« 

«-97 
Nona 

«^40 

One 
Of Mort 

«•92 

On« 
Nona      or Mo„ 
fl-31     "'101 

VioUte Good Mftdiamcai 
Practiet (V) 7 n 6 11 11 8 10 9 6 10 7 10 13           8 

i 

Wrong Tuchn.gue 

Ultd «%) 
27 29 32 26 33 23 13 32 9 35 35 26 35  !    26 

t 

SpVOfieation Errori 
17 25 15 25 20 23 23 21 n 25 

i 

0         30 
i 

I 
i 

13   ;    24 
i 

Wrong Pwi/Compommt 10 4 11 5 11 3 ujs 14 4 10    [  5 6          7 

Wiong 0«d«r o( Step« 
22 10 21 20 15 26 27 19 43 12 35 14 13  |    23 

W*ong PoMlttMi tu Ori«n»tfOr> 
pt Ptrt/Comporw«! t^J 12 5 9 8 8 9 7 9 3 10 7 11 19       5 

Wrong Adiytimvn* 
T««hnK»u« t%» S 7 6 6 3 9 7 6 14 3 10 4 0 8 

*C<M«an   AHCwNiaga m m* cuK |MW4 «M !•%* m«n 10 K^M* 

«—P- 
**»* 



ii .mi^go v A. V.JSsen c, i3;aso 
RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS FOR OBSERVATIONS 

WITH ONE OR MORE INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 
(Percent of Total Events At Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: 16 

SEEKERS 
TASK CHARACTERISTICS 

Visual 
Accpuibility 

Manual 
Acctssibility 

Oarity of 
Necttsarv 
Task Staps 

Oanty of 
Ttchniquet 
to Perform 
Task Steps 

Special 
Tools 

fltqutred 

Formal 
Specs 

Required 

Operational 
Check 

Required 

Typ« of Error 
fatv 

»•64 «435 
Euy 

rt. 42 
Hard 

n.157 
Ct«ar 

«- 83 
Unclear 

«116 
0*m 

*. 48 
OnclWr 

-,051 
MOM 

n. 65 

On« 
or Mort 
n.134 

On* 
Non•      oi Mo'« 
n« 43 j «-156 

•    0«« 
Hon*    ] or More 

ViolJtt Good M«ch«mcat 

Praettct (%) 8 8 10 8 11 6 4 9 12 6 5 9 15 3 

Wrort»j Taehmque 

UMd(%» 16 20 14 20 17 20 19 19 12 22 19 19 
1 

23    j  18 

SOKification Erron 
i 

39        17 43 19 35 16 48 17 15 28 0 31 46       23 

Wrono Pan/Component 

tS.1 17    |   6 t 10 12 8 15 8 14 7 12       9 
i 

1 
8      ! 10    1 

1 

Wrona 0*4«? of Step« 
8 26 14 22 12 26 6 25 15 22 28       18 0 22 

Wtong PiHiitnn o* Or'«niaiton 
Of P»ft/Cum|»e«ent (%> 3 9 0 9 8 6 4 3 6 7 7 7 

l 

8         7 

Wrong A<||u(im#nf 

TaeHntqu« (%) 9 14 12 13 5 18 4 15 25 7 30 8 0 13 

•CMMM   PetcttMias» MI mm c«u twwd m tmm mm 10 em 

**** 
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t^EL'I £ 0/   \ K -l- 63B.C. 1973-80 
RELATIVE FREQUENCY OF PROCESS ERROR EVENTS FOR OBSERVATIONS WITH 
ONE OR MORE INFORMATION SEEKING EVENTS, LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events At Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: NONE 

SEEKERS 
TASK CHARACTERISTICS                                                                               1 

Visual 
Accessibility 

Manual 
Accessibility 

Clarity of 
Necessary 
Task Steps 

Clarity of 
Techniques 
to Perform 
Task Steps 

Special 
Tools 

Required 

Formal 
Specs 

Required 

Operational 
Check 

Required 

Type o< Error 
Easy 

"-53 
Hard 

"•104 
Eatv 

"-33 
Hard 

n-124 
Clear 

"'60 
Unclear 

n-97 
Ctear 

"-40 
Uncleaf 

"'117 
None 

"•33 

On* 
or Morf 

"•124 
None 

"- 24 

O"« 
or Mot* 
"-133 

**on'    | or Mo • 
"-40I   "'117| 

Violate Good Mechanical 
Practice (*e) 11 5 9 6 8 6 5 8 6 7 4 8 12 5 

Wrong Technique 
Uted (%) 13 32 9 30 13 33 12 30 12 29 8 29 38 21 

Specification Errort 

1%) 23 22 21 23 20 24 20 23 6 27 0 26 15       25 

Wrong Part/Component 
e      9 6 8 10 6 7 8 15 6 

1 
17    |6 

I          I! 

7     j    8 
i           j 

Wrong Order ot Steps 

1%) 21       21 27 19 20 22 16 23 33 18 58 14 12   1    24 
i         1 

Wrang Pott11on o« 0«ini... ^. 
0* Parl/C»mpon«ni 1%/ 9 10 12 9 13 7 17 7 12 9 8 10 15 

1 
«    ll 

W'0«g Adjuttmvni 

T«chn.«iuet%) 17 2 IS 5 15 2 22 2 15 5 4 a 0 9 

«CauMiA   Pewwitat» H> «Mt c«it (MI*4 «•> fat« iMn 10 <:*«* 

mm* *■* 



BAbtUNk OA.' . ML^ü3BC. 1978 80 

RELATIVE FRECUENCY OF PROCESS ERROR EVENTS FOR OBSERVATIONS WITH 
NO INFORMATION SEEKING EVENTS, LISTED BY MAJOR ERROR TYPE 

(Percent of Total Event! at Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 

NON-SEEKERS 
TASK CHARACTERISTICS 

Visual 
Acceisibiiity 

Manual 
Accessibility 

Oanty of 
Necessary 
Task Steps 

Oarity of 
Techniques 
to Perform 
Task Steps 

Special 
Tools 

Required 

Forma! 
Specs 

Required 

Operational 
Check 

Required 

Type of Error 
faiy 

^92 
Hard 

"'116 
Eny 

«71 
Hard 

"^137 
Ota* 

"■96 

Unclear 

"'112 

Oear 

"'64 
Uncltar 

"'144 
Her* 

"• 61 

Or>« 
or More 

"•147 
Hon* 

"'51 

On* 
Of Muf» 

-157 

On« 

"-40    "168 

VioUte Good M«cHinical 

Practice (%> 8 9 7 9 6 10 8 8 10 7 
i 

6      j 9 2    |  10 

Wrong Technique 
Used i%i 16 20 15 20 18 19 16 19 5 24 16    |  19 20      18 

SpMiliCAlion Errors 
?1        21 18 27 21 

- 

27 22 25 10 30 

1 

0      i 32 20   , 25 

Wronfl Part/Component 

1 
11 ^ 15 4 

1 

14    :   6 
i 

8         9 14        7 12     8 

Wron« Qfttot o* Step* 
29    1   14 

| 
32 15 25   |   17 

1 
27    !   18 30 17 25    j 19 

I 
33   :  18 

W«UIM| PmitiOn u< Ori«ni#{ion 
of P«rt Ct»mt>an«nf {%i 10    1  6 10 7 10 5 

| 
8     i   8 

i 
10 7 10 ; 12      7 

4 19 6 16 5 19 G 15 28 6 29 7 0    j 15 
j 

*CiMh«M   N*«»*«««» *ntm.ieM tm*$ a* se»* «VM SO emm 



BAwgUI'fc OA i A. MOS 63B C. 1978 80 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS FOR OBSERVATIONS WITH 
NO INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Percent of Total Event« «t Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: 1-6 

^ 

NON-SEEKERS 
TASK CHARACTERISTICS 

Visual 
Accestibiiity 

Manu«! 
Acccstibihty 

Oanty of 
NtCMury 
Tatk Step» 

Clarity of 
Ttchmqtm 
to Perform 
Task Steps 

Special 
Tools 

Required 

Formal 
Specs 

Reqwiretl 

Operation*! 
Check           ! 

Require«!       ' 

Typ« ot Effoi 
EMV         Hdtd 

«-46  1 «34 
EMV 

«- 35 
H#fd 

«•45 
Otat 

«-43 
UnclMf 

«07 -36 -44 
Hen* 

«•15 

On« 
or Mw« 

-65 
Non« 

-20 

On« 
or Met« 

-60 
No««     ! o» Mor. 

- 32; -48 

Violile Good Mecfumc«! 

PfKtict t%l 9 9 9 9 9 8 8 9 20 6 10 8 9 8 

Wrong Techmqu« 
17 29 14 29 21 24 19 25 13 25 25 22 19  i    25 

S«*c.t«ejtK»n Efrot» 
(%l 

| 

20    !   24 
i 

23 20 19 24 17 25 0 26 0      |  28 

i                 s 

1 
19  j    23 

11    i   12 9 13 12 11 11 11 33 6 25    \  7 

i          j 
I 

3    |    17 

Wton« C««S«M at Stet» 

IM 30 18 29 22 28 22 33 18 20 26 25    1 25 
i          \ 

41   t    15 
i        ! 

11 3 11 4 9 5 n 5 7 8 5 8 

1 
9 i * 1 

TaetvMm« Obi 2 6 6 2 * S /» 7 7 3 10 2 0    |   6    | 

*CiMiwM«   tomtmag* t^ •*» ««w New* «**» w>» wnw Id tm** 

mm 
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BASLulNEuaA. V.0St>3B/r. JO 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS FOR OBSERVATIONS WITH 
NO INFORMATION SEEKING EVENTS, LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events at Each Level of Task Characteristic) 

PRIOR TASK EXFERlf NCE LEVEL: NONE 

NON'SEEKERS 
TASK CHARACTERISTICS                                                                           | 

Vitual 
Acc«tfibi ity 

Manual 
Accestibility 

CUrttv of 
N«ce*i8fv 
T«U Step» 

Oanty of 
Ttchniquat 
to Perform 
Talk Stept 

So^ol 
Tool 

Rtqutrad 

Format 
Sp«c« 

Required 

Operation»)     j 
Check          | 

Ret|u>r«<i 

1                Type ol Errof 
ta«v 

- 22 
Hatd 

n-   3 
fatv 

n«   17 
HCfO 

r»*   8 H- 22 

UiCtMT 

n-   3 
De*' 

n^   14 
Unet;*» 

r,     11 
Mone 

«- 15 

o«» 
or MM« 

«•10 
1   O"* 

«-171^8 
1 

On-     1 

n-4   ; «-21 

Vtolnte Good Mechanical 
9 0* 12 0* 9 0* 7 9 0 20 6 12* 25* ;  5   1 

Wrong Technique 
23 67* 24 38* 27 33* 14 4S 27 30 35 12* 0*         33 

Sp«citicaiion E'rori 
1 

14    |  0* 0 38* 

■ mi 

9 33* 14 9 7 zo 0       38* so* ; 5 i 

Wrong P«ri/Componetii 
5      i  33* 

! 
6 12* S 33* 7 9 13 0 12   i 0* 0*         10 

Wrong Otd* of S(«|H 
36    | 0* 41 12* 36    j  0* 

1 
45 |    U 

i 

40 20 29 38* 25*   j   33 

W<ong PtMidon o* Qtt«nt« ton 

Ot P#f1/Comp«n*nt l%i 14 0* 18 0* 14 0* 14 9 13 10 18 0* 0*         14 

Wrong &4»n^*n' 

1    T«ctiniqM« (^t 0 o* 0 0* 0 0* 0 Q 0 0 0 0* o* | o i 

*CetuHoM   N^ciia^ M MM em fcawwi «M ><*• «*««'© emm 



b  «511J- £ C   TA. MrsC*"' C. WfrBO 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS. LISTED BY MAX>R ERROR TYPE 
(Percent of Total Events of Each Task Typ«) 

ALLHftSONS 

Tvp«? o» Iffor 

Vtoldi« Good Mcctijmcji 

SpeCit<c««fon iff»»» 

PRIOR TASK EXHRIENCE LEVEL: 7 OR MORE 

GENERAL TASK TYPES 

Conlpomn, Prtvent.v P»»t 
Replaeirmcnt 

o= 40 

12 

28 

22 

2S 

12 

«•   53 

17 

26 

23 

n 

Onvetratn 

7 

27 

20 

33 

Br4ke 

"-   81 

> 101« 

11 

10 

20 

27 

26 

Suvpwntun 
afKl 

Whwrt 

"-  151 

n 

32 

23 

14 

% 



W"L,K 0A'  ^J^eoavM^^TVPH 
RELATIVE FREQUENCY OF PROCESS ERROR EVENTS. u»isw i 

(Ptrcent of Total Evtnu of Each Task Type) 

PRIOR TASK EXKRItNCC LCVEL: 1-6 



BA    UNt     \T *  "iQt   "»8/C 197« BO 

RELATIVE FREOU6NCY OF PROCESS ERROR EVENTS. LISTED BY MAJOR ERROR TYPE 
(Percent of Total Evtrttof Evch Tatk Typt) 

PRI0« TASK IXWRIINCI UIVU NONI 

OCNf RAL TASK TVff t 

- 30 

  

10 6 

27 38 

«»-^ »^*^»*«x^* ***•-»**-* 



B\SF!  ME'    TA.    "iSe  *'C. !   78 P' 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS FOR OBSERVATIONS WITH 
ONE OR MORE INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events of Each Task Type) 

PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 

SEEKERS GENERAL TASK TYPES 

Type of Errc 

Component 
Part 

Replacement 

n-19 

Preventive             _. 
MaintenarKe   '       D"«train 

n- 7             |      n=2 

j       Suspens on 

Brake                     and         j 
j          Whee        i; 

n ^  35        j       n ^ 69        j 

Violate Good Mechanical 
1    Practice (%) 0 

1  

14* 0* 9             j           12          j 

Wrong Technique 
U«d (%) 

1             I 
21                   14*        i        100* 11 38 

Specific at ton Erroit 
i                     1 

11                   43*        *        0* 
i                      1 
i                           ! 

1 

26        i         20 

Wrong Part/Component 

1%) 

i                           '                            I                           '                           1 
26                   0*          |        0*                     3           !         4 

Wi MigO<der of Step* 37                   14*                 0*          1          34                   10 
i                       i                      '                      1 

Wiun({ Povdon Of 0>>«rntal>ori 

oi P^'t 'CompofMHit l\) 

i 

5                     14*        j        0* 
i                    ! 

3 12         1 

Wrong AdNifnwii 

Technique C^l 

1           !          j 

:     o       i     o*            o* 14 4 

»C*.» *«   PrHrimmr •« '♦•»* *•*» >•*■ ^ '»" •*•» «»»*« fOe«« 



4* 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS FOR OBSERVATIONS WITH 
ONE OR MORE INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events of Each Task Type) 

PRIOR TASK EXPERIENCE LEVEL; 1-6 

SEEKERS GENERAL TASK TYPES 

Type of Erroi 

Component 
part           i      Preventive 

Replacement         Maintenance 

n- 56             ni 31 

Onvetrain 

n= n 

Brake 

n»   52 

Suspension   | 
and         I 

Wheel       ! 

" ^ 49       | 

Violate Good Mechanical 
Practice (%) 4                     3 18 15 6 

Wrong Technique 
Used (%1 20 13 9 4 39         J 

Specification Errors 
23 19 55 25 20        1 

W« o n q Par t /Com pon«n t 
12 13 0 4 12 

W'jng Order ol St«pi 
25         j        16 

1 
i 

18 19 18 

1   Wrung Potttton or Onentatiun 
j   of P4iri/Compon#nt(%> 12 10 0 6 2 

j    Wrung Adjuktmtm 
ij    T«chniqu«(%> 4 26 0 27 2 

*C«t">rn    P «cpntfen*- in ihi« 'HI tM:*H on ir»? than IOCMIH 

■iWimi" 



B.A -EL.:^. D; ' \ MC5 63'   T. 197P 80 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS FOR OBSERVATIONS WITH 
ONE OR MORE INFORMATION SEEKING EVENTS, LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events of Each Task Type) 

PRIOR TASK EXPERIENCE LEVEL: NONE 

SEEKERS 
GENERAL TASK TYPES 

Type of Error 

Component 
Pjrt 

Replacement 

n= 33 

Preventive 
Maintenance 

n=   n 

Drivetram 

n - 1 3 

Brake 

"=   26 

Suspension 
and 

Wheel 

n=  74 

Violate Good Mechanical 
Practice {%) 3 9 15 12 5 

Wrong Technique 
Used (%) 6 9 23 23 38        j 

Specification Errors 
m 27 18 15 12 26 

Wrong Part/Component 
(%) 

1 
i 

9           j        9 
i 

15                   8 5          1 

Wrong Qfd».: of Steps 

42                   45 8 23 9 

Wrong Pom ion of Orientation 

of Part/CompofwitW 

i 

9                    0 
1 

23 4 11 

Wrong Adiiniment 
Technique t%> 

I 
i 

3      ;    9 
1 

0 19 5 

*Ca<>'<on    Pfrct-nl "t<- tn IH.   cell iukvni gn litl than 10 CMIH 

*mm 



CT. 

BAU JNV 1AT.    MOr G3B/C  1978 30 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS FOR OBSERVATION WITH 
NO INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

{Percent of Total Events of Each Task Type) 

PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 

NON-SEEKERS GENERAL TASK TYPES 

Typeot Error 

Component     1      _                                                                               I       Suspension 
D ,.            1      Preventive      '       _                    !                                             ,Mi 01           !    M-jmri^in, *           Dri«*tra»n                 Brake                      »"d         < Replacement    |    Mdintenance                                                                          Whi.e) 

n- 21           j     n« 46          j      n= 13          i       n-   46        |        n - 82 

Vioiaie Good Mechanical 
Practice i%) 

1              !              t              | 
0                     4            j        8            !          13         1          10 

Wrong Technique 
5 

1                      i 
17          !         15          !          9                     28 

i                ! 

Specification Errors 
43 24 

j 

23                    15 24 

Wton«} Pjrt'Comporwnf I           1            i            j 
19         |        11          |        8                      2          j         9 

W'ong Order of Step» 
14                  24         j        38          1         22        j         17 

Wrung Poütton or OnenUdon 
of Pjrt/Compontnl (%) 

1           ! 
19         i        11          !        0                      4 

1            1 
6 

Wionq Adjuttmtnt 
T*chn«gue (%I 0           |        9                    8                      35 6 

•Caul"*    ^m«*!!**  '•« Itlit tM) boMKlutite« «tWW tQc 

'lift       > 

mm* 



BA'-EU\'€ DATA, W/S 63B C, 1978-80 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS FOR OBSERVATION WJTH 
NO INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events of Each Task Type) 

PRIOR TASK EXPERIENCE LEVEL: 1-6 

NON-SEEKERS 
GENERAL TASK TYPES 

 J 

TypeofEnor 

Component 
part           j      Preventive 

Replacement    j    ^mtenance 

n- 12                 n-  6 

1       Suipen^ion    1 

Onvetrain     '          Buke        ;            •nd 

|                             1           Wheel 

n-  10                   n-   13        |        n- 39        | 

Violate Good VUjchamcJil 
8 17* 20          1          15        i         3 

!                             1                         J 

Wfony Technique 
Uwd 1%) 17 0* 30 31        1          23 

1                      I 

Speciticaiiu» Erfort 
17 

i                      | 
33*        j         10          |          8 28 

Wmnij PjM/Component 

33 0* 0 15        !          8 ! 

V'.'oHij Quitt of Sieps 
17                   17*                 30         |          23        j         28        | 

'                                            1                                              :                                             *                                             | 

V«:- u^g Position of O^ntaium 
1    ot PjM'Componen:'^^ 

1       '        !        i 
8                    17*                0           i         0          i         10 

i                   i                  1                  1 

1    T«eh«'«|u« t^i 

1 
0           ,        17* 

1 

I                     1                     1 
10       '       8       :       o 

•C*MS«5I«    PefrrMlntf tH mnCtfMhMMt nnl^t Wt«i IQe^M« 

l II       I 



BA£t . \Hl , ATA MOS   3B/C 1978 30 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS FOR OBSERVATION WITH 
NO INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events of Each Task Type) 

PRIOR TASK EXPERIENCE LEVEL: NONE 

NON-SEEKERS GENERAL TASK TYPES 

Typ« 0« Error 

Component 
Part 

Rnplactmcnt 

""8 

„1                              ]                                      Smpenjion   1 
Prev^ntn.«              «                                  a    L            i              »nri 

Mam.enancr    |       Dr,veU*,n      1           Brake         !           ^ 

n" 5                    n^4             |        n=4           |        n»4           | 

Violate Good Mechanics! 
0* 0*          1        25*        !          0*        \         25* 
ill] 

Wraiuj Technique 
Uwdro 25* 

!           1 
20*        i        0#          1          50* 

i                      1 
50* 

Sp«ei>ic«!iun Errort 
CM 0* 

j                      1 
20*                50*        |         0* 

1                      j 
0*         | 

Wr uttg P«r 1 /Comporwnt 
(M 0*          i        40* 

1 
0* 

1        1 
0*                  0*        j 

Wr oiisj Of t)«( o( Stem 
50*                20*       j        25* 50*      j         0* 

1   Wronq Povu^* of Ofitntaitun 
of Ptt i /ComiKxwnf (%•} 25*                0*                  0* 

i                    1 
0* 25* 

WronQ AttfUitflMMil 
0* 0*                  0* 0* 0* 

*C**Ha*   *>tt««tUMc->M «tMtsM bMMitiniip^m«« tO«««» 



ALL PERSONS 

BA5   LIN    3AT.\ WO- 338/C  1978 80 

RELATIVE FREQUENCY OF SERIOUS UNCORRECTEO ERROR EVENTS, 
LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events At Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: 7 OR MORE 

TASK CHARACTERISTICS 

Visual 
Accessinii'v 

Manual 
Accessibtiny 

Clamv of 
Necessary 
Task Steps 

Oanty of 
Techniques 
to Perform 
Task Steps 

Special 
Tools 

Required 

Formal 
Specs 

Required 

Operational 
Check           1 

Requ,r(>d 

]   .               Typ« 0< Erroi 

1 

n' 70 ' "' 95 

EJISV          Hard 

"•541 "111 
Cl«jr 

"'82 

Uncle»" 

"'83 

CUa»         UncVjr 

"•52! "'11: 

j    On« 
None    |0rMor« 

"'40 ! "125 

1     On« 
NQn«    (0, Mo-* 

"'37 ; ""12! 

i      Qn* 
He™    l ür Vcve 

"'35    "130 

VioUte Good Mechamcjl 

Practice (M 0       1 0 1 0      1 1 
! 

0 1 

i 

0 1 0      1 1 0          1 

1    Wronq Technique 

Used CVI n 22 13 20 15 20 8 22 5 22 14     i 19 
i 

23       16     j 

Specification E'rors 
44 49 37 52 40 54 42    ! 50 

i 

i 

20     1 56 
1 

0       1 61 37       50 

WremgPjH Cj^poncnt 

19     0 19       3 

i 

16    | 0 

i 

17     \ 4 

i 

18       5 24     j 3 6         8 

WiO»»q OfUei 01 Svpi 
19     5 22    | 5 15 \7 23    i 5 

! 
18     i 9 

i 

22     i 8 
I 

31        ; 5 

WtOH^ »otii ti« <>» 0'ivniaI'U « 
Of PjM CtM«t»OtW«t (\) 1  M 2 1 

1   1' 1 
b 1 

i 
3      j 1 0 2 

1                     :i 

3         1 

6    !21 
1 

7 18 13 16 8 18 37 7 41 7 0         18 

'CawtrtMt   titttanttifß >n m«»«.««! Mw4 an ►*« m^A (Q ^a»*» 



mmJ. 

ALL PERSONS 

BA^rLINC DATA M05 C3B,'C, 197R 80 

RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS, 
LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events At Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL: U 

TASK CHARACTERISTICS 

Visual 
Accessibility 

Manual 
Accessibility 

Oanty of 
Necessary 
Taik Steps 

Clarity of 
Techniques 
to Perform 
Task Steps 

Special 
Tools 

Requ ted 

Format 
Specs 

Requ tod 

Operational      i 
Check 

Required        1 

i                 Type of Error 
Eaty         Hard 

«' 63' n- 76 
Easy 

-48 

Harct 

n-91 
Clear 

"•80 

Uncltar- 

"■ 59 

Clear       Unclear 

"• 53   *' 86 

j    On« 
Non«     0f More 

-39; -100 

1    O"« 
Non*     |0, Mote 

- 25| -114 

i     On*     1 
No««    , 0, Mote 

-23    H16| 

Violate Good Mechanical 

Practice ("ul 
2 3 2 2 2 2 0 3 8 0 12 0 0      | 3 

Wrooy Technique 
UstfU (M 10 24 10 21 10 27 13 20 10 20 8      | 19 13     ; 18 

Specification grron 

i 

54 1  38 54 41 49 41 53 41 28 52 0      ' 55 
i 

39     \ 47    \ 
1          | 

Wiong Part-ComPüneMf 

1%) 

1 

16    ;    8 6 14 14    1  8 
1 

13    1  10 
i 

15       ';    10 

l 

20       10 4         13 

Wrong Orrt«' of Stepi 

(%l 
i 

16 | 4 
1 

21    1  3 
i 

13 5 19 4 3      j 12 4 11 43    | 3      1 

Wrong Position or Onönl^tion 
Ol Part 'Cumpot^ent {%) 

0    i  3 
i 

0 2 1 2 0 2 0 2 0      j 2 0         2 
i         ! 

Wrong AdiU^tmrnt 

T«hniqu« (^iJ 

i 
3    j 21 6 16 11 

J 
15 2 20 36 4 56 4 

i 

0      I 16    1 

•CdM'i*«   ^«fe«««U9» m (hit rt" tMwtt on IM« man !0 em*n 

k*mmm 



AU PERSONS 

RELATIVE FWEQyeacYOP 

(Percent 

BASE LINt OAT.v MCS «0 L. 1978 80 

uuENCY OF SERIOUS UNCORRECTEO ERROR EVENTS. 
LISTED BY MAJOR ERROR TYPE 

of Total Events At Eech Level of Task Characteristic) 
PRIOR TASK EXPERIENCE LEVEL: NONE 

•C^ii^" 
^nr^w-v^» *"»iQ ***** 



B4SEUNE DATA. ^OS 63B C. 1978 80 

RELATIVE FREQUENCY OF PROCESS ERROR EVENTS FOR OBSERVATIONS WITH 
ONE OR MORE INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events At Each Level of Task Charccteristic) 

PRIOR TASK EXPERIENCE LEVEL 7 OR MORE 

M 

SEEKERS 
TASK CHARACTERISTICS 

V.tual 
Acre>.tih.l.iv Accesiiti ?v 

Ol'lV Of 

i      Ta.k Stepi 
1 

CUntv a* 
TtehniQu« 
to P»»*oim 
Tttk Slept 

i        Sp«'Ji 
Tool» 

Required 

Formjl 
SP«O 

ReijUirrd 

OD*«4t>ondl      [ 

i               TvP* o< E-cüf 
-24    -25 

Ea>v         ^«'^ 

-17 ; -32 - 23; -26 

I 

- 9 ! "40 

i             !   o« 
f*orv'   je* Moit 

- 8 j -41 

1   o« 

-io : -39 

Han*       a, V J«» 

1  -10   ^9 

1    Viüi4te Good f.ltfCianitj! 

0       0 

1 

0       0 

|                ! 

o    |o 
i 

0*       0 

j 

0*        0 o    ; 0 0         0 

U     36 18   {28 

i 

26    123 
i 

0*    j   30 0*    j 29 40    .21 40       21 

50     56 

i 
1 

41    JS9 48     58 56*     53 
1 

38*  j 56 0         67 40       56    il 

\Ni6nq Pan Co^po^eM» 
17     0 18   J3 

( 

17    'O 22*     5 38*     2 30       3  * 0          10 

13     8 12   |9 j  9     |12 22* I   8 25*  |  7 30       5 20    : 8      i 

«♦ PA» i CofflP"*"»«"*» 1^1 0      o 0 0 0     '0 
;              ! 

0»   1  0 
! 

0*    j 0 
i 

i 

o    ! o 
i 

0         0 

T«tKrnnM)ue I'M 8 C 12 0 0     U 0* S o* 5 
! 

0         5 

*C»»t't>«    fSKtw"(»4a rft n\M t.mt' »IWM an MM «st» 50 » «w* 

h$mm 



BASEL'NE DATA V»nS53R C 1978 80 

RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS FOR OBSERVATIONS 
WITH ONE OR MORE INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Ptrcent of Total Events At Each Lavtl of Task Characttrinic) 
PRIOR TASK EXPERIENCE LEVEL 14 

SEEKERS 
TASK CHARACTERISTICS 

V 
A.::-- 

Ui 

Ac;«! 
Hi* 

Tit*. Sis-yv 

Sw<*C J' 
Toü.-, 

Rf-r:'--! 
CH             ii 

T-u-^t'v 
fj.. 

'" 37 ^ 60 

in, 

-24 , 73 ^51 ''4(5 ^'.3* ^64 ^ i4  ^63 

0.. 

- 20   -77 ^7 "90 

V.J'Jt«' C  .13»! "---'J : : .: 

0 2 0 1 0 1   2 0         ? 3         0 5           0 0* 1       | 

•V'ariq T«e*p ^j .- 
14 20 21 16 12 

j         \ 
24     |15        1^ 

i 
U     121 10         19 29* 17     I 

Zv**: i-ci'. -»f E" „;-. 

| 
& 36 67 41 5f i i9 63       39 29       S7 0           60 57* 47      ( 

1    (i ' 
22 7 8 14 16 9 18       9 12       13 11         12" 14* 12 

1    '**' 
0 S 0 4 0 7 0         5 3         3 S          3 0* 3 

0 3 0 3 2 2 0         3 0         3 0           3 ©• 2 

1       TÄ.W'S.ilV^ t^J 3 Us 4 21 16 
i 

i 
3 23 

i 

41      U 6S         4 
i 

0* 18         : 

•C*-*'**      #**«-^«»J«  J«   «ft«^»» !*«JlJ  >-♦ -«:«*   '•»--    »Q l4 



3ASeUNE DATA, MOS 633 C, 1978 80 

RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS FOR OBSERVATIONS 
WITH ONE OR MORE INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events At Each Level of Task Characteristic) 

PRIOR TASK EXPERIENCE LEVEL. NONE 

SfEKERS 
TASK CHARACTERISTICS 

V -J1 

Accc-. 
Mr-;-; 

Ci' Tv a? 

SD-C i 
Too •. 

R- :. 

a^ji 

T,P-  .■►■-■ 
27 .- 40 

f-IV 

-20 ,-47 •   28 -39     -21 " - 46 
Vor« 

-15 

> - 

- 52 

V.J-* 

- 5 *t2 "13 -54 

0 8 5 4 7 3 5       4 7 4 20* 3 3 4 

4 13 5 11 0 15 
i 

0       13 o 12 0* 10 3 9 

Spc ■.^•.;,.. E-'v. 

37 SS 35 S5 36 59 29     S9 13 60 0* 53 46 50 

■.'.■.,•■;?..•  '.,-,.     -ti> 
7 10 10 9 11 8 10     9 20 6 40* 6   ' 8 9 

.',   .     J   J-  .r        r 1,' .; ; 

22 a 20 11 IS 10 19     11 27 10 20* 13 31 9 

0 2 0 2 0 3 0      2 0 2 0* 2 0 2 

30 t 25 % 29 3 
1 

38    12 33 a 20* 13 0 17 

*ti*j«  *»■"       ^«tc^«*^   .♦!   i*,;  wo»   '^MM   ^*   *M     «in   !-fj   . 



BASrUN&OATA, WOS63QC, 1978 80 

RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS FOR OBSERVATIONS 
WITH NO INFORMATION SEEKING EVENTS, LISTED BY MAJOR ERROR TYPE 

(Perctnt of Total Events at Each Lev«! of Task Characteristic) 

PRIOR TASK EXPERIEMCE LEVEL. 7 OR MORE 

in 

NON^EE^RS 
TASK CHARACTERISTICS                                                                                  j 

V 
Ac-«4 

T*cr>-v.:'„e4 5^4 
Too.. 

Ftv-u 

j           Sü'":i 
0;)'*'-) 

C'-> 
R.' ;■ 

w'J 

l - 4b -70 -37 -79 -59 «57 .43 '  «73 .32    .84 .- 27   «59 
No-- 

..25 V^T 

Piicti-cl'^ 0 1 0 1 0 2 0     ■ 1 o    : i 0           1 0 

UvrU I'.J 11 17 n 16 10 19 9       18 

i 

6         18 4           18 16 4     j 

j     $J*«-'.tei:!. ;'    •    ' ,   i 

1     '*' 41 47 3S 49 37 53 40     48 16    !  56 0           S8 36 47 

Alii'« j  ?H'   C.   '■,          51'! 

1        '*' 20 0 19 3 15 0 16      3 13       6 22         3   • 8 8 

»\i jt.^ 0  ;«■    ' !   ... 

22 4 27 4 17 5 23     4 16       10 19         9 36 4 

1    ■jrP'j.! C.J'-'     : •■<%1 2 ] 3 1 2 2 2       1 3         1 0           2 4 

4 29 5 2S    ; 19 "     1 9   !n   ' 
i 
1 

47    ; 8 56         8 0 24 

'V-TJ-M»^:    «  «u .e.1  '.-.«»l J-    «i*     »^   'J  :  i 



BASgLlVE DATA, MCSQBB C, 1373 80 

RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS FOR OBSERVATIONS 
WITH NO INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events at Each Level of Task Characteristic) 

MliOA TASK tEXPERiENCE LEVEL 14 

N0N4EEKERS 
TASK CHARACTERISVICS                                                                                  { 

V 
Ar- r-. 

U-t ■ Jii 
Net« To., , 

Rr-,    -! 

'        fa- 

R • . 

-J 

«•'I R,. . 

."ii 

Typ--.,' t-'.r 
1  26 -16 

Hj.J 

^18 . 29 -u -20 * ^22 ^ 5    ^37 '     5 

■17 

-37" '16 ' 7i\ 

4 b 4 6 7 0 0       to 40*        0 40» 0 0 8 

4 3S 0 
i 
' 39 7 :3B 10       23 0»      i  19 1 0* 19 6 23    j 

!' i 42 38 42 39 38 46 3S       45 20*       43 0* 46 31 46 

(' 8 !3 4 17 10 

34 

8 S          14 40*       5 40» S   ' 0 IS 

38 0 42 0 0 SO        0 0*         27 0* 27 63 
j 

0       { 

0 0 0 0 0 0 0         0 0*        0 0* 0 C 0 

4 i 8 ;G 3 

j 

8 
! 

0     ■   0 o*    j s 10* 1 0 8 

•t—.' -'      «"e-^r-l*^   - ««^ .r     J.Ja^l  *• 



BASELINE DATA. MüS 63B C. 1978-80 

RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS FOR OBSERVATIONS 
WITH NO INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events at Each Level of Task Characteristic) 
PRIOR TASK EXPERIENCE LEVEL: NONE 

NON-SEEKERS 
TASK CHARACTERISTICS                                                                              | 

Visual 
Accessibility 

Manual 
Accessibility 

Clarity of 
Necessary 
Task Steps 

Clarity of 
Techniques 
to Perform 
Task Steps 

Spec a l 
TüOS 

Required 

Formal 
Specs 

Requied 

Qperationjl      j 
Check 

Required       1 

Type of Error 
Easy          Hard 

n-   6     l   n-0 
Easy 
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BASELINE DATA, MOS 63B C, 1978-80 

RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS. 
LISTED BY MAJOR ERROR TYPE 

{Percent of Total Events of Each Task Type) 
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RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS, 
LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events of Each Task Type) 
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RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS FOR OBSERVATIONS 
WITH ONE OR MORE INFORMATION SEEKING EVENTS, LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events of Each Task Type) 
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RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS FOR OBSERVATIONS 
WITH ONE OR MORE INFORMATION SEEKING EVENTS, LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events of Each Task Type) 
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RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS FOR OBSERVATION 
WITH NO INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events of Each Task Type) 
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RELATIVE FREQUENCY OF SERIOUS UNCORRECTED ERROR EVENTS FOR OBSERVATION 
WITH NO INFORMATION SEEKING EVENTS. LISTED BY MAJOR ERROR TYPE 

(Percent of Total Events of Each Task Type) 
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GliOSSARY OF TERMS 

MECHANICS' TASK EXPERIENCE 

Prior Task Experience - the number of tiroes the mechanic reported having 
previously performed the same or similar work assignment. The three levels 
(7 or more times, 1 to 6, none) were formed using Multiple Discriminant 
Function techniques. 

TASK CHARACTERISTICS 

General - ratings made during the front-end analysis performed for each task 
prior to conduct of the observations. These ratings, with the exception of 
Operational Checkout Required, are defined in Figure 1. 

Operational Checkout Required * A yes/no rating made after the observation 
was completed. Determination of when a checkout was required before con- 
sidering an assignment successfully completed depended on such things as 
the scope of the mechanic's work assignment (for example» only to remove 
a component), availability of replacement parts, and the operational 
status of the vehicle apart from the mechanic's assignment. 

Levels of Task Characteristics - each of the four task characteristics rated 
on the five-point scale (Figure 1) were divided into two categories by 
making a median split for the judged difficulty of each .based on the ratings 
for all tasks observed. These two categories are labeled v,easy/hardn or 
"clear/unclear" depending on the particular characteristic. The two levels 
for the task characteristics rated "yes/no* are simply based on those 
ratings. 

GENERAL TASK TYPES 

General - the five listed task types were selected fro» a rmaber of possible 
task typologies on the basis of correlitional analyses. These tasn types 
seemed to clearly group tasks In ways that assisted prediction of informstioö- 
seeklng or error behaviors, yet make meaningful groups in tens of auto- 
motive principles. 

Component Fart Replaceaent - Examples: remove/Install carburetor; remove/ 
Install exhaust pipe. 

Preventlvi Maintenance - Examplest tune-up engine; remove/install oil filters. 

Prlvetraln - Examples: remove/install 0-jointsi adjust clutch linkage. 

Brake - Examples: remove/Install wheel cylinders; bleed brakes. 

Suspension and Whtl - Examples: remove/Install Imer axle seal; adjust 
toe-in; adjust wheel bearings. 
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INFORMATION DEMAND RATING 
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INFORMATION-SEEKING EVENTS 

General - observed actions of the mechanic directed toward acquiring info- 
nation to assist in completing the assigned mechanical maintenance task. 

Information Sources - 

Person-Ask - refers to task relevant information obtained by directly 
asking a specific question of a supervisor or co-worker* 

Person-Discuss - refers to discussions in which the mechanic and one or 
more persons talk over the task but it is not clear who is requesting 
or giving information (i.e., Information flow directions are 
confused). 

Printed Material - refers to any consulting with technical manuals where 
there is written, photographic or graphic material presented. 

Types of Information Sought - 

Location/Identification of Components - Questions about the nomenclature, of 
task-related hardware items and where they are located on the equipment 
being worked on. 

. Technique for a Task Step - Questions concerning how to complete the task 
step presently being performed. Examples include information about how 
to remove a brake shoe clip, how to detach a universal joint, or special 
precautions to be followed. 

Task Steps Required for Completion - Questions about what the next step in 
the task is.  This type of 1SB is distinguished from Technique for a Task 
Step by whether the question addresses "what to do next?" That Is, if the 
mechanic seeks information about how to successfully complete the action 
presently engaged in, it is a Technique event.  If the mechanic completes 
a step, then seeks information about what to do next, it is a Task Steps 
Required for Completion event. 

Formal Specification Data - Questions about the range of conditions and 
indications for a device operating within acceptable limits. Examples of 
specification information include torque values, electrical values, and 
pictures of acceptable and unacceptable spark plug conditions. 

Help on Serviceability Judgement - Questions about whether or not an 
equipment part or assembly is serviceable in Its present condition. 
Examples include such questions as, "Are these bearings OK?", or "Can I 
use this gasket again?" 

Help on Alignment Judgement - Questions about whether or not an adjustment 
has been completed correctly or whether equipment parts or assemblies are 
correctly positioned (aligned). Examples Include such questions as, "Is 
this Che right brake pressure?", or "Is this road wheel on all the way?" 
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ERROR EVENTS 

Process Error Events - actions of the mechanic during task performance, whether 
or not later corrected, which were not In conformance with US Array doctrine 
(as defined by Technical Manuals), or which, in the judgment of the observer, 
did not conform to generally accepted good mechanical practices, or which had 
negative results in terms of task completion. 

Serious Uncorrected Errors. - any error which was left uncorrected when the 
mechanic stated that the job was finished and which, in the opinion of 
expert mechanics, would result in (a) shortening the serviceable vehicle 
life, (b) immediately endanger the vehicle, (c) endanger drivers or passen- 
gers in the vehicle, and (d) endanger by-standers near the vehicle. 

Specific Types of Errors - 

Violate Good Mechanical Practices - Errors made when the mechanic violates 
good general mechanical practice.  These are errors which often lead to 
damaged parts or sloppy workmanship. Examples include Improperly 
greasing wheel bearings, and failing to drain oil reservoir before 
attempting to change primary oil filter. 

Wrong Technique Used - Errors when the mechanic uses the wrong tools or 
procedure during the task process. Errors of this type often lead to 
damaged equipment parts. Examples include not using a sling to support 
heavy equipment parts being removed or installed, and prying with a 
screwdriver to remove an oil filter element, and damaging the element. 

Specification Errors - Process errors made when the mechanic does not 
follow exact specification requirements stated in the Task Manual. 
Examples include adjusting contact breaker points to an incorrect gap 
width, or tightening cylinder head bolts to an Incorrect or unknown 
torque. 

Wrong Part/Component - Errors made when an incorrect equipment part Is 
installed, or an attempt is made to Install it. Occasions when an 
equipment part is left out of an assembly arc also Parts Errors. . 
Examples Include installating a secondiry oil filter In the primary 
filter case, or leaving out part of the ??-joint assembly. 

Wrong Order of Steps - Errors made when the mechanic doe« task steps out of 
their prescribed order. (Occasions when task steps are completely omitted 
are also Order-of-Stcps Error.) Examples include repeated efforts to pull 
off a brake drum before contracting brake shoes, or repeated attempts to 
pull out generator before removing all attached wires. 

Wrong Yosition or Orientation of Part/Component - This error usually 
occurs when equipment parts are Installed in such a place or rotated so 
that they cannot be properly "seated and attached. An example is 
seating an oil cooler In such a position that the Inflow/outflow links 
cannot be attached 

Wrong Adjustment Technique - Error« made when the «eohanlc uses a wrong 
tool or procedure to complete adjustment of an equipment part.  Example« 
Include turning an adjustment the wrong way to tighten/looaen it, and 
not jacking up a jeep before adjusting the wheel bearings. 


