
ED 109 387

AUTHOR
TITLE

, 4
INSTITUTION

.REPORT NQ
PUB DATE
NOTE

EDRS PRICE
DESCRIPTORS

'IDENTIFIERS

ABSTRACT

DOCUMENT RESUME

CE 004 220

Meyer, Robert P.; And Orthers
Behavioral Taxonomy,of6ndergraduate Pilot Training
_Tasks 4nd Skills: Guidelines and Examples:for
Taxonomy Application in Flying Training Research.
Final Report. .

Air Force Human Resources-Lab., Williams AFB, Ariz.
Flying Training Div.; Design Plus, St. Louis, Mo.
AFHRL-TR:-74-33(IV)
Dec 74
192p.

MF-.$0.76 HC-$9.51 PLUS POSTAGE
*Aircraft Pilots; Data C011ectionf *Flight Training;
Guidelines; Skill Analysis; Skill Development; *Task
linalyeis; *Task Performance; *Taxonomy; Undergraduate
Study
*Air Force

-

. The report presents the results of the third phase of
a research program to develop "a behavioraaxonomy of undergraduate
pilot training (UPT) tasks and skills. .The third phase effort
consisted of surface analyses of 50 UPT flyrng training task's to
generate basic task descriptions. The surface analysis subdivided and
defined task elements..intoa series of ,cue, mental action, and motor
action sequences. A set of.classification rules. was developed to
categori4e, the skills needed to perform the tasks identified by the
surface, analysis information. The Classification rules were used to
clatsify all,ihe surface analyses. The skills required to accomplish
the tasks were determined acid organized into a matrix system of skill
data. The matrix system spleCted provided the means for simple data
retrieval operations. The result was to develop the surface, analysis
method in order to analyze'future UPT objectives in terms of, present
and future flying training'requirements and to develop four

.applications of the. taxonomic data system to flying training research
problems. The illustrative examples dealt with skill comparisons
among different tasks, ,the determination of skill difficiaty,within
and between tasks, developing standard training tasks and generating
new training tasks to teach specific 'flying skills. (Author /7B)

ow
J.

** t*********** *'' * * * * * * * * * * * * * * * * * * * * * * * * * *`* * * * * * * **4 * * * * * * * * * * * * * ** * ** 4

Documents acquired by ERIC include any informal unpublished *

* material's not available froth otherrsourced, ERIC mikes every effort *
* to obtain the- best copy, available. nevertheless, .items of macginal' *
* reproducibility are often encountered And this affects the quAlitY *

* of -the microfiche and hardcopy-reproductions ERIC makes available *

* via ttie.ERIC Document Reproduction, Service (EDRS). EDRS is not
* responsible for thequality of the original document. Reproductions *
* supplied by EDRS are the best that can be-made from the original. '*,

******************t***4***1******************************************



AFHRL-TR-74-33(IV)

AIR FORCE 11;

H

U
M
A
N

U 5 DEPARTMENT OF HEALTH.
EDUCATION &WELFARE
NAIMONAL INSTITUTE OF

EDUCATION
THIS DOCUMENT HAS BEEN REPRO
Gym) EXACTLY AS RECEIVED FROM

THE PERSON OR ORGANQAT)ON ORIGIN
ATIND IT POINTS OF VIEW -OP OPINIONS

STATED DO NOT 4ECESSAR.LY REPRE
SEMI' or c IckAL NATIONAL INSTITUTE OF

EDUCATION POSITION OR POLICY

R
E

S
0
U

E

S

Y

BEHAVIORAL TAX010MY OF UNDERGRADUATE PILOT
TRAINING TASKS AND SKILLS:

GUIDELINES AND EXAMPLES FOR TAXONOMY.

APPLICATION IN FLYING TRAINING RESEARCH

XS

-4

By

Robert P. Meyer
Jack I. Laveson

Neal S. Weissman
Design Plus

9955 Warshire Drive
St. Louis, Missouri 63132

Edward E. Eddowes

FLYING TRAINING DIVISION
Williams Air Force Base, Arizona 85224

December 1974
Final Report for Period July 1973 September 1974

Approved for public release. distribution Unlimited.

LABORATORY

AIR FORCE SYSTEMS COMMAND
BROOKS AIR FORCE BASE,TEXAS 78235



,v,

4

NOT ICE

0
°When US Government drawings, specificatidns, or other data are used
for any purpose other than a definitely related Government
procurement operation, the Government thereby incurs no
responsibility nor any obligation whatsoever, and the fact that the
Government may have,formulated, furnished, or in any way supplied
the said drawings, specification's: or other data is not to be regarded by
implication or otherwise, as in any manner licensing the holder or any
other person or corporation, or conveying any rights or permission to
manufacture, use, or sell any patented invention that may in any. way
be related thereto.

This final report was submitted by Design Pjus, 9955 Waraure Drive,
St. Louis, Missouri 63132, under contract F41609.73-C-0040, project
1123, with Flying Training Division, Air Force Human Resources
Laboratory (AFSC), Williams Air Force Base, Arizona 85224. Dr.
Edward E. Eddowes was the contract monitor.

This report has been reviewed and cleared for open publication. and /or
public release by the appropriateOffice of Information (01) in
accordance with AFR` 190.17 and DoDD 5230.9. There is no objection
to unlimited distribution of this report to the public at lark-, or by
DDC to the National Technical,Information Service (NTIS).

This technical report has been reviewed and is approved.

WILLIAM V. HAGIN, Technical Directoi
Flying Training Division ;

ApOoved for publication.

HAROLD E. FISCHER, Colbnel", USAF
Commander

4N,

'1



Unclassified
SECURITY CLASSIFICATION OF TMIS PAGE (}Then Date Entered)

REPORT DOCUMENTATION PAGE
READ INSTRUCTIONS

BEFORE COMPLETING FORM'

i REPORT NUMBER

AFHR,L=TR-74133(1V)"

2 GOVT ACCESSION NO.

'

3 RECIPIENT'S CATALOG NUMBER

V

4 TITLE (and Subtitle) ..

BEHAVIORAL TAXONOMYOF UNDERGRADUATE PIE OT

TRAINING TASKS AND SKILLS: GUIDELINES AND EXAMPLES

FOR TAXONOMY APPLICATION INsFLYING TRAINING

RESEARCH

S TYPE OF REPORT & PERIOD COVERED
Final

.

July 1973 September 1974
%.

6 PERFORMING ORG. REPORT NUMBER
, .

7 AO T HOR(*)

Robert P. Meyer Neal S. Weissman 0
.

Jack I. Laveson Edward E. 'Eddowes
.

,

8 CONTRACT OR GRANT NUMBER(s)

F41609.-73C0040 9,

, .

9 PERFORMING ORGANIZATJON WARE ANO ADDRESS

Design Plus
,

9955 Warshire Drive -

St. Louis, M063132

10 PROGRAM ELEMENT. PROJECT, TASK
AREA & WORK UNIT NUMBERS ..

62703F
11230217

I I CONTROLLING OFFICE NAME ANO AOORESS

Hq Air Force Human Resources Laboratory (AFSC)

Brooks AFB, TX 78235
,,

. ,

12 REPORT DATE
Deceinber 1974,

13 NUMBER OF PAGES
190

14 MONITORING AGENCY NAME b AOOR est(It different from Controlling Office)

Flying Training Division
Air Force Human Resources ' '
Williams Air Force Base, AZ 85224 ,,

.

. L.

IS SECURITY CLASS (of thi.s report)IS
,

. DECLASSIFICATION DOWNGRADING
, SCHEDULE

.

16 DISTRIBUTION STATEMEWE (of this Report) .

0 .. .
. .,

4

. Approyed for public release, distribution Unlimited. 1

.
.

17 OISTRIBUTION STATEMENT (of the abstract entered in Ellocl 20. if different from Report)

' .

.
\ ..

.

.
.

. .

18 SUPPLEMENTARY NOTES .

s
's

.
s

This report consists of 4 volumes.
.

,

19 KEY WORDS (Continue on reverse tide -sf necseaty and *entity by block number)

task and skill taxonomy flying tasks and skills

task taxonomy developmenl relationship between tasks and skills
-

skin taxonomy development taxonomy data system

flying task taxonomy taxonomy research applications

flying skill taxonomy I

20 ABSTRACT (Continuo on reveres side it necessary And identify by block number)

This report presents the results of the thifd phase of a research program to develop a behavioral taxonomy of

undergraduate pilot training (UPT) tasks and skills. The Phase III effort consisted of the continued development of

surface analyses to include instrument flight maneuvers, the -classification of the resulting surface analysis
information and its integration within the taxonomic data system, an analysis or future UPT objectives in terms of

present and future flying trainmg requirements and the development of four applications of the taxonomic data

system to flying training research problems. The illustrative examples dealt with skill comparisons among different

tasks, the deternunation of skill difficulty Within and between tasks, developing standard training ttsks and

generating new training tasks to teach specific flying skills. ,

DD73FORS!
14
,,

6111 1 JAN 73
EDITION OF I NOV 65 IS OBSOLETE Unclassified

SECURITY CLASSIFICATION OF THIS PAE (When Date Entered)

4



surai:AgY

PROBLEM:

A

The objective oftthis research effort is to analyze
and Specify the fundamental flying abilities which comprise
'the training objectives of undergraduate pilot training

(UPT). The results of this analysis ,will be used to
structure research on and,make recommendations for improve-,
ments in Air Force flying training programs.

APPROACH:

Surface analyses of fifty4UPT flying training tasks

were accomplished to generate basic task_descriptions.
The resulting task information was used to identify the

.
pilot stills required to execute-the flying tasks described.
The surface analysis subdivided and defined task elements
into a series'of cue, mental action, dn motor action
sequences. A set of classification rules was developed to
categorize the skills needed to perform the tasks Identi-
fied by the surface Andlysis information. The classifi-
cation rules defined a taxonomiccubic'concept-in which
cues were represented on the vertical (x) axis of the cube,
mental actions on the depth (y) axis and motor actions on
the horizontal (z) axis. The classification rules were
validated empirically.

,RESULTS:

The. classification rules were used to classify all

the surface analyses. Thus, the skills required to
accomplish the tasks were determined and organized into a
matrix systeM of still.data. The matrix system selected'
provided the means for Simple data retrieval operations.
This Phase III report focused on application of the tax- I

onomic data system to flying training research protillems.
Four examples were provided to illustrate how the taxonomy

could be 1.1sed.to compare the skills needed toperform two
or more flying tasks; to determine the relative difficulty
of skills required in different training tasks; to develop
standard flying tasks and to generatenew training tasks
which have specific skill training pr'operties.

2

CbNCLUSION:

The taxonopy.of UPT tasks and skills developed. during

this research.is'an analytical tool of considerable
generality that'can be used to'aid in understanding otche

iessential requiements of'flyipg training and to support
thedevelOpment of more effective flying trining'programs.

5
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.PREFACE

This reor-t qi:lammarizes-a portion of the resurch being
Accomplished'in suppOrt of Project 1123, Flying Maining
Development under.-te,direction of Dr.,William V. Hagin.
The .stbdy was documented under Task 112302, Instructional
Innovations in USAF Flying Training, Mr. Gary.B.
Ta6k Scientist, and work unit 11230217, .11,Bettavioral
TaxonOmy of Undergraduate Pilot Training, Dr. Edward E.
Eddowes, contract .Monitor. Jac A. Thorpe assisted
W-editing this summary of the task a taxonomy ,-
development effort. x

The research reported herein was c ucted under the
provisions of contract F41609-737C-004.0 y Design Plus,
St. Loiis, Missouri, Mr. Robert.P. Meyer), Principal
Investigator.' This effort covered the period between
Jul1973 and September 1974. A ,
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'INTRODUCTION

This report presents the result's of the third and
final phase of a research program to develop a behavioral
taxonomy of undergraduate pilot training (UPTX taskd and
skills. In this report, examples are presented to show
how results derived from the surface analyses, taxonomy
structure and classification system, developed in earlier
phades of 'this effort, could be used to identify and solve
problems related to present and future flying straining
research. \\

In Phase I, a surface task analysis format was
developed based on a study of a number of previous task
analysis efforts. The new format was generated by
repeated test and revision specifically for use in the
present taxonomy development effort. It provided descrip-
tions for three kindsof transitional flying tasks.
.Fundamental transitions were identified as a change from
.one steady-state to another; such as going into a climb or
descent from straight and level flight. Composite tran-
sitions were developed from combinations of two or more
'fundamental transitional tasks in'a procedural sequence;
for example, during takeoffs`, cross-country flights,and -

landings. Continuous transitions may combine any number.,
of fundamental and composite transitional tasks-in rapid
succession to complete maneuvers such as loops and rolls.
The surface analysis forthat div,ided each task into sequences
and each sequence into Cue (C), Mental Action (ME), and
Y.otor Action (MO) elements. In\Phase I-, 'surface analyses
of fourteen funaamental.and-two composite transitional
tasks were completed. Next, Allaq skills required to perform
the tasks.described in the surface analyses were identi-'
fied, thus, providing data on which the initial develdp7
ment of.the taxonomic structure was based..

Taxonomic rules were developed for the systematic
classification.of. Cue, Mental Action, and Motor Action
elements of each surface task analysis sequence; The
approach was to extract those behavioral elements which
were required for:the.performance of the flying tasks

. analyzed. Each flying skill identified.by the surface
task analysis was systeMatically subdivided'until behav-
ioral elements emerged as the smallest part of the
structure. 4

The resulting rules formed a taxonomic cupic concept.
The Cue face of the cube was divided into,the total out-
comes,of the CUe rules. Likewise., the Mental Action and
Motor Action faces were divided by their respective classi-
fication rules. The result was a concise notation for the
classification of all skills.

Cl



A validation research plan was then developed to
determine how well the taxonomy could be used. The Phase I
effort, thus, was the groundwork upon.which a simple, yet
meaningful taxonomic strugture and classification system'
was built.

The initial Phase II work focused on the development
of a surface analysis for twenty-two additional flights
maneuvers. With these ,surface task analyses in hand, it
was'then necessary to establish the relationshilPbetween
the surfage analysis and the taxonomic classification
rules, and to validate the use of the rules by categorizing
flying tasks and skills within the taxonomic structure'.

'

Following the taxonomy refinement and testing,t,a hierarchy
of taxonomic rules was devised to define how flying skills
could be sorted. The resulting hierarchy of rules was
adapted,to-a matrix system of skill information categor.-
ization. The matrix system was found to provide the means
for a simple information retrieval system.

The PhasetIII effort extended the development of
surface task analyses to in-elude instrument flight man-
euvers. These tasks were classified, categorized and
added'to the taxonomic information system. The surface
task analyses of fourteen fundamental,instrument transition
and two'composite instrument transition flight maneuver's
are presented in.Appendix A, The results of the classi-
fication of the surfade-tas24-atalyses a e presented,in
Appendix B.

Future undergraduate pilot training (FUPT) objectives
also were investigAted. These data ere examined with
reference to both present and futur flying training. needs.
The FUPT studies suggested that sub tan-Mlly different
flying training would: be required' ring the 1975-1990
time frame. Details of the resul ofthis study of the
FUPT training .objectives may be und in Appendix C.

Illustrating and evaluatinl the ultimate usefulness'
of the now fully develOped taxonomy as a working tool was
approached fzom the standpoint f,trainin&k.esearch Appli-
cations to 'Ole FUT training o jedtives. i!ou examples
of research applications were eveloped pre7i3eiarting sathple,
operations of data acquisitio and analysis procedures.-.

/

Yl
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GUIDELINES AND EXAMPLES 'FOR TAXONOMY APPI,ICAffONIS
IN. FLYING TRAINING RESEARCH

The approach to taxonomy applications it this research
effort was to determine where' 'the introductign of.. such
,information would be beneficial in sOlving prOb.lets related
to flying training. The- applications focused on' the "dif-
ferent ways, the- taxonomy andlltaxOnomi0,data system could be

searcher using
tem functions and
entered, into And

used: These areas are 'important d'
them will need -to be .aware. o'f how
how various kinds of i fOrmatiOn c

- retrieved 'from, the system..
s .

, The -taxonomy has been- directed. toward present and
future traininggteeds, -Four eXamples have been derived
from Operations "'within the taxonomy system to ',show how the
taxonomy can be' used to:

. 1: Compare Skills' between, two' or more flying, tasks
:to determine commonality og a one-to-one basis. -

'2.
, ,

. -Generate, information to support a .aomparidon 'of ,

the relative difficulty of skills of one task ,to the Skills ,
of anothei' task lin ,terms of Cues, Mental Action and Motor
Action requirementg.

.

3. Supply gmaysis 'to assist in the development. of,
standard qying tasks 'With evaluation procedures to judge
the effectiveness of 'the proposed tasks . .

e

4., Supply' analysis to
a specific ttaining _task. to
of speOlfic maneuvex'.st

assist in the _developin,eni of
be used' to -tr. 0Jaci, for proficiency

-

The scope of this research has not permitted an ei-
baustive exploration of bow' the taxonomy could be .sed;
however, practical applications have been provided not only
for the examination of present ,uPT syllabus tasks, bUt- also
for the development, of future tasks...and instru6tional.:
,materials., Other uses will ..undoubtedly be, 'found as other
researchers work, with .the system and develop methods of,
their own to utilize the various types .of information

1 ..contained. in the taxonomy.
.

The Taxonomic =Dat=a System - 'A system' been devisedhas
,

which organizei; laying task and skill, infoirmation within
the taxonomy so that it 'can be utilized without 'speciaIiZedk
training in taxonomy development. The system -shown in

..
Figure l contains the following six basic cross referenced
data areas:

1 3
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I. :Classification Hierarchy - This was the basic
organizational structure used in categorizing all tasks
,and skills within the taxonoMY., Itiiias_directly related'
to. the nine rules =used to classify all task in the surface_

analysis. The hierarchy shOws at what specific levels data
,generated by each of the .nine rule's can be found. A' ,

classification hierarchy diagram and the nine rules-to
which it is related-may 'be found in Appendix D.

.2. Classification Matrix - The classifidation matrix
was the primary device used in-sorting all flying skills
into basic-skill groupt. .Consequently, ,it also- became the
focal point:of the taxonomy as a Useful tool. 'Appendix 'D

'shows the matrix:development procedure._ Note.that the
classification hierarchy provided the-basic brganizatiOn'
of the information as it entered-the thatrix. -The matrix:,

composed of ,eight sub - blocks, allowed the final sorting of
skill's into basic Skill-griup6 With 'the order: shown in. the

. claSsification 'hierarchy. The original research matrix
was a foufby eight-foot board and allowed a hands on
-met4od of:deVeloping a-pseful,system. This large.boaid
. was refined into a matrix shown 'in Appendl De Each
matrix sub-block showing the Cues/Complexity, one through
four'on the vertical axis, and the-MS-tor Action/CoMplexity,
ranking one through five on the litbntal. axis,-'was
silatent'with the classification hi ramhy. Each slOt*.i.n.

the, matrix- was number coded and showed ,the number of skilld-

"it contained. A daikened' slot contained no skills.

3. Sorting SlotContent List - This list ,found" in

Appendix, D shows 'the tasks and skills, in coded' form and
'established the_ basic groups contained in each slot

.""in a matrix sub - block.

'4."!:Task List - This liS translated the task code
into the.tatk name and related directq.y*to the surface
analysis.tasks:1 Thd Iist is, found in, Appendix D.,

/ '5..;.card File -
cross reference all
system. The Sample
of the card and the

A skill'cardfile was established to
skill infotmation in the taxonomy'data
card in Appendix D' shows the content
translation of the coded data it'

contains'. Thete skill cards are-filed according to thd"
, order shown on.the task list.

-

6,_ *Surface Task Analysis -The surface%analysis
proviled the task information upon which_the taxonoiy was'
built.' Each-task was made ulo of :task sequences...with-the
Cues,' Mental Action, and Motor Action (C-ME TMO. elementei

forming -the substance of qach'sequence. .Sipce the C-ME-MO
elementd ate the building bloCks for identifying-"the batip,

-4



skills of each task, reference to this information can be
most fmportant to' researchers. For this .reason-, the skill
information found on each file card is also found as,a,
cross reference in each C-ME-MO seeluence'in the surface
analysis. An example of Ahe relationship of this data can
be found in Appendix1).

-The four exaMpies which follow will illustrated the
Usefulness of the taxonomy as a research tool. They show.
how the six 'areas.of the data system function to assist in
the solving, of syecific research problems concerning
Current or future -flying training requirements.

Example_l -,Redundancy Analysis
ft

The taxonomy is uniquely suited to compare training
taps on a_skill-byskill basis to determinecommonality.,
As' 'an illustration, three mnettv'ers:- the loop, Immelmann
arid 8.were compared. Figt0'2 shows these maneuvers
and ideiriask seliuences: First the task information .wasrestructured suitable format. _Next, the tasks :were
coMPared to-determinecoMmonality and diergence, and
finally-.these coMparisons were interpreted.

After s' rev iew of the Maneuvers 'and 'their task
yses., a basic skill -by -skill' enumeration was developed. -As
.shown in Table 1, the enumeration used the sorting slot
codes assigned to each skillegroup in the taxonomy. The ,

skills.fdllowed,the same order as. the elemental sequences
in 'the 'task analyses. These sequences were then compared
to dete4J2)ine similarity. A sequence Was judged_sUliler _

when the majority of thq akills were identical. Be-zed on
this criterion, elemental sequences .kthrough-G were almost
identical. Also; a lai,ge number of skills in the other
sequence portion. were the same as shown by :the underlined:
number8, ,

The identical sequence indicated that the first part
of each task. could' be, taught at" one time and thus.forin a;
training las4. training .task would be an 'intermediate
stage 'in the' learning.of these tasks'..,

Another use of the Analysis was to-determine, the
training .sequence of these tasks as the current UPT syllabu s,:
gives In) such guidance: BasOd fin their lengths. as shown in g-
Ihe figure, either the loop or Immelmann should,be taught
first, folloWed by the Cuban 8. However, this c4teripn
falled'tp'-kake into account task complexity, expressed by
the percentage of simple versus complex judgments. or
exaMPle, the loop'contained.5Wsimple judgments whilq.the

12
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Jmmelmann rolls here

1

. Cuba» 43 rolls hpte

.

Figure 2, Loop,,,Immelmann and Cuban-h Comparison
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Table 1. Task Comparison by Elemenial,Sequexices

Elms-nt
Sequence "Loop ,Immelmaxin

A

F

161
102
66

126
142
121

161
102
66

126
142
121

G 141 141
B
I 141
J 1.Yt. ?AL

45*.
L. 41 122K 27'

N. 32
0
p

R
5'

IndiCates Simple. Judgment Skills
Indicates like Skills

Cuban 8 Comments

' 161
102'

66*
126
142
121
141
125-
323
165

Identical'
Sequence

Similar
Sequence

Immelmann only 13 %. As these tasks are, of approximately .

equal lengths then 'thejoop should be taught first. Lastly,
the Cuban 8 should be taught, for although it contained 35%
simple judgments it was about one-and-one-half-times as
long-,as the, others.

This type of analysis was only a first.step to the
restructuring of maneuvers and .syllabus sections. Further
exaniples of increasing utility which incorporate more
aspects .of the-taxonomy follow.

Example 2 - Difficulty I ax

.

The taxonom1.0* em was used to determine,and compare
the relitive'difficulty of flying tasks and skills in terms
'of'Cues, Mental Actions and Motor Actions. This type of '

evaluation could be used to express the orderliness of
syllabus progiession or'the suitability of a specific task
placement within tbe syllabua.

14
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The initial approach in investigating this aspect of
the taxonomy was to sort all of t4e classified skills into
simple and complex judgment groups. This was a logical.
starting point for this analysis as the judgment dithOtomy
was the first division in the classification hierarchy. In
addition, judgment was the faCtor singled Out by the UPT
instructor pilots in interviews condudted dlaring'an earlier
phase as the 'most difficult to' teach aspect of flying
training. ..

-
-

.

EaCh task was sorted into one of three:citegories; .

easy, average, or difficult. Task difficulty was deter-
mined by the number of Skills requiring complex judgments
compared to the number requiring simple judgments within
each task.' If more than halfof the skills.in; a given task
required s e judgments, the task wad classified,easy..

'However, ..there were -an equal number of skills requiring

simple d complex judgments, the:task difficulty was
`S judged average. If more complex than-simple judgments

,were required; it was considered a difficult task. The
thirty-four contact flying'tasks were used for this anal-

ysis. Table 2,shoWs the result of the `sorting process.

V

.
Table 2, Task Difficulty by .Simple vs. Complex.Judgment

Task Characteristic --Eisy Ayerage : Difficult :Total

Fundamental . 6 8 0 14

Composite 8 1 4 13

Continuous . 0
..-

6 .7

Totals 15 '9 10 34

An attempt was made to analyze the current syllabus
foil the T-37 and T-38; and determine whether the sequence
of tasks presented to the student pilot provided a pro-
g$ssion of difficulty. This effort, however, was largely
ynsuccessful since the syllabus of instruction does not

15



contain sufficient information on the actual sequences in
which maneuvers are presented to the studetit.. This was
true for both tae T-37 and T-38sections, where maneuver
introduction was indicated as occurring during an struc-
tional unit which covered several sorties .and a v,
of maneuvers.

The first difficulty index analysis indicated that a
more comprehensive method of task difficulty assessment was
needed if meaningful comparisons of skill difficulties were
to .be made. Thus, a numerical system was devised which
assigned a number to each behavioral element in a skill.
These numbers were then summed to provide a difficulty
index for that skill. In this manner'each skill within
each task could be given a relative difficulty value. More-
over, a task difficulty index could be achieved by finding
the Mean of the skill difficulty indices for the skills in'
the task..

Sample - The difficulty index for Task F-1, skill (A)
was evaluated as follows:

Behavioral Element

.

S

Numerical Value

Cues:
Total Inputs

.

Level
Information FrOcessing
Judgment
Establish Attitude /Rate
Control Outputs -

Rank

1 -

2
4
3
1
1

3
5

mmiEmmon

Total = Difficulty Index of 20

'The.numerical values were derived krbilr the skill
classiffbation cards. For those categories which did .

not have specific'humerical entries, the following system
was used:

cf'

16.
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.0.

7

'Information' Processink

ti

Numerical Value

Iterative'Processing
Specific Cue Processing
7,:emory Recall Processing
4.11ti -Cue Processing

Judpcment

,

.

. '1'
2

3
4

1

t 2

, 1

2

r
,

Simple Judgment .

Cbmplex Judgment
.

Establish Attitude/Rate

Establish'Attitude
. ,Establish date

Control "Outputs Number of Entries

'A difficulty index was Aeterminedfor each skill in
task F-1 and the mean computed'. This mean became the .

difficulty index for each task.

?-1(A) = 20
i-1(B).= 32
F=1(C) =34
F-1(p) = 22,

A mean of'27.09 mei; derived for task F-1.

.

No Attempt was made to assign weighting factors to the
ilumerical valves of the behaviors). .element categories.
Weighting factors which assigned relative importance to
the behavioral categories could be determined and applied
to the difficulty index calculatiOns. 'These weighting
factors,would require careful consideration and should be .

decided by those people closest to'the learning problem,
the instructor pilots.1 The difficUlty indices identi-.
fied in this example are thus non - weighted values and are
presented as senplei to show how Such information could. .
be deriv.ed.

1. Task 'difficulty Weighing faptors could be based
on student error, frequencies re4orOd on cheektflighls or
on the numbet of,task repetitions required during initial
training flights recorded by the student's I.P. or on the .

best judgment of experienced' structor pilots. .
A

17
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The following tasks in each major task grouping were
analyzed and a task difficulty index computed.

Task Difficulty ,
Task Nb. Description Index

F-1 Str. & level/transition to 27.-00
coord. constant'.alt. turn -

(600 bank).
F-2 Str. & level flight/trans. ?2..25

to str. ahead climb .

F-6 . 60° bank, constant alt. turn/ 22.50
trans. to cruise descent

F-8 Str. ahead climb/trans. to 24.60
coord. climbing turn,- 30° bamk

,

4 '?

.. '4'

Cp-1 Normal takeoff & climbout 2;.85'
Cp-2 360°-;overhead landir(g. 28.31
Cp-7 Accelerated (high sped)- 29.29

stall ,. -

.

Cp-11 , Formation-turn.into wingman 24.67

Ct-1;. Str. & level/trans. . 24.14'
*rough a loop -

Ct-3 Itr. & level/trans. tiar.oUgh 24.29
an aileron roll

Ct-6 Immelmann turn,
----

23.92
N. . S.

See Appendix E for the listing of difficulty indices
by skill.

Example Conclusion -. The capability for obtaining
relative skill and task difficulty indices would provide
the learning specialist with another bit of specific in- .

formation as to the task charaeteiistics in the training
program. Through systematic evaluation of syllabus task
difficulties, a more quantitative approach toward syllabus
development and improvement could-Ice undertaken.

18
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Example 23 - Development of a Standard Flying Task
r

The taxonomy was used to acquire sufficient informa-
,.

tiob to assist in the design and development of a standard
f flyIng-task. During the development of the standard task,
,'a number of basic guidelines were established which should
bd valid for the development of new flying tasks. The new

---
flying task should:.

.

.5

1. Encompass all or most of .the skills specified as
°required skills from taxonomy data analysis.

,Have aerodynamic harmony so that skill building
transitions can be' flown smoothly.

3. Contain approximately six to eight task transi-
tione so that sequence memorization isjIlinimal for the ,

.student.

4. Contain connective skill building transitions
'so-the task can be easily repeated within airspace
reqUirements.

5. Contain a Balance between skill-building transi- '

tions and steady-state flying commensurate with student'

experience.
.

.It was first determined that insight into standard
task design criteria could be gained by examining those
sorting slots in the Data,System Matrix which contained
the most skills. Analysis of Slot 142 (Complex Judgment,
Establish Rate, Multi.. -Cue Processing, pitch control)
which contained twenty -five skills and Slot 145 (Complex
Judgment, Establish Rate, Multi-Cue Processing, roll
control) with ten skills showed, however, that these.
skill groups did not appear to lend themtelves"to:
.(1) tho'developmeneof a flyable task of reasonable
length, and (2) a high concentration of skill learning
characteristics.

Tp overcome this problem,' skills and skill groups
were approached from the standpOint of effector output,
that is the control.combinations which occurred most often'
throughout contact flying tasks. Effector output combi-
nations were'tallied in the entire system,by going through
the skill card.ffile. Table 3 shows the ten:most used
effector output combinationg in the thirty-four contact
flying tasks. A complete list is presented in Appendix F.

4 . .
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Table 3. Effector Output by Skill Frequency

Effector Output Skill Freq. Effector Output Skill Freq.

1. El 6. Ai 22
Ru

2. ti l.1) 40 ,E1

El 7. Thli 13
El)

3. Th. 33
El 8. Ai 13

Ru
4. Tr 25 Ell

El

5. Ai 25
9: tiul 10

Ru El
ThEL

Th
10. El 8

Ru

Legend: Elevato
Rudder
Aileron

r - El
- Ru
- Ai

Throttle - Th
Trim - Tr
Coordinated coat
Non-Coordiiiated c

rol }

ontrol -

The ten output areas, shown in Table 3; accounted for
240 of the, 277 skills considered-in the contact flying '

repertoire. Theoretically then, approximately 86% Of all
contact'flying could be learned by mastering the skills;
encompassed in these effector _outputs. These:daa, though'
interesting, did not. offer positive guidance ap -Co which
effector output skill groups could be combined to achieire
a flyable standard task.' It was-determined that the, combi-
nation of a number 4f .logically associated effector output-.
skills offered the most promisei The elevator output was

-chosen initially because -it had :Elle highest frequency.'
The other skills were added-somewhat intuitively; however,
'all skills had the elevator as part of the effector output.
combination. 'The following were chosen as candidate -

ombinations:

r

2.4
20
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e

EZevator El

Elevdtor Throttle - -

7

49

-33

25

13

120'

and

Elevator Trimand.

Th -Elevator. and Throttle El

Tottl Skills'

Data Acquisition and Analysis 7 The skills of these
candidtte effe6tor outp t comblhations were analyzed. ,

Results of this analysis formed four specific-data groups
which provided desiglori eria for the development of two

standard,tasks. The Coordinated throttle, elevator output
ecombination was examined as a sample of how this type of

skill information could be orgahized. Appendix F contains

analyses of the effector outputs not described in the text.

1. Task/Skill Distribution of Effector Outputs -

Initial data.for the Ill output combination were.accum-
ulated by looking under'each'R-3 sub-block of the Data

System Matrix which-is shown in Appendix D. The R -3 sub-

.block was chosen because this Motor Action rule is associ-

ated with.the.classification hierarchy which categorized
all skills-having two cqordinated outputs. A list was
then,made of all R-3 slot numbers containing skills:
These numbers were then referenced to the sorting slot

content list and all desired skill cards were then
retrieved from the card file. Skill cards were assembled

into skill groups as described,.by the, sorting, slot content

list aobated'in Appendix D, This organization retrieved
,the information from the taxonomic data'system and also
presented a broad overview of the_tasks and skills involved.

Table 4 shows the distribution according to skill grOupaA,
-.. s

4 It can be seen that these skills are most used to begin a
'flying task, "since all. but ones contain the (A) designator':

2. Task/Skill Summary - This grouping determined the

depth 'of the skill involvement for each task. Specifica.11y,

it pointed out where skills existed within tasks and in
'Which transitional ta-k area they most frequently occurred.

1
Table 5 shows that p outputs have not appeared in
.composite transitions -tasks. , ,

O
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Table 4. Taik-/Skin. nistribu;tion of Thl" Effector OUtputd,"
.

Eij
, "

a

Slot Number 4 --Tasks and Skills
Ntimber

161'.

53.

163.

(Skiiltranke

'Ct-6tA),'Ct77(A) ;
F-2(A),.F-3(A), F-.9(A)
F-10(A), FN.12.(A).;

F-,5(A), F -6(A)

Ct -4(N).
# Totl

d by number; ofl skills in a. ski.

.01

5

13

U. geouli):

4

Task/Sk,X11 aummary':

.

.7-Fundamental Ta .

.

,
e '

6,-Continuous Teaks

\''

F`- +2(A), F-3(A); F-5(t)
.P.-6(4); F-9.(A),'.F10(A)

F.42(Ar .

. ..

: ct-0A), ct-5(A) ;--

'ct-4A), Ct-7(A)
....

,
--;

:,
--

_ .

.

0. .
6 I.' ' 4

*, ... ,, , ..

3,. Behavioral batteries in Skill Grbups -:- These

data showed the contents - each ;skill gr-o4P with the:::

similarities and dissimilarities ccording to the clasot- '

fication, rules.? Table 6 shows :to. weed skill; information- .,r.

of...the four Ilii .skcin. groups. S-pecific- cue prbeesslix'g (SO) k .,
_and recall processing (RP) are imp:mental actions which. ,

should be c sidired-In the- standard; task development.'
,All skills s ow simple judgmeht (SP and establish_a:rate .

: ..of attitude c env) (ER).

. m
i.

;
22
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:
The cues portion in the" to row of each. sla,11 'group

t.Optigh not specifically expressed was considered- as .

relevant background in the, design of a. neW-task segment

within the standard task. -

$

4 '

Table 6. Behavioral Categories in Skill Groups

Involving Thi Outputs
El.'

J.

Slot 161.

Slot 58.

V 1-C T-2

SJ

ER

Slot 53;

V1.1 T-3

L_3 SJ

ER
1Th}

V-3

R-3

Slot 163.

i/C 2-C T-5

L -3 SC SJ

ER

144

4. Relationship of Skills and Skill Groups - All

skills within a particdlar. skill group were compared on

a one-to-one basis at the surface analysis level. This

was accoTPlished by associating the file skill card and
its coded task data to the surface analysis cede. Table
shoWs an example of this broad skill examination.

This -grouping revealed the adjustment of pitch and
power, generally in straight ahead flight, either' ascend-
ing or descending. The table also shows that two kinds 'of

motor- actions occur - elevator pressure and elevator

movement.

7
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Table-7. Relationships iv -Skills and' Skill Groups
Involving .Thl Effe;t6r Outputs

"Ell .. 4

Task Skill Skill,vs Aircraft Attitude

Slot 161: Loop, Ct-1(A)
Clover Leaf Ct-4(A)''
Cuban 8 Ct75(A)
Immelmann Ct-6(A)
Vert. Ricovy, -Ct-7(A)

All skills involved with
decrAsing pitch and sim-%-
ultaneous increase in
power adjustment.

- ,

_SKILL GROUP FUNCTION: Simp],e judgmeit to approach a
desired attitude' and airspeed by coordinating elevator
movement wittLan increased-power. All skills are
straight ahead entry to aerobatic tasks.

Slot,5,8.. St &-L--->C F-2(A)
St & F -3(A),
C >fi. F-9(A)
D-L4St & L F -10(A)
D >C F-12(A)

All skills involved With -

increasing or decreasing
pitch'an'd aimultaneOus -

power adjuitmeht. .

-,
SKILL GROUP FUNCTION:.- Simple judgment to approach a
desired attitude And airspeed by coordinating elevator
movement'with poier adjustmeht. All are entry akillp

-for Fundamental Transitions:

1.(it 53. T >C- =F-5(A) All skills increase or de-
>D F-6(A)" orease pitch with simul-._a

- taneoue power adjustment.

SKILL GROUP FUNCTION: Simple judgment to.APproach a
cleared attitude and airspeed by.codOinating elevator
pressure with simultaneous. power adjustment:V

Slot ,1,64. Clover Leaf Ct-4(M)

- Same genera]: diidription. es Ct-4(A)

IY
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The assimilation of'data -from all tne.
/
efectOr outp4t

cOmbination candidates was difficult due to the large
:., number of tasks and 'skills involved. To aid in this
assimilation and the-drawing of conclusions based,on
these data; a distribution of effector outpdts across'
tasks and .skills is summarized in Table 8. Of particular
interest was the numbel. of tasks requiring these effector
output c'ombinations. The percentage, of occurrence -.in
each task it shown rat the right of'the table. Table 9
shv..:t a fui-ther'an.9.1yelis of attitude and pil0..judgment
requirements for' the same effector'outputs.proposed for
'theatandard tasks., Both Tables 8 and 9',give general
:trend information as to the concentration of,the four
effectot oriented skills-and possible emphasis in the,
task.aesigri.

Task Design and Deveropment
. a

- TWo standard task
were developed from the previous analysis. "There, was a
wide diversity of skills invoIVing the four effector output
combinations in the fundamental and composite transitional
task areas. 'Since the gOtivitywis not embodied
oneicurrent task, a new standard task was,tequired. The
data' compiled from the taxonomy brought the following
specific insight to thecreationof a new-task-and'
assisted in:

Isolating specific skills-and skill groups to be
stressed within the new task.

2.

Specific

.- 3.
aircraft
criteria.

Isolating skill areas across all taskd where,
skills are used.. .0

Showing relationships 'of skill performance 'to
position in.space as aerodynamic;.tiask design

, 4. Showing relationships of the kinds and quantities-
of Cues, and percentages of de.*red Mental and Motor
Actions to be designed into the-etandard task.

. ,

,-

In'sTite of the data points provided by the taxonomy
information the initial new task 'design relied on the E

judgment and creative ability of project researchers..
'Figure 3 shows the results ,of tilt standard task. develop -.

ment. -The task parameters are shown in term) of altitudes,
descent or climb rates, and basic cues. A number df
surface anslyses'were performed as task development pro-

greased. These alyses were classified acid skills'
compared -on a one- -one basis with skills and ki'l
groups of the taxonomy data; Appendix F shows
analysi of the final :standard task iteration.' Th
sheet with theasanalysis gives task functioe7'informa

A

surface
data
ion.

. "

-se
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a

'sdo'

4.1
500'
42,

. Enter task St&L at
cruise, trimmed.

2. Transition to 10001
per min. descent.

3. Transition to 500,
per min. climb.

4. Transition to Stgis.
5. Transition to 180

climbing turn.
6. Transition to low
-,crnise and return

to, cruise flight.
7. Transition to turn

to intercept IP.

at

Figure 3. Standard Task (St-1) .
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The second standard flying task derived from the
analysis was the loop. The'circled-letter 'designators
.illustrated in Figure 4 show thp skills in the loop having
the candidate effector outputs and their concentration
within the aerobatic task.

The loop (Ct-1) located near.the bottom of Table 9
shows the relationship of skills containing the specific
effector outputs and their concentration within other
aerobatic tasks. Notice that 66% of loop skills required
those four effector skills. The Cloverleaf (Ct-4),
Cuban 8 (Ct-5), Immelmann (Ct-6), and Vertical Recovery
(Ct-7) also contained a high concentration of these specif-
ic effector skills, thus the loop was identified as'a
second dtandareta8k.

Figure 4. Loop as Standard Task (St-?)

t
29:
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Example Conclusion - Th4 data derived from the
taxonomy did not actually create a new standard task
for project researchers. However, it did give insight
into task requirements and provided some data points

'upon which to focus. Taxonomy procedures were used to
check that the desired skills were part of the new task.
This validation was done as the task developed so progress
and direction could be calculated. Appendix F shows a
surface task analysis of the newly developed standard
task (SL-1). Skills have been classified and categorized.
within the taxonomy. Task function data accompahying
the analysis shows the proportion of El, Th, Tr, Thl
effector related skills. T El Elf

Example 4 - Development of a Training Task

The taxonomic systemwas used to organize skill in-
formatiOn to assist in the design and development of a
specific training task. This qrganization of Akill data
differed from the previous exaniple since the training task
must derive requirements from a larger ar more complex
maneuver. The larger maneuver in this example is the 360°
overhead landing. The format for the acquisition and
analysis of taxonomy datit- was similar to that evolved in
example three. Since ti* approach in this example was
goal oriented, the original emphasiswas,on the surface
task analysis of Cp-2, the 360° overhead landing which
will 'ke .referred to in this example as the operational
task.'

The analysis, of the operational task.compiled prom
the ta=nony showed that:

1. Nearly Half of the skills required for landing
proficiency are not specifically learned prior to-the

1
introduction of ti v landing task.

2. Although fundamental transitional skills are
involved in landing, their complex combination makes
going from straight fundamentals to the landing task a
quantum jump in-skill requirements.

3.. A landing training task must focus on all aspects
of skill proficiency.

.

- 4. landing training task should embody a High'
concentration of aircra attitude changing skills and
complex judgment factor .

5. The one -of -a -kind skills in the operational task
should be stressed in the training task.,



Data.Acquisition and Analysis- Five data .areas were
determined tb be meaningful for the development of a
training task, for thi-E! operational,task,

1. Task/Skill DistributionNithin the Operational
Task - Skill groups across all .tasks in the taxonomy were
/referenced to each skill in the operational task by. noting
the slot number at the top right of the coded data in each
task sequence in the landing surface analysis found in -

.A.ppendix, G. Each slat number was referenced to the 1:sorting
slot content list in Appendix D which shpws each skill and
skill, group within each matrix sorting slot. The, resulting'
data is presented in Table 10 which shows the complete list

Table 10. Task/Skill Distribution Within

the Operational Task

I

Skill - Slot No. Tasks in Skill Groups

A 162 Cp-2(A), Ct-2(A) :
B 145 Cp-1(G), Cp-2(!3), Cp-2(t); Gp-2(F),

Cp-2(L), Cp-2(0), Cp-7(B), Cp-7(C),
Ct-2'(H) , Ct-7(I)
.Shown in skill(B)C 145

D 166
E. 145
F 145
G 65 Cp-1(I),
H 67. .. Cp-2(H)

I 62 Cp-2(I)

J 142 Cp-2(J), Cp -2(S), Ct-4(J)

K 145 Cp72(K)

L...; .. .... .. 145' ShoWn in skill (B)

It 110 Cp-2(M), Cp-10(C)
g ..150. Cp-20)
o 145 Shown in skill (B)

P 30 Cp-2(P)
Q... ...176 Cp-2(Q)
R 157 Cp-2(R)

S 142 Shown in skill (J)
T.. 8n... Cp-2(T)

U 102 C15-2(U)

Cp-2(D)
Cp-2(E),
Shown in

Cp-8(B),, Ct-4(H)
skin lB
Cp-2(G)
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of landing skills and like skills Perf§rmbd in other tasks.
This table also shows how many one-of-a-kind skills are
invo'lved in 'thee ,operational task and how proficiency-in
other tasks in the flying repertoire may affect the possible
performance of the landing task. The table also allows':
access to the skill'carA file for the investigation of like ,'
Elkins in other tasks ai3.required.'

.
.

2. Listing of Single Skills Within' the Opera4onal
Task - This grouping was particularly significant, slrce 44%
of thetskills found in this operational task were found
nowhere else in the taxonomy. Tabl,e, 11 shows these skills
and their Mental Action decision processing. Notice that
six of the ten skills require.complex judgment.

Table 11. Single'Skills in Slots with Their

Decision Processing

Task Skill. Decision
-I'

Processing

.360° (B) Complex Judgment 7 CST'
ver- (C) QJ
head (p) Simple Judgment - SJ
Landing . (I) SJ

(P)
CJ
SJ

(0 .
- Cj

(R)
(U) .

CJ
'CJ
SJ

3. piatribution of Specific Behavioral Elementb -
The grouping of taxonomic data in Table 12,showS the range
and concentration of skills by-effector output combinations.
This table again illustrates the high concentration of
complex judgments needed to complete this. operational task
while'also'showing that a rate of attitude change is
required almost constantly through the.entire task perfor-
mance.
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Table Distribution of Specific Behaoral Elements

A. Attitude Control and Decition Processing
: * * * * * * * * *

B d D E F G HIJK.LMN 0 P'QRSTUV
E;c

cf
i:;E'

6.1

65e

C5

bZ'

c.f

.6/2

cf
Efe E7C 6,R 62' <11Z EA ERE

cr
R' 6A 64

c.
E< 6e 64

V-

654

4
EA

,zrZ C,T C,T c7- cf 0,7 cY ca. v- CT qr 0,7

*. Indicates bne of a kina Cp-2
.EA - 28%, ER -'72%, CJ - 68%, SJ, - 32%-of task skills

B. Effect6r Output Combinations

A 0,0D00®H I J KOON00 gIR S T II V

A

.64-4
7-71

, A
/2
.5L

4/
q,),
e 4

Ez
,

1/,3
..:--
°I

4/

,g:Z.

A
oeti

01-

00---
e.4

oo
----et.

774 'N
,0

A
ie
Ez

'1'42
1--

2
/7-I

Aq4/?go
-eZ--.i.

0.
L 4 ,g.L. ---.90

a.
--,z4,

O IndiCates ,sichis with Ai) Effector Outputs

El

4. Ta6k/Skill S6mmary - This summary shows the kind
of skill concentration present in the operational task.

a. Ten'of;twenty-twO skills in .the operational'
task are one-of-ar-kind skills (those 'not found in
other tasks in the taxonomy). Six of the 'one-oY-a-,
kind skills. require complex .judgment.

b. Fifteen of twenty-two skills 'have Complex'
,

judgments as decision processing.

= c. Eighteen Of ;twenty-two skills establish a.
rate of- attitude change as hfolor- Action.: , +'

, .
. . Ai . .

d. *Nine of twentv-two
,Outputs.

skills have Rul.affeqtor
** -*, El

Effectore. Five of twenty -two
OutpUts.

f. ,Two of twenty -two
Outputs.

Th
skills

skills 'have.. E.T°°

/
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5. l'ask bistribution of 1 , Effector Output
Combinations - Since it was shown in Table 12-B that nine
of the total twenty-two skills involved in the landing
also involved coordinated aileron and eudder with elevatok.

. outputs, this skill area vas investigated fUrther.' This
Was don'd by pulling all filed skill cards by slot number.
Table 13 showa the results of this analysis. Specifically,
it shows what skills had any possible connection with:this
effebtor output'skill and approximately when they occurred
in the training,syllabus. The occurrence fact-or was accom-
plished by Oonsulting the task list and comparing the tasks
to their approximate.timing in the syllabus.

Table 13. Task,Distribution of .Effector Outputs

1. t No. Tasks and Skills' No. of Skills

145. 'cp-1(G)*, Cp-7(B)*,"Ci5-7(C)*,, CP-8(B)
Ct-2(H), Ct-4(H), Ct-7(1)

, .7,

Ct-4(F), Ct-5(B) , ct,-5(1),'Ct-6(1) . 5

60.. 'F-8(A)*, F-11(A)*, Cp3('A), Cp-4(A) - 4

164. : Cp-3(B), Cp=3(G), 4-44B) .3

P74(A)*, F-1(C)* .2'

20s F-1(A) *, CP-400:- 2
25. -Cp-1(M)* 1 '

* Indicates skills in tasks learned-before landing
.

-

Task ,Design and Development - The design and develop-
. ment approacfi tofhe-training task was-essentially the

same &Ike; the 'standard task. The analysis of taxonomic data:
provided project researeheis with-useful backgrollnd and
decision making i.hformation rather than rigid requirements

.

of'task structtire. Thus; the original training task ideas
must rely on creativity based sn analysid. .Figure 5 shows
the results-of the landing training' tasirdeveiopment. Its
refinement hap been the result of a number`of iterations
Rased on the use of the surface apaiyeks and classification
described in example three. ,t
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1. -,rater task St&L at
-cruise, trimmed,

2. Transition :to ,low cruise..

3. Transition -to descending
-turn, lower flaps and

'afar.'" Pt. Maintain low cruise speed.

4. Trandition, to straight ahead
descent- at low -cruise 'using
outside referende'line.

5. Transition to climb and
raise flaps.

6. Transitib4 to gt&I, flight
trimmed for cruise4

, 7. Transition 4 turn.

a

Ititifitato Pt.

Figure 5. Landing Trainirig Task (St-3)

I

tr.'.
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The 'new training_task, contains thirty -two skills'ag
...

processed through the taxonomic structure; These-skills,,
.accounted.for,7,0 of 'the skit }0 present in 'the _6c1.0 circling .

approach to landing; The remaining skillS inkhe:ttaining
:task were ,used to e)eercise a go-aroupd-type prOcedUreand
burn which placed the aircraft in proper, position to repeat
the task. This, standard training task was considered' ,, .

successful since. it costainsd-a high percentage of skiIls
directly related to the `landing. ' . , . 4 ,

Example Conclusions The landing training: task, Ylice`-,
the new standard task, vas the expression of. a beginning,of
task .design and development,rather than the end; It should

''be possible, however, to extend the usefulness of the
:-faHonomy :through further application., Likewise; it should-
also be possible for the future training specialist to
develop and refine,effective candidate tasks; -with a. hi§h
level of confidence through-"the continued use of the'-'

:taxonoffiy.analysis and synthesis routines: -

r".

=

.
.

A'
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CONC1UDIUG STATEMENT

The taxonomy developed during this research effort
is, a unique tool which can be applied to all flying tasks.
It is not a solution; hutrather an aid -to under tanding
the-basic requirement of flying thus, ,it can i fluence,
flying training.

The taxonomy reduced current UPT laying tasks into
individual basic skills.. Whileinaividual skill training
is not possible, skills in the examples described in this
report were organized into more logical flying sequences
for training.. The new tasks may or may not bear a resem-,

Alance to current training maneuvers. They should, however,
contain the essence of operational tasks: Through a set
of logical steps, current arOell'ds future training
-requirements could be converted to new and more logically
Aesigned flying training tasks.

. The first step to such a reorganization would bb the
analysis and classification of all.pertinent maneuvers into
the taxonomic data system. The resultant basic skills and

would become the building blocks for all
sub.sequent new task' development. Table 14 shows the flying'
skills,organized.into categories and the mannt$ in whi:ph
they were associated to. form thebasis of A refateLskill
taructure. -This table also shows the 'relationship between
tHe skgill categories- and actual flying task` characteristics.'

Essentially, basic skills.are linked together to form
intermediary skills. These skills form the fuhdamental
transitionakflying tasks: They are relitively simple
.activities and could be reduced to power control, attitude
control, altituf,..control and directional control tasks.

Each of these ittic' task areas could be designed ,as training
NtA

tasks in. the sp-: fic context of the first important olier-
ational milestone of flying.trainir*--the safe. execution.

. - of takeoffs and. landings.

The, procedural skills, shown in Table'14,"link together
a number,of SpeciXA-a,intermediary skills into a meaningful
series to form a.comOsite transitional task. The composite

, tasks contain the majority of normal flying-maneuvers..
Other tasks such 'asaerobatics are considered continuous
transietional tasks.

Specialized'skills weee divided into two cla'sses. The
first class, was the specialized primary skills mhiCh.linkeT
together intermediary'and procedural skills and extended
them into the unusual attitudes of aerobatic flight. The

advanced skills linked together intermediary,.'
and procedural skills with .the primary specialized-skills
to perform themost oloinplex of continuous transitional tasks.

'37. ,
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,

This,s411 building condept, through-a logical pro-
gressiOn fidm,simple to complex tasks,. would prodpce an

. efficient "train what is needed". Approach as opposed, to
thed.present training task sequence.. By attaining superior
efficiendy; time, money and energy savings oanbe obtained.
'Further, the, precise task requirements derited frpm a
detailed skill analysis -would reduce uncertainty and frub-7
ration for both student and instructor. Learning and
remediatipn would be ,easier fdr students as,objectives
could Pe 'clearly stated in units which -could be easily
mastexede

, A.concept.such' as thidwould lend itself to increased
use of-the simulator'in flying training in areas other than
instrument -instruction. Specifically,_training tasks Otte
to acquire slrills 'needed to adbomplish specific.operational
tasks would prolide a logidal'Use and_ placement of a sim-

- ulation program in all flying trainizig. Only the operational
tasks would theomtidally need to be town in the-actual
aircraft. MUch f the role. of simulation in this concept
would rest on the capabilities of future simulators con-
sidered for the fixture undergraduate pilot training program.
Another aspect is that the training-tasks would have ATI
almbat:one-to-one correspondence with the segments of the..,
operatidnal tasks._,.Thus, an instructor wouldknow exactly
what ..tasks,wobld.need to be mastered by the student. .

This approach to the.acqUisition of flying skills is
applicable'to both current and future flying training. The
taxonomy could be used as an analytical toolto determine
opek.ational task requirements in flying training. It would,
also, play a meaningful .role in the establishment of specific
tasks which reflected operational needs. Changes,tothe'
concept could be easily implemented so thdt once established
it could be updated- as required. The taxonomy could .ba'used
to dprive skills for any new trainint requirement and -would
also be available to assist in'the crevelophent o' new tasks.

- .

..
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A

SITUATION
Aircraft straight and level' t cruise'speed and power'

Straight and level/transition to

TASK NO. Fi-lTASK coordinated constant altitude turn (30° bank)

To establish constant bank;

TASK GOAL constant altitude turn

it/S decrease in 30° bank

DATE July, 1974

ne & not perceptible ClIP)

EL.
SEO.

CUES MENTAL ACTION MOTOR CTION

(A)VGINS
.
I.

.

2.

.

3.

TURIt
VisualVi , - .

'

.

.

.

4

Anticipa es transi-
tion to 0° bank
turn

. &
.,

/:--11,4'..)

z

1
.
,

Coordinates

elevator

.,

V /1?
.

G 4 k7/' (2,1.

.4/2
E-,4? 5 ie-

--ae--

.

.

_

aileron
rudder, increases

pressure

ADI- Pitch: cruise
Bank: level

Tach- constant
HSI- constant ,

T/S- str. :& wings level
.A/S- constant
VV - level:,

- constant
A. al-1;or:aI envir. sound
:::ontrol-lieutral pressure
:Lotion-Norma l,G

'.

.
.

_

(B)
1:

'

2.

3.

.. .

STARTS ROLL
Visual ,

.

.

,

,

,

. ..

Determines satis-
factory'roll,ra4e

,
.

,

. .

/.5.2 -/(ig,?
/50

71
' i;',A -5-0, 7:/r \_.

,-- , ->',

2; ....,5( Ate (..-,sx /
D

3:4< -----')fIL"3 h?'5

.

..-4... -_,..,,/

-

,

.

i

.

Laintains.-codrdi-
nged aileron 4
rudder predsure,
increases elevator
pressure

AD12 Pitch: increase
Bark: rolling

HSI- turn initiated
T/S- coordinated turn

.

initiated
Remainder Constant

iural-Nortal envir. sound
,ontrol-Inere-sed aileron,

-rudder & elevator
bredsure

'lotion- Positive G onset

.

,

.
.

6

41

1'



. . .,. . - , .
.$ . .....

.
.SITUATION kiYcralt straight, and level `at crufbe speed and tower

Straight and level/transition to
TASK NO rl-ITASK Coordinated constant altitude turn (A P bank)

To establish constant bark,
TASK GOAT constant altitude turn DATE July. 1974

-NOTE: A/S decrease in'300.bani negligible & not perceptible (N ?)
EL.

SEC):
CUES

-

MENTAL,ACTION MOTOR ACTION

(C)
1.

2..

.

3.

.

CONTINUZS ROLL
Visual .

.

,.

1

_

.

.

.

'
..

Determines proper
bark attitude
approaching

..
g

-

e' ,

,

,47- -, ,....17: .2, --,---
77/-icpc 57.1 77/

i r-2L-.1 He ..)
.4

A,_.
3 g.4 -.zit'= A"--.7

1 ----...

,

.
-

. .

.
.

,

. .

Moves aileron, re-
laxes rudder pres.
& im-int.4ina elevate
pressure

,AD1-.Pitch:: increse.
, , Bank: roiing

HSI- turn
T/S- 'coordinated turn

rate incre..sing
- Remainder Constant
Aural-Normal envir. sound
Control-Constant aileron &

. rudder pressure,
incr. elevatoi pres:

1.otion-Increasing pas. G
. .

,
.

.

(D)
1.

'

-

;.

.

.
3

.

STOPS ROLL ,

'Visual . .

,

.

.

,

. -

.
i.

,

.

.

Determines trim
required

.
.

,.

.

-

:

F;=

,fife,!,

iG.--2

3

_

Adjusts
lazes
preSsure

.,/(45) ... ,

.

5.--9
.

H? sx
7Z

LA" - ,Z-Za

.

_

.

.

trim re-
eleva r

-.

DI- Pitch: no6e high
, -

Bank: 30°% ,

HSI- turn
T/S-', coordinated turn

rate stabiliZed.
Remainder constant '4"

Aural-NarmalA'eftvii-4 sound
Control-NeutraI Oltron &

- 'rUdden pressure,
constant-elevator ,
pressure .

otion-Constant pos. G
.

-
,-

.

s ., "'
.

.

.

14

-42
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`

SITUATI-
Aircraft sht ana level at cruise speed'and powerON

Straight and level/transition to

TASK NO TASK. coordinated constant altitude turn (30°)

.

To establish constant'bantc,

TASK GOAL constant altitude -turn

NOTE: A/8 decrease In 30P bank

EL.
SEO.

CUES.

.

DATE July, 1974-

negligible & not perceptible (NP

MOTOR ACTION.
.

MENTAL ACTION

(E)
1.

2.

3.

ESTABLISHES STEADY-STATE
Visual

ADI--Pitch: nose high
Bank:' constant .30°

Tech- constant
HSI- turn
T/S- coordinated turri
Remainder constant

Aural-Normal envir. sound
Control-NeUtral pressure-
Y.otion-Constant pos. G

etermines goal is
established

43

4 :7-7

2 Z.-/
.

3

L:aintains turn
control

A



-

.

#

;

efTUATION
Aircraft straig'at and level at cruise speed and power

.
S.traicht and 'level flight/

TASK NO. Fi-2TAiK traEsitcon'to straight ahead climb.

TASK.GOAL To establish constant steed cliMb

' 'NOTE: Climb speed lower than cruise sl5eed'

DATE July,' 1974

EL.
SEO.

, -- OEStf MENTAL ACTIO.4.- MOTOR ACTION

(

1.

,

.

.

3.'

=,::-.;INS CI173
.

Visual .

--Tiff: ?itch: cruise
.: Bank; level
Tech- constant
HSI- constant
T/f;- s'tr. %.,: :wine, level

A/S- constant
VV - level
-it- constant .

.p-l-:.ormal envir. sound
,

.

Anticipates transi-
tion to climb

,.,.z ,,
,

1 .
*:,/.

.
.

2 -,, 4-',- .:.----7-

.

3 ,,-..r,e ---.-

, .

. .

. .

,oves elevator

Con rol-N eutral pressure'
I.:oti.n-ormal G"

,

(B)
1.

..

3.

.

, .

STA%T., :.TCH-INCR:5A3E
Visual

.

.

Detemines satis-
factory pitch at-,
titude movement

.

. .

,

4- ,,..q 6.6.:
,,,,,,,

.1
,

I,,-,A,f -,_? .77,o

f

/-..2.. A1(? (Y

3 64f EL. 4.7_/

,

'

1

Laintaina constant
elevator pressure

.

ADI- Pi ch: increasing
- 8an : level

A/S.- decreasing
VV - climb rate initiated
Alt- climb .

Rem.irder'Constant
Aural-Normal envir. sound
Control-Incr. elevator pres.
Lotion-2ositime 0 onset,

pitching p

.

.

.

,

.

. ' .

.

44.

's+



SITUATION
Aircraft straight and level at cruise speed and power

Straight and level flight/

TASK NO. Pi-2 TASK trarsition to straight ahead climb

-TAS,K GOAL To ettablish corstant speed climb

NOTE: Climb speed' lower than cruise speed.

DATE July, 1974

EL.
SEO.

CUES

.

MENTAL ACTION
./

MOTOR ACTION

(c)
I.

J .

aonit;J:;a PITCH cif
usual

,

.

.

"2:,,z

'

lI iz--

3'a
,

tcC ° ,,.5.
/

__
r6f.i 3-0 1/e,

l-fe ..-7-

,

"'"A. EL- ,a.-/
-"-

,,DI- Pitch: increasing
Bank: level

,./S- decreasing ,

IV - climb- .

*Alt- climb_ .

Remainder Constant
Aural-Normal envir. sound
Control-Constant elevator' .

.pressure
:ctidn-Constant pos:'G,

.'pitching up
. . .

2.

.

Determines climb
attitude approach.

.

.
.

Relaxes elevator .

pressure

4(D)
1.

STOPS PITCH INCREApE
usualiiADI--

. 7;,, 1 ',41-2L._

' cm ,-c*r:/,9Pitch: cliffibs
Bank: level

A/S- decreasing) v 47-;2.CO C,17-

VV - ,..limb

Alt- climb \,
-Rem.nder Constant

A..
3 -/4 Pi 41

rural-Rormal envir. sound
Control-Dec: eased,elevator

pressure .

v:otion-Decreasing pos. G,
-

= pitch stabilized .

2. Observes cliMb
speed approaching

.

3. . Adjusts throttle

1
.6-

..

,
.

t
.

.

.

45
ac)



SITUATION Aircraft stra±tht and level at cruise speed and

Straight and level flight/

TASK NO. Fi-2TASK transition to straight ahead climb

TASK GOAL To establish constant speed climb

NOTE: CliMb speed lower than cruise- speed

power

DATE July. 1974 4.

EL.
SEQ.

CUES, MENTAL ACTION MOTOR ACTION

(E)
1.

2.

3.

ADJUSTS ?(Y.;ER
Visual
ADI- Pitch: climb

Bank: levd1
Tach- climb power
A/S--constant
VV - constant rate cli4
Alt- climb

,Remainder Constant
Aural-Change in envir. sound
control- Constant elevator

pressure & throttle
increase-

.c)ti:6n-Normal G

Determines trim
required ,

v A 3-C 7:/o

2
47*:2- Mc sT

. .

3 :".14 g

Adjusts trim &
relaxes, elevator,

. pressure_

(F) ESTABLISHES STEADY-STATE
1. usual

--151-= Pitch: climb
Bank: leYel

VV - constant rate climb
Alt- climb
Remainder Constant

ural-Normal envir. sound
ontrol-Neutral pressure
otion-Normal G

2.

3.

Determines goal-is
established

46

3

4.-/ Me , ST

Maintains climb'
control

1



SITUATION Aircraft straight and level at cruise speed and

Straight and level flight/transition

TASK NO. Fi-3 YASK to straight ahead Cruise descent

To establish constant speed

TASK GOAL straight ahead cruise descent '

power

' DATE July, a974

EL.
SEQ.

CUES MENTAL ACTION MOTOR ACTION

(A) BEGINS DZSCENT,
1. Vi6ual

:.DI- Pitch: cruise
Bank: level

Tach- constant
constant

T/S- str. & wings level

2.

3.

A/5- constant
VV - level
Alt- constant

Aural-Normal envir. sound
Control- Neutral pressure
kotion-Normal G

Anticipates transi,
tion to constant
apeed descent'

Coordinates' elevator
& -throttle adjustment

(B)
1.

2.

.3.

STARTS PITCH DECREASE
gisual
ADI- Pitch: detreasing

Bank: level
Tach- decreasing rpm
VV - descent rate inittiate.
Alt- descent
Remainder constant

kuralLChange in envir. pound
control- Increased elevator

pressdre & thrdttle
reduction

,'lotion-Negative G onset,
pitching down /

t

Determinestatis-
.

factory pitch
attitadd. movement

47

Maintains cons'tan't
elevator pressure
and continues
throttle adjustment



.."

SITUATION
Aircraft straight and level at cruise speed and power

Str4ght and level flight/transition

TASK NO.Fi-3TAsK to straigtht-ahAd cruise descent

To establish constant speed -

TASIL GOAL. straight ahead cruise descent DATE July. 1974

EL..

SEQ.
CUES MENTAL ACTION MOTOR ACTION

\*e

rIONTI4UTLS PITCH DECREASE
Jisual
PDT- Pitch: decreasing

Bank: fevelti
Tech- decreasing epm

descent
Alt- descent
Remainder Con4tant .

Aural-Change in enVir. sound
,Iontrol-Constailt elevator

pressure & :throttle
reduction

'4otion-Constant negati've-G,'
pitching down -

(D)` sToPa'pingi DECREASE
1. ,usual,

.

ADI- Pitch: descent
Bank: level

VV - constant. rate descen-7,
Alt- descent
Remainder Constant

Aural-Normal envirs sound
Control-Decreased elevator

pressUre
F:.otion-Decreasing negative G

pitch stabilized

4

Determines descent
attitude approaching,

DeterMines trim
required

48

Relaxes elevator
predsure & stops
throttle adjustment

Adjusts trim &
relaxes elevator'
pressure

4..,

ti

-



SP

SITUATION
aircraft straight and level at cruise speed and power

Straight and-level flight/transition -

TASK NO - TASKFi-3 to straight ahead cruise descent
v To establish constant speed

TASK GOAL
straight ahead cruise descent DATE July, 1974

a.

EL.
SEQ.

CUES . MENTAL ACTION' MOTOR ACTION
6

(E)
1.

2.

ESTA3LISHES STEADY-STATE
Jisual
,DI- Pitch: descent

Bank: level
VV - 'constant rate descen-,
Alt- descent
Remainder Contant

Aural-Normal envir. sourd fit
.13ontrol-Neutral pressure
7.otion-Uorma1 G.,

Determines goal is
established

r

. 49.

ILainteins descent
control



.4

SITUATION M.rer...ft in 30° bank, constant altitude, constant speed turn

TASK T:). F1-4TASK 10% bank turn transition to wingrglevel

To establish straight & level flight
_

DATE July, 1q71'TASK GOAL from a turn

SEQ.
\\\

"CUESUES KENTALACTI,ON
.'MOTOR ACTION, /

(A)
1.

i

C

4

2..

BEGIN3 RO OUT,
Visual

, .

.

,

,',nticipate4 rolling
Olt of turn

. .

.

- .&°

.,--15'0.?

/

3

.

.

Coordinates'faileron

elevator,

E_

pi .2f.e ,7:-.-

.2--- k;,',-' gr

eJ.2.1,-.:

.4i
-1 "es

....,.
.

.

.
_ ,

. .

,

_

.
..,%

, .. 7 /
..

rudder, 'incieckseA
pressure".

ADI-. Pitch: -nos* high
.-- Ban'k: :30°

Tact-: constant
HSI- turn *'

T'/S- coordinated turn
A/S- constant ,,

VV - level
Alt- constant

Aural-Normal envir. sound -

Control -Neutral-prebsure
:otion-Constant pdsitive G

... -

4 --
,

.

(B)'.

1.

2.

.

;;T:,iiT3 ROLL .

Vidual : . .-

,

,

.

. ,

, ,. .4

,
Determines satin- -
factory roll rate

4
.'

.

.
..

fr-""iia9

'

2

)

Laintains
nated
4,ru,dder
increases,
prpssure

vn
efre ..,5-e
-

4-1. LW
'2t

,,,/e 0,--'3,c's4
-,

.

.

coordi-
aileron

'pressure.,
elevatbr

:

'A'50
r7/.

, CT

.
-

.

.

&

,

,ADIPitoh: decrease
Bank: .1/oiling

HSI--'turn )

T/S=. coordinated turn
rate .decreasing

Remalnder Constant
Aural-Normal.-envirw sound
Control-Incresed ailerdn,

.

, rudder& elAvator
, pressure

Potion-Lecreasing positive G

.

. .

.

4,

s ,

50

..4

..



4

SITUATION

r

Aircraft in 30°- bank, constant altitude, constant speed turn

TASK NO.F1-4 TASK 30° bank turn transition to yings level flight
T__(:k establish strelght & level flight,

'TASK GOAL il'om a turn DATE July. 1974`

EL.
Q.

(
1..

2.

3.

CUES e
MOTOR ACTION

CGJ:III +J.i3 NOEL
Visual,

ADI- dectesise
Lank: rolling

HSI- turn
T/S- "coordirgied turrl

rate' decreasing
Remainder Constant

Aural-Normal. emir. sound
C ntrol-Constant aileron &.

'rudder pressure,
increased elevator
pressure

Zotion-Decreasing. positive

MENTAL ACTION

G

2

'

Deter' iires
level attitude
appr,oaching

Lov'e's aileron,' re-
axes rudder pres.,

& maintains elevator,
pressure

(a) STOPS ROLL'
1.

ADI- Pitch: cruise'
Bark: level

HSI- turn stopped
T/S- , str. & wings
Remainder. Cons tent =

u al- Norval emir. sound
ontrol-Neutral aileron &

rudder pressure
constant elevator;
pressure

rot ion-Nurmal G

Determines trim
required .4,

51 .

Adjtsts trim 84.
relaxes elevator
pressure

,



SITUATION Aircraft in 30° bank, constant altitudes constant speed turn

TASK NO.F-4 _TASK 30° bank turn. transition to wings leve 1 flight

To .eStahlish straight & level flight
TASK GOAL' from a' torn

--r
.

EL.
SEQ.

CUES

DAT July, 1974'
f

MENTAL ACTION MOTOR ACTION

E) ESTABLISHES ,SI'EADY-STATE
1. Visual

ADI- Pitch: cruise
.Bank; level

str. . & winds level
Remnpdei Constant

Aute.1-Vordal war. sound
Comtrol-Ileutral pressure
Motion-Normal G

2.

S'

"I

Determines goal is
established

C.aintains cruise
control

52

;

re.

e

s-

rq
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4

SITUATION
Aircraft 'in 30° bank, constant altitude, 'constant ifspeed turn

30° .bank, constant altitude turn!

TASK`140 TASK
traniation'to climb --

- f .

N

,
TASK GOAL To establish climbing turn DATE July, 1974:

NOTE: Climb speed lower tha%cruise speed . .,

EL.
SEQ;

CUE. MENTAL ACTION. Morin ACTION

,,(A) BEGINS CI;I1,:B
1. Visual !

ADI- Pitch: nose high ,

- Bank: constant_ 30°
Tach- constant
HSI- turn -

T/S- coordinated turn
A/S- ,',tonstant -. -

VV - cops, tant-
Jai- ,constant

Aura,i-Normal envir. sound
. Control-:;eutral pressure
`:otiow-Constant pbsitive G

Jr.

tA)

2 - Si-

3 rr.."-/

..nticipatestiansi-
tion to climb

Loves elevator

STARTS PITCq
Visual

ADI-' Pitch: increasing
Bank: .constant 30°

Tgeh- decreasing' rpm
'HSI- turn
T/8- coordinated turn
,. . rate increasing

. A/S.= decreasing
VV r climb rate initiated
Alt- climb

Aural-normal ervir. sound
Control-Increased -elevator

pressure
idotion-Increasing positive. G,

pitching up,

Detormines satis=
sctory pitch'
ttitude/moyement

53 '

'c011stant
elevator pressur,e

1-1



/

t

SITUATION Aircraft in 36° bank, constant altitude, constant speed turn

30P bank, constart altitude turn/

TASK NO Pi-5 TASK .tr;,nsition to climb

TASK GAM To establish climbing turn I I.
Q

DATE'JulYe 1974 .

HOTE:Climb speed lower than cruise seed.'

EL.
SEO.

. .
. CUES 'MENTAL *ACTION

A.--
MOTOR ACTION

(a)
1.

,

, :

. .

CONTINUES ?ITCH INULASE
Visual

.

.
-

,
.

.. .

. ."
.

.

- . -

',

,Determines climb-
attitude approactt.

. .

.

'ki=sccd ',PA---

I Icrf -C 7---2/ -

2 G-.7. me 5,7

1-

1.4P 65e- ,4=,7

.

.

.

.

,telazes elevator
pressure

A-DI- ?itch: increasing
. Bank: constant 30°

Tadh- decreasing" rpm
HSI- turn
T/S- coordinated turn'

rate iRreeasing
A/S- depreading
VV --, climb
Alt- climb

Aural- Normal envir. sound
Control - Increased dlevtor.

4'pressurs
1.1otiOn-Gonstant positive G,

pitching up :'

.

,
. ,

,

(D)
1.

'

.

..

2.

:

.
.

STOPS PITCH INCRESE
Visual .- ' . . .

. .

.

-
-

.

-
.

- . .

,

. ,

.

.
.

Obqerves climb'
speed approaching

.

,

.

-

.: '.- 5 (.) /.5 .

- -ri..,
_

.11c,Gf 5 e 7* /

642 EC f;1-,

. 1
- ,

31 0A 77/ ,E-r*

-

.

.
- :

.

.

. .

,

,Idjusts throttle

-

APT, Pitch: nose high . .

Bank: constant300
tach- constant
HSI- turn .

T/S- coordinated turn
.-A/S- decreasing ,

VV - climb - .

Alt- climb .

Aura 4ormal envir. sound
Control-Decreased elevator

pressure .
positiveositiveGi

* pitch stabilized
. .

.

. ,

. -

._ . itN
.

.

,
.. I



I

)

SITUATION Air6raft in 30° bank, constant altitude, ,constant ereeed turn

30° bank, constant altitudd turn/

TASK NO.Fi-5 TASK transition to climb

TASK GOAL To establish climbing turn se

NOTE: Climb speed lower than cruise speed

DATE July, 1974

_ EL.
SE O .

- ..-

Cf.tES '- a4 MENTAL ACTION 's
.

iMOTOR ACTION ai
(E)
1.

.

2.

3.

ADJUSTS POWEA
Visual /

. ,

..

.
..-

. .
Determines trim
required

- '
,

;
/ .

,

2.-5

,
_

2

3

..

Adjusts
lazes
pressure

. . .

) ,9.R

ADI- :itch: nose high
Sank: constant130°

Tach- climb power .

HSI- turn
T/S.-- coordinated turn
A/S- constant
VV -* constant rate 'climb
Alt- climb ",

Aura.- Change in e'nvir: sound

c ,,,
1,;x; 4-(' 7://
,,, , '-

2 'o 2 , fe .c. :

6,1 -{':": /0:2Ez-,
.. -

.
, . ,,

,
.

,

.

trim & re-
elevator .

Control- Constant elevator
pressure & thrott16
increase

LotionConstant positive G
. ,

. .
.

(F)
1.

.

,

2.

3.

.ESTABLr'..H2,S ISTEI.DY-ST;.TF,
Visual ,. -

1-;:',2...,: -
. -.

- , tz
r

3.

. -.

,.

. ..
-

FDeter'mines goal 4. 13

established -

., . .-
L.aintaine
'eontral.

.-
.

.
; '.

..,.

,,,,
Y ,

,,,,,, 2-e 7--e.

'z./ . it'l -.):7
"--;

^ -,6-A --'

.. . -
-:

.

- .

-
.- - ,
,

climb
,.: '

: . 1
-

s

ADI- Pitch': nose, high .
fank: eonstart 30°

Tach- constant .

HSI- turn
T /S- coordinated turn
A/S- constant .

VV - constant rate -climb
Alt- climb ... ..

Aural - Normal envir. sound
ontrOl-Ne.ut.lar pressure

.
'.otion- Constant positive G

.

,

- ' '
,

.
4.

., . w
.

55

4 ,

'I..



SITUATION Aircraft in 30° bank, constant altitude turn at. constant speed
transition to

TASK NO.Fi-6 TASK 300 bank, constant itude turn/cruise descent
To establish descending turn

tTASGOAl. from constant altitude turn DATE JulY, 1974

5 4. -: " --CUES . 1'i : t, MENTAL ACTION . -.11M0TOR ACTION tt4v

,
(A08EGINS
1.7:Visual

.

.
DESCENT, .

_

.

.

. ,

6-3.---; - .;=; ,.1)
F

. ____
v`'IA, 2",1- 7:r. -

2 z.--3 A'-'7 : I .

E..._ ..,
3. ,..; /..---5

'
.

., -lrx

ADI- Pitch: nose 'high
Bank: constant )0°

Tach- constant
-HSI- turn .4.

T/S- coordinated turn
A/S,.- constant -.

VV - constant
Alt- constant :

Aural-Normal envir. sour4
Control-Neutral pressure
r.otion-Constant positive -G

'2.
_

--

3.

.
..- .

,.

.
.., ,

.

;rticipates- trangi-
t,ior, -to constant
speed descent .

-- ,

- Coordinates elevator
6
i throttle adjust-.

4 B )
1.Visuel-.

,

,

'

2,.

'

.

ST,;RTS :PITC:i DA:t -1,.,.;.,
, .

. ..4---;-.;
.

I

.

2-

. 3
.

b, '.
. .

. .

.

.-

.)etermines satis- .
factory pipith- v
attitude movement

L'aintains
elevator.pressure."

. .
,A) .0.--

:771
_

.
c-,--f -4? 7:4-'-
.
i-- e-2 441.

-ac.'",-C -- 'AZ-2
-77-,,, .

. . .
.

P

-

.

.

.
.

constant '
&

ADI- Pitch: decreasint'
I Bank: constant 30°

Tach- ca.oreasing rpm
liS I- turn . .

.. T/S- coordinated turn
A/3- constant .

V.' - descp..nt rate
initiated -

'Alt- descent . .Aural--han`ge in envir. sound
ontrol-Increased elevator '"
, r' f e s s u r e & throttle"',-- ..-roduc tror,

:..otion-Decreasing positive.G,

-
pitching down.

.

. . .
. -

. .
'

. _

4

56.
contiXues throttle
adjustment ,



0

SITUATION
Aircraft in, 300 bank, constant' altitude turn at constant speed

transition to

TASK NO. Fi-6 TASK 30° bank, constant altitude turn/cruise descent

To establish descending turn

TASKGOAL from constant altitude turn DATE July, 1974

EL'
SEO.

9 4 b .

, CUES
. e, I. ; . tei ,
MENTAL ACTION

9154 9 9t 9

MOTOR ACTION

(a)
3,.

-

2.

l 3.

CO.NTINT.;S PIT.CH ECLEASE
Visual r

.

..

' ,

.

-
,

-

., .

Determines descent
attitude.approach.

--f,,

,;=/-6*' ...z.z '

TV A ois . "r:/.2.r
21--- '''l \ f'T

4

3 ',4 oe_-,,Z
, 77-7

.
.

,

,

,

Relaxes elevator
pressure & stops
throttle adjustment

ADI- Pitch: decreasing
Bank: constant 3Q0

Tach- decreasing rpm
HSI- turn.
T/S- coordinated turn
,A/S- constant
VV - descent
Alt- descent

Aural-Change in envir. sound
Control-Constant elevator

pressure & throttle
reduction

Lotion-Decreasirg positive G,
pitching downng

.,,,

,_
-

,
.

(D)
1.

2.

.

STOPS PI1C"ri 'DEC1,11,ASE

Visual . .

.

.

.,

.

.

.

,

mPies trim

..

.

.

.. ,

.>-----i- (... oo 4-F

'rte, _s-e 7:ioT _
2 1 /....:-.,2 me sy
t- '

iz"
3154 -g-i: ,0,2;

1
.

.

.

,
.

Adjusts trim & re=
laxes elevator pres

ADI- Pitch: nose low
Bank:" constant 30°

. .
Tach- .constant ..

ii.S.I,- turn
T/St: coordinated turn
A/S- constant
V-V - constant rate descent
:Alt- descent ,

ural-Normal envir. sound
ontr 1- Decreased - elevator

pressure
:otion-Ncrmal, G,

pitch stabilized .

..

.

. .Deten

. --.
. 1 .

. ..
. -

5



SITUATION Aircraft in 30° bank, constant altitudd turn at constant `speed

transition to

TASK NO:Fi-G TASK 300 bank, constant altitude turn/cruise dessert

To establish descending turn

TASK GOAL froth constant altitude" turn

*4 4
EL.

SEQ.

4.1 de

CUES MENTAL ACTION

DALE July, 1974

e e IX
MOTOR ACTION

(E) ESTABLISHES STEr.DY
'1. Visual

ADI- Pitch: nose low
Bark: constant 30°

Tach- constant
HSI- turn
T/S--. coordinated turn
A/S- constant
VV constant rate descent
Alt- descent

. Aural-Norval envir. sound
Control..Neutral pressure
1,:otion-Normal G

/ =

2. t Determines goal is
established

3.

58

A7-kg;,1

21z:z Me ST

a GA

latintains descent
'control

ti



SITUATION AirCraft climbing at constant airspeed on constant' heading

Straight ahead'climb/transition

TASK NO. Fi-7 TASK
to straight and level flight

TASK GOAL To establish straight & level'cruise'flight DATA July, 1974

NOTE: Cilriss_speed higher thin climb speed

EL.

SEO.

.

CUES MENTAL ACTION
,

MOTOR ACTION

(A)
1.

2.

.3.

BEGINS LEVEL OFF -

/isual
.-

.

Anticipates trarsi-
tion to level
-flight

.

.

-,:77.,,er s.-,

ADZ- Pitch: Climb:
Bank: level

Tach- climb power
HSI- constant
T/S- str. & wings level
A/S- constant
VV - constant rate climb
Alt- climb

Aural-Norma4 envir. sound

3

7.:oves

,,,,

.

.,.:_ ,C12

-c._.

.

3

e

7,--: e

.
.

.

:2-

A-."- /

.

,

.

vator

3ontrol-Neutral 31assure
,:otion-Normal G .

:
.

(B)
1.

.

.

-*

2.

.

STAhT3 FYNE )EC,4,ASF,
Visual .

'

Determines satis-
factory pitch
attitudvavement

.

---
.

.

2

3

,

14aintaine
elevator

; / cev- ,

/
di,' :3(1

.

4'.; /V?

6,4f EL
.

.

.

---ic.

7'i°

'll

,4?-1

ti

constant
pressure

.

ADI- Pitch: decreasing .

Bank: level.
A/S- ,increasing
VV climb rate decreasing
Alt- climb
,;liemAinder constant.

rural - Normal envir.. sound
ontrol-Increased elevator

pressure.
:otion-Negative G onset,

pitching down

.

59

AO-

Ira 4-1,



SITUATION
Aircraft climbing at...constant airspeed on constant heading

Straight ahead climb /transition

TASK40. Fi-7 TASK to straight and level flight

TASK GOAL To establish straight & level cruise flight DATE July, 1974

; NOTE: Cruise speed higher than climb speed

EL
SEO.

CUES , MENTAL ACTION
'

MOTOR ACTION

(C)
1.

CONTINT.:S _ITCH ,IC.a,SE-
Visual

,,,5=7,c,; ,A,..._

ADT7 Pitch: decreasing
Bark: level -

'VcAA s3'-, 7-"in

.A/S- increasing
Vi - climb rate decreasing

.
2:---.2 A" "---'1-L -,.,

Alt- climb
t.

3 Ea 6.Z. 4F-V

Remainder Constant -

Aural- Normal envir. sound
..Control-COnstant

%

elsAfator
pressure '

Y.otionl--Constant negative G,
'pitching down

2. )etermines cruise .

attitude approaching .

.

3. Belaxes elevator
pressure

(D) STOPS PIICH DECABASE
1. Visual ,

A-/: , /4-3
.,

/.4 --?-(? 7--/o,DI- Pitch: cruise
'

Bank: le'?el

A/6- increasing'
VV - level

.
2 -..2. '2,?. CI
i

Remainder Constant 3 1 77-/ ,Zy
Aural-Normal envir. sound i

EA
i ,

.

Control-Decreased elevator 1/ 1--
pressure

r.otion7Hormal G,
.

pitch stabilized
.

2. bserves cruise
peed approaching ',..

3.
,---

Adjusts throttle

.
.

.

-

. -

.

60 5

wit
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SITUATION Aircraft climbing at constant airspeed on Constant heading

Straight ahead climb/transition

TASK Nei-7 TASK to straight and level flight

TASK GOAL To establish straight & level 'cruise flight DATE July, 1974

NOTE: Cruise speed higher than climb speed

EL.
SEQ.

CUES MENTAL ACTION' MOTOR ACTION'

(E)
1.

2

1,DJTJU;
Visual

:SDI- Pitch: cruise
Bank: level

Tech- cruise power
VV - level
Remainder Constant

rural- Change in envir. sound
Control-Conbtant elevator

pressure -& throttle'
decrease

r.otion-Normal G

Determines trim
required

oZ7

4 7-70

A,t,2

FL
rAn

Adjusts trimtrim &
lazes elevator
pressure

2.;

3.

K;TABLISHES STEADY-STATE'
Visual
ADIPitch: cruise

Bank: level
VV - level
Remainder Constant

Aural-Normal envir: sound
Control - Neutral .pressure
xotion-Normal

Determines goal is

61

- ji

4r.aintains cruise
control

I



SITUATION Aircraft climbing at constant airspeed on constant heading

Straight ahead climb/transition to
TASK NO Pi-8' TASK coordinated climbing turn - 30° bank

TASK GOAL To establish climbing turn DATE July, 19.74

NOTE: A/S decrease in 30° bank-,negligible & not perceptible (NP)

EL.

SEQ.
cuts' MENTAL ACTION MOTOR ACTION

BEGINS TURN-
1. Visual

+D1- Pitch: climb
Bank: .level

Tach- constant
HSI- constant
T/S- str. & wings level
A/S- constant
VV - constant rate climb
Alt- climb.

Aural-Normal envir. sound
Control-Neutralpressure
Motion-Normal G

4-r (4)

, a*
3 10.5

Anticipates transi-
tion to 30° bank
turn

,Coordinates aileron
& rudder, increases
elevator pressure

.(B) STARTS ROLL '

1. Visual
AEI- Pitch: climb

rolling
'HSI- turn initiated
T/S- coordinated turn

inititated
VV - climb,rate decrease

NP
Alt- climb *

Remainder constant
Adral-Rormal envir. sound
Control - Increased aileron,,

rudder & elevator'
pressure

Motionr-PositiTe G onset

4.

Determines.satis-
factory roll-rate

62,

4-

s .

Kaintainj coordi-
nated aileron &
rudder,pressure,'
incr.., elevator pres.



%

SITUATION :Arcraft climbing at constant' airspeed.on constant heading

- Straight ahead'climb/transition to

TASK NO Pi-8 TASK coordinated climbing turn - 30° bank

TASK GOAL ; To establish climbing turn DATE July. 1974

NOTE: A/S decrease in 30° bank negligible & not perceptible (NP)

EL.
SEC.

CUES MENTAL ACTION MOTOR-ACTION °

(C) CONTINUES ROLL
1. Visual

10)1- Pitch: climb
Bank: rolling

HSI- turn
T/S- coordinated tarn

rate increasing
VV - climb. rate -

decease NP
Alt- =climb,
Remainder Constant_'

Aural-Normal envir. sound
Control-Constant aileron &

rudder pressure,
incr, elevator pres.

rot-i on-Increasing positive G

2. Da.teaines proper
.bark attitude
approaching

1

' ev.,--f 5-q 7://

Ale

Yoves.ailSion,,
Taxes rudder pressUTe.,
&,maintains elevator
pressure

2.

STOPS ROLL
Visual =

ADI- Pitch: clibb
Bank:,' 30°

HSI- turn
,T/S- coordinated turn

rate stabilized
Alt- climb
7eainder Constant

Aural Normal envir. sound
Control-Neutral aileron &

rudder .pressure,
constant elevator
prosura.,

Votion-Constant positive G
k

1-iSterwines trim
required

63

..Adjusts trim & re-
faxes elevator. pres.

grit 4/
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1

SITUATION t.irctaft climbing at constant airspeed on constant heading

l' Strai:_;ht abead,climb/transition to

TASK NO.Pi-8' TASK coordinated climbing turn - 300 ,bAnk

.
. .

,

TASK GOAL To establish climbing turn DATE July. 1974

LUZ,: A/6 decre se in 3Q° bank negligible^(:: not perceptible <NP)

EL.
SEQ.

CUES MENTAL ACTION MOTOR ACTION

2.

3.

E3TABLISHES
Visual
AI- Pitch: climb *s

dobstant 30°
turn

2/S7 Coordinated turn '

_Alt- climb
Remainder Constant -

Wral-Normal pnvir. sound
Control-:,eutral pressure
,otion-Constant Rositives0

Iletendnes goal is
established

-;
J

3

Yaintains turn
control

\

L

4



4

*2.

SITUATION kircraft climbing at npconstant airspeed on cotanli, heading

4

Straight aheadclimb/tranaition to
TASK NO. Fi-9TASK straight ahead, desdent at constant airspeed,

TASK GOAL To establish strki-,ht ahead desc

EL.
SEQ.

CUES MENTAL ACTION

DATPJuly, 1q74

MOTOR ACTION,.

(A)

. 2.

$_;GIN3 OZ3C3NT
Visual

ADI- Pitch,: climb'
Bank: level !._

Tech= constant
HSI- constant,
T/S- str. & wings level
A/S- constant
VV -" constant rate climb
Alt- =climb

Aural-Normal envir. sduald.
Control-Neutral pressure
motion-Normal G

STAnS

74,

Anticipa tes tr.ansi-
'tion to ttonstant
,speed,desaent

Qoordinateselevato
i& throttle adjust, -

( B ) PITCH DEChEA3E" '

Visual '
. .

ADI- Pitch: decreaping
bank:' 16/el

,,Tadh- decreasing rpm
'ITV - climb ratedecreasing
;at- climb ,- ,

'.Remainder Constant'
Aural-Cnnge,,in'ehvir. sound
Control - Increased elevator
-7----70 pre'ssue & throttle

reduction .

Motion-NegatLve G onset;
.. pitp,Ang sipwno

f1eterminel'satis=,
fac$Ory pitch .

attitude moveTent

1.

65

Yaintairie ?constant,
elevata pressure &
qontinues throttl
adjustment

4 .

r.

I is* .4



I

Jy.

.

ru Att1 N
'Aircraft climbing at constant airspeed on constant heading

Straight ahead climbArantition -We.

TASK NCLF1-9 TASK straight ahead 'deslent at constant airscepa

TASK GOAL To establish straight ahead 'descent DATE, Julys 1974

EL.

SEC.

.

.

CUES
4 .

'MENTAL ACTION MOTOR ACTION

(C)
'1.

.,

.

CONTINUES PITCH.DECREASE
Visual ,

.
'

-- . ,

'

.

. .

-Determines descent
'attitude approach.

.' :
..

.

.

',L,2:9{-c2 ' ..7-?
-

ADS- Pitch: decreasing
. Bank: 2evel

-Tach7. decreasing rpm
VV - deficent rate incr.,
Alt- descent
Rema,inder Constant

Aural-Change in envir. soqhe

,

* VA-
1,..4 -se, 7---/A
_,

1
2 44.2. Pe sj7

. .

-z..

1 8;4 /2t;z
, 7"-" , .

-

.

/

. f.

Relaxes elevator.
pressure-&'stops
throttle adjustMent

ontrol-Constant elevator
. pressure & throttle

. , reduction 4

Motion-Constant negative G,
pitching, down .

. '. ,

, :-
I

.
.

(D)
1.

.k.

.

2 :

3....

STOPS:PITCH DECREASE ,
Visual . ,

.

.
,

, ,

1 - '

. -*

=DeterMines trim
required

.

=Adjusts
, .

.

.

'

.

---?/4=') --.z
-rev

_____\

' ,<. ...5- 757/0
.

. /

2 ...-_,,a X, ST -
77z.

3. gA --z.. '':-

...T.

.

. .

, ..

trim-i.re..;'
saxes elevator:-
pressure ,,

. .,.4
. .s. ,

..

:SDI- Pitch: descent. .

, fank: level .

VV - constant rate descen--.
Alt-; descent
kbpainder Constant

Au'ral-Normal envir.'boune
Control - Decreased dlcxator

I, presuke .

Motion-Decreasing negative G,
pitch stabilized
,

,,

-

.

-

. .

; .
, ..

.

rtA 0$4,
s N

4

t!
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SITUATION
Aitcraft climbing at constant airspeed on constant heading

. Straight ahead climb/transition to as

TASKNO. Fa -9TASK straight ahead descent at constant airsceed

t.4

TASK GOAL To establish straight ahead descent

EL.

LEO.

(E)

CUES.

.
DATE July, 1974

MENTAL ACTION MOTOR ACTION

ESTABLISHES STEADY-STATE
Visual

Pitih:-descent
Bank:, level

VV - constant rate descent.
Alt- descent
Remainder Constant -

Aural-Normalenvir. sound
Control- Neutral pressure
-Motion-Normal G

ti

.%

t

Determines goal is.
established .

at,

; ::-,

'67

3

Maintains descent
control

I

. o



O

SITUATION.- Aircraft descending straight sherd at otpuise speed

Strilight aheaO descent/
TASK NO. ri-10TASK O'ansition to straight & 14vel flight

.

TASK GOAL- To e.stablish straight & level flight DATE July, 1974

cuis"

BEGINS 1,:VEL OFF
Visual

ADI- Pitch descent
level .

Tach- constant
HSI- constant
T/3- str. & wines level
./S- .constant
YV constant `rate descen
Alt- 'descent

Aural-Normal envir sound,
Control-iieutrgl pressure
7..otion-Norha1 G

t

MENTAL ACTION

itrticir tes .transi,
tion level' off

Goordiates elevator
o. throttle adjust.

MOTOR ACTION

STiihTS PITCH INCRL.SE
1. Visual

.DI- _'itch: increasing '
Bank: -level

Tach- increasing rpm
IV - descent rate decr.
`Alt- descent
.temainder Constant ,

Control - Increased
in envir. sound

Cntrol-Increased:elevator
pressure ; :"throttle
ibcfease

Lotion -PositiVe-Gsonset,
pitthingup

2.

3.

"

al

Deter-Arnes satis:
factory pitch -
attitude movement

r /1

2

3 fr

Laintains constant
elevator pressure
'Continues throttle
A6ustment

ol 4
Y-1



SITUAVON

/'

4

4

Aircraft descending strai7ht ahead et cruise seed

TASK NO Pi-10TASK

;traizht ahead descent/
transition to straizht,'& 1e1%. flight

TASK GOAL To establish strait & level flight DATE
July, 1974

Et.
SEO . CUES . MENTAL ACTION .1140TpIt ACTION

(C)
1.

2.

3.

CONTINUSS P11 .:E T::% ;%-.L ZE

'usual
.

-

.

ie*terllines cruise
attitude approach.

.

, `A !..7L-; 7: ,,, ,,,, ..--

z --,. t.'?,

-
.4-s

1 --1 .,,,, '....

. .

Relaxes elevator
pressure & stops
throttle%adjust.

.

ADT- Pitch: mere .sing
..:an: level

Tach- increasing; rpm '

VV - descent rate deer.
alt- descent

.

:le:Iiinder Constant
,ural-Chanze ixi:envir. sound
'ontrol4onStant elevator

pressure & throttle
increase

.:otion'-Constant positive G,
itching up

.

(D)
1.

,

2.

3.

.

STOPS PITCH 1AC.ILASE,
iisal

i - :'itch: cruise
sank: level .

Tach- cruise ;lower,
VV - 'level
Alt- level- .

.

Remainder Constant
Tharal-:;ormal-envir. sound .

ti

.

.

.

-

Detertlines trim '

required
.

,

.

,-7 ..-!:.-z,

1 -7 2.7,-
,/

.

.

,

2 / ^ '-'1 ' --- .-,

_ -b--..,._ ,,
,_,E2:4 , ,-, -- 2

,,.....

.

,

.

hdjusts, trimc
mlaxes elevator
pressure

.

.

.

,ontrol-Decreased-elevator
pressure

f.otion-De4.:rpasinis cositiVe C,
pitch stabilized

.

_

.

,

I
.
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SITUATION ircraft descending straight ahebdat cruise speed

.Stgightahead d4scent7
TASK WO. Fi-10TAsk. transition tostraight & level flight

I

TASK Gold To ea#V1ish straight & level flight DATE July, 1974

- EL.
SECY.

CUES MENTAL ACTION MOTOR ACTION

(E)
1.

ESTABLISHES STEADY-STATE
Visual

ADD- .'_itch: cruise
Bank: level

VV - level
Alt- level
Remainder Constant

Aural-Normal envir.sound
Control-Neutral pressure
Lotion-Normal G

Determines goal is
established

Cr--40

ke,

2 -/ /-47, Sj

3 OA

Laintains cruise
control .

06,4,



t.

I

SITUATION Aircraft descending straight ahead at cruibe speed

Straight ahead descent/transition

TASK NO Pi-11TASK to descending turn (30° bank)

TASK GOAL To establish descendinelturn DATE_ July, /974

NOTE: A/S decrease in 306 bank negligible &-not perceptible (NP)

EL.
SEO.

' CUES MENTAL ACTION MOTOR ACTION,

(A)
1.

2.

3.

BEGIN3 TURN
Visual

.

.

.

,,nticipates trarsi-
tior to 30? bark
turn .

-

--//',4) ,it'

.

.

t ./ /-,, /--

.

2 , ,CI-' _',:7-'

3 ,,a_'_' 7.- 3
-&-4,

.

.

f

.

,

,

Coordinates aileron
L. rudder, increases
elevator pressure

ADI- Pitch: descent
Bank: level

Tech- constant
HSI- constant .

T/S- str. & wings level
A/S- constant ,

VV - constant rate descent
Alt- descent

Aural - Normal envir: sound
Control-Neutral pressure
Lotion- normal G

.

-

(B)
1.

3.

STARTS ROLL
Visual

,

.

4,

,

Determines satis-
factory roll rate

.

-

.

/so
'T, , ---

'
;'

a ,c.4 -3-(.7 T//
..,

"2 /...' -,7,, ,4,0 CT
Av?

-3 AZ,!.>

,Ez--

.

-

r

Lairtains coordinate
aileron & rudder
pressure, increases
elevator Pressure

ADI- Pitch: descent
Bank: rolling ,

HSI- .turn iritiatdd
T/S- coordinated turn

initiated
VV - descent rate

. increasing NP
Remainder Constant

Aural-Normal envir. sound
Control-Increased aileron,-

rudder & elevator
pressure

:4ot/on-Positive G onset

71 et's?", *
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SITUATION Aircraft descending straight ahead at cruise speed

Straight ahead descent/transition
-TASK NO.Pi-11TASK to descending turn (30° bank)

TASK GOAL To establish descending turn
DATE July, 1974

NOTE: A/S decrease in 30° bank negligible & not perceptible (NP)

EL.

SEQ.
CUES MENTAL ACTION MOTOR ACTION

(C)
1.

CONTINUES ROLL
Visual

ADI- Pitch: descent
Bank: rolling

HSI- turn .

T/S- coordinated turn
rate increasing

VV - descent rate
increasing NP

Remainder .Constant
Aural-Normal envir. sound
Control- Constant aileron &

rudder pressure, in-
creased elevator
pressure

Lotion-Increasing positive G

Determines proper
bank attitude
approaching

3 .GA

Loves aileron,-re-
laxes rudder pres.
& maintains elevator
pressure

(D)
1.

STOPS ROLL
Visual
ADI- Pitch: descent

Bank: 30°
HSI- turn
T /S- coordinated turn

rate stabilized
VV - constant rate

despent
Remainder Constant'

Aural-Normal envir. sound
nraYol-Neutral aileron &

rudder pressure,
constant elevator
pressure

Motion-Constant positive G

Determines trim
required

72



-

SITUATION
Aircraft descending straight ahead at cruise speed

Straight ahead descent/transition

TASK NO
Pi-11TASK

to descending turn (30° bank)

TASK GOAL
To establish descending turn

NOTE: A/S decrease in 30° bank negligible & not

DATE July, 1974

perceptible (NP)

EL.

SEQ.
CUES MENTAL ACTION

(D)
3.

STOPS ROLL

I

MOTOR ACTION

AdjulArts trim & re-
laxes elevator
pressure

(E) ESTABLISHES STEADY-STATE
1. Visual

ADI- Pitch: descent
Bank: constant 30°

HSI- turn
T/S- ordinated turn
Remain r Constant

Aural-Normal envir.sound
Control-Neutral pressure
TO717077bonstant positive

2.

3.

ete4ines goal
stablished

fri-il(E)

fvf

2 4:2 Ik

is 3 .,41

1.:aintains turn
control



SITUATION Aircraft descending straight ahead at cruise speed
Straight ahead descent/

_,
TASK NO Fi-12TASK transition to straight ahead climb

To establish s straight ahead
TASK GOAt climb from a descent

NOTE: Climb speed lower tcan cruise speed

,

- DATE July) 1974

EL
SEQ. CUES MENJAL ACTION MOTOR ACTION

(A)
1.

2.

3.

BEGINS CLIjB ,

Visual

,

Anticipates transi-
tion to climb

.42"-/-1,A; ..s

'

2

3

Moves

/ /-1/77 '

.;.z gA:' .:7.7-
_ . .

gAr .-. Ar-/

-

elevator

ADI- Pitch: descent '

Bank: level
Tech- constant
HSI- constant
T/S- str. & wings level
A/S- Constant
VV - constant rate descent
Alt- descent

Aural-Normal envir. sound
Control - Neutral pressure
.Motion-Normal G

(B)
1.

i

2.

3.

STARTS PITCH INCRE,..SE
Visual,

,!---TD77 Pitch: increasing
Bank: level

A/S- decreasing
VV - descent rate

decreasing
Alt- descent_
Reminder ConStant

Aural-Normal envir. sound

,

Determines satis-
factory pitch
attitude movement

,

a"-ai.g) ./.1e4.

.1

2

.-

3

.

W.aintains
elevator

./
4/4 3,!.1 -71/o

. .

.

-

4-,2 1-'2' .C77-

62 4:4-',4g/

constant
pressure

Control- Increased elevator
pressure

Motion-Positive G onset,-
pitching up

.

. .

74
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SITUATION Aircraft descending straight ahead at cruise speed

-,:z_Straight ahead descen,t/

TASK X10 Fi-12
TASK tran=sition to straight ahead climb

-, To establish a straight ahead

TASK GOAL climb from a descent DATE July, 1974
NOTE: Climb speed,-Tower than cruise speed

EL.
SEQ.

CUES MENTAL ACTION MOTOR ACTION

(6) CONTINU::S PITCH INCREASE
Visual

ADI- Pitct,: increasing
Bank: -revel

A/S- decreasing.
VV - climb rate initiated
Alt- Climb
Remainder ConStant

Aural-Normal envir. sound
Control-Constant elevator

pressure
Motion-Constant positive G,

pitching up

.Determines climb
attitude approach.

Relaxes elevator
pressure

(D) STOPS PITCH INCREASE
1. Visual

ADI- Pitch: climb
Bank: level

A/S- decreasing
VV - climb
Alt- climb
Remainder Constant

Aural-Normal envir. sound
Control-Decreased elevator

pressure
Motion- Decreasing positive G,

pitch stabilized

3.

)bserves climb
-speed approaching

.75

Adjusts throttle



_

SITUATION Aircraft descending straight ahead at cruise speed

Straight ahead descent/

TASK NO. Fi-12TASK transition to straight ahead climb

To establish A.straight ahead

TASK GOAL /climb from a descent .

, NOTE: Climb speed lower than cruise speed
DATE-July, 1974

EL.

SEO.
OAS * MENTAL ACTION MOTOR ACTION

(E)
1.

.

3.

ADJUSTS POWER .

Visual
.

,

,

-

Determines trim
required

".---/...2 (.2 .,21

v
i 'le .5.e 7:42

21L-.:2 t-sil, ..C."7-

4 . - °ih,' ---77Z ,40..7

e---

.

...

.

.

.

Adjusts trim & re-
laxes elevator
pressure

-075-f= Pitch: climb
Bank: level

Tach-climb power
VV - constant rate climb
Alt- climb
Remainder,COnstant

Aural-Change in envir. sound
Control-Constant elevator

pressure & throttle
increase

Motion- Normal G

,
.

(F)
1.,Visual

Z.

e

ESTABLISHES STEADY-STATE
.

Deteillines goal is
established .

l ,

.

.

.

- V.,4';'--4

l
t

.

s

Maintains
control

.

v /-e r.-r.

z..-/ ble ,f,D

-

EA --

,

.

climb

..

orlf^

ADI- Pitch:_climb
Bank:',1evel

VV - constant rate climb
Alt- 'climb - .

Remainder-Consfant
Aural- Normal envir. sound
UBETFol-Neutral pressure
Motion-NOrmal G

Y"'

.

1
.

7

ail



SITUATION Aircraft straight and level at low cruise speed

TASK Na Fi-13
TASK Low cruise/transition to normal cruise

TASK GOAL To establish normal cruise DATE July, 1974

EL.
SE Q.

(A)
1.

2.

3:

CUES MENTAL ACTION MOTOR ACTION

BEGINS NORMAL CRUISE
Visual
ADI- Pitch: nose high

Bank: level
-Tech- constant
HSI- constant
T/S- str. & wings level
A/S- constant
VV = level
Alt- constant

Aural-Normal,envir. sound
Control-Neutral pressure
Motion- Normal G

(B) STARTS ACCELERATION
Visual'
-7617 Pitchr decreasing

Bank: level
Tach- increasing rpm
A/S- increasing
Remainder Constant

Aural-ChLnge in envir. sound
Control - Increased eletvator

_pressure & throttle
.increase

lotion- Normal G,acceleratio

t

anticipates transi-
tion to normal
cruise

4) 57
/-C ra

Adjuste-thYottle &
increases elevator
presture

e7-/- Co")

,t

2. Determines satis-
factory power set-
ting & pitch decr.

/

3.

,77

2

3

Increases elevator
pressure ,

---
,R1



op,

SITUATION Aircraft' straight and level at low cruise speed'

TAWNO'Fi-13TASK Low cruise/transition to normal cruise

' TASK GOAL To establish normal cruise DATE July. 3,974

EL
-

SEO.
. CUES . MENTAL ACTION-

r

MOTOR ACTION

-(C)

f.

2.

3.

CONTINUES ACCELERATION
Visual - ,.

\ . ,

.

-

.a f ^

Determines proper
.

speed approaching'.

..

4

.4:,-.440.1' '17

7 57: Pitch: decreasing
Bank: level ,

A/S- increasing .

Remainder Constant
Aural-Normal envir. sound
Tariol-Increased elevator

V
6/4 5-c 7,--e -

sr
,4..2.
.. -

. -

--.

&

,

1.--.2 me.

---
b2.-

.

,

throttle
elevator

;

'I

Adjusts
maintains
pressure

-177/4.

.

pressure .

Motion-Normal G,acceleratior.

-.

.

(D)
1.'

,

i

.

.

if

STOPS ACCELERATION -
.

.

Visual
., I

MC:- Pitch: cruise
, Bank: level
-Tack- decreasing rpm
Remainder Constant s

Aural-Change in envir. sound

r
.

-:-,

.
.

',
. .

,

.

'

DeterMines speed-
correct & trim

edtequir ', -

'
,

,
,

-. .
. . 0

.. .....

.

- -

0

....2.7

.

Adjusts
relaxes
-pressure

,.

VAa

za

A

_

.-

g f /

7= /0

..:7-
-

AR12, -..

.

.

.

-,

& ,

,"
..

_.

Al

'EL.-,

#

...,

.

.

,,r

trim
elevator

nriol-Constant stick
pressure & throttle
'reduction ,

Motion-Normal G ..
:

4

,

.,,

_

.

,
,

.

-

_

78 (1 4
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Aircraft- straight and Jeve 1 41 low .cruise' speedSITUATION
7 ol

TASK NO K-15TASK LOw cruise /transition 'to normal cruise , '4
-

.
A t W4

TASK GOAL- To establidh normal cruise , DATE /1-1-3', -1574 '

tl

3 ."

EL.
EO.

(R)
1.

2.

-
4-

p

,CUES MENTAL ACTION rMQTOR ACTIO-N

ESTABLISHES STSADY-STATE
Visual

ADI-.Pitchi cruise
dank: lere 1

'Remainder Constant .

Aural-Normal ejwir. sound
Control - Neutral pressure
Motion-Normal G

-

4 7-

Determines goal is..
established

I

Maintains cruise.
.control

4

:

1 N

I

f

I

a.

-



:.,

SITUATION` Aircr,aft straight and level at cruise speed-dnd power

_-

TASK N-C. F1-14TASK' Normal.r'drudse/tranditiOn to low cruise

\ -TASK' QOM!' To establithh love' "cruise

O

DovE,J0-.1974

EL.
SEC! ,

- -
CUES ..

.

MENTAL ACTION
. VP'

-ACTION

(A)
1:

.00.Kotion'-:::ormal

2.

'.

3tILIN:3,1,0W CTUISE-
Visual' .- .

.
.

.

,

A .

.

,

4,
.

Anticipates transi-
tion to low cruise

. .

%:-/-4,-

,

'

_.

31E-e,---4-0,

'-;.4

-Adjusts
ihereases
pressure

----,
.

. -57--7-
/-//V 7'.?

, ,,2 ,e/ ' sy
v-i

,47.:2

.

,

. ,

.-

- -

throttle &
elevator

.

-75-17. Pitch: cruise
Bank:. leVel

Tach- constant e.
.

HSI- constant
T/s- , str. I wings level
A/S- constant ,

Y1 -, level
.Alt- coir6tam . ,

.

Aural-Nomalenv, zr. sound
Contrd/-Neutral prOssure

G,

,-

. <

.
. ' -.

-

.j

(B)
a.
,

0

.

2.

.

3.

-.

S'TAI-.Tc; f'...;,-;LI:7:-TIOF
,

.0., e..1 4,,k, ,

visutT,, 1,

. .

, ,

,

.

,

,

-

-

Determines satis-
fac'tory power
setting & pitch
increase .

.

' .* i

.

. , ,

,

r

,c;
--12A

16,,,,,

2

3.

.

nemeses
pressure

,

,
,

----10",' -,/,,__
-4-6 .7"//

b.2.;.Ale CY"

-.L- g.. i

, ,

/

,

.. . .

.

elevator
.

-

, - .

--z-
retch:4.1)1-,..3..tch:'itcreasing
Bank;: level

Tach- decree,F4ng rpm
t
,A/S- jledrea4ng .'

".ter.vaindeg, Constant
AL ral-/Jhange in p4Ivr; sound
Control-ncreased elevator

presser:42;e, throttle,
1" decrease %

..otioh-Normal G, ,
deceleration

' : ; 1
. .

,

-

,
.

.... .

.

-
,

,

...-

0
t.

e ( IP-



I v

4. e

S.

1,N
. -

.- - . .

. V. . (

.1- \Aircraft .s.traizht and level at cruise' speed and poviei. SITUATION
,.. ,-.

,, ,

TASK NO.F1-14 TASK Normal cruise/transition to low orb-ise \ - . .
,

J.: . . . - .
:TASK GOAL To establish low cruise DATE duly, 174

CEO.

.

CUES
,

MENTAL ACTION . .MOTOR ACTION '-'.,

( C )
1.

-

-

.

.

CO2:72:2;1.1..-:;::,CEI..:;?,...T1.40::
Visual . .

.
, ..

.
,

.

-

- -
be ermines prpper
speed approaching-

,

1:7-

, 1
1

..

Adjusts
maintains
pressure

ti
-AP., --,_rr

1' )

.L,2 A-I ..4-1-
.

,,:.FA --,
'--4), . --,. -

,. \

'
,

,
throttle ,c
-ale'vator- ,

..DI- litzro increasing
,. :ark: ',level

I1/S:"' ,...`reaSing
. ! -

7-.emainete Constant
Autil-NOrmal enyir. sound
Control-Incr"e'ased elevator
.. pre.ssure ' '

:14otion-Nora1 :4';
decelkrati:on .

.

, . -:,, .

(D)
1.

-
..---7

2.

3.

.

..-

3INS -DEC2LERATIOli .
Visual

.

:.

. ..
4.

'
-

... ,
.
, ..,,

, .

Determines -speed
correct & trim,-
required . ' _

.
,

. -

. .
_, 1

-"
1

-.-

Ai/

'

t

1

\

/.

rtd,.
rela::es
pressure

,

Go) ...27r
A- C ....',--e r-A,

. ..._ -

zz ,,,ie' sy
.- .

0- 7,-,:z
Lcat --,...,-- ?:-.7

i

1

..

.
u,s,ts trim' &

elevator
.

.
,

.

.
-

. i

,,DI Pitch: nose high
Bank: level #

Tach- increasing rpm -.
"lemai-Ider Constant

Aural-Cliange in envir.2.6ound
Control-Cons' -nt 'stick pies:

& lartretle increase
..otion-Nor.r.al 0

-
.

, .
?

,

.

,

. .

. ,

. .. .

1
.

-.

,

81',

,

t



,

Aircraft straight and level at cruise speed' and power

TASK Nil;Fi-0.4(ASK
Normal cruise/transition to ;,ow' crui

-

.

TASK 00AI.
To establish_ low cruise

7

DATE 1974

Et,
SEQ.

Ca,

2.

4

CUES

ESTABLISHES STEADY-STATE
Visual

. ADI- Pitch: nose high
Bank: level

e Ma inder Constant,
Aural4ormal envir. sound
Control- Neutral pressure
Motion-NormaI G

7

i

4

- .

MENTAL ACTION MOTOR ACTION..

Determines goal is
established

4

82

4

v /-e
-

2 1..1 pie

. \

Mantains low cruise
control

r

.04

A*.

4



SITUATION

-Aircraft in normal cruise configuration and speed,
maintaining heading'and,altitude

TASK NO.CIA-1TASK Vertical SD

TASK GOAL To perfotm a vertical SL

NOTE: Constant speed held throughout

DATE July, 1974

EL.
SEO.

CUES - . MENTAL ACTION
--,

MOTOR ACTION

(A)
a.

II'

3.

BE.GINS Vi',:iTICAL SD
visual

. .
,

.

.

.

,

Anticipates tmrsi-
ti-or to-descending
turn

.

. 'Ikordinates

_ --/N _

1/11 fre 7-71,.DI- Pitch: cruise.
'Bank: level -

Tach--constant,rpm
1Si:- constant
T/S- str. & wires level
L/S- constart
VV - level ,

'

Alt, constant
.aural-Normal 'ervir. sound

z' 4-3 ,tom S.:7-

Cooreirtesjailenon
&

&"throttle

.

.

rudder

,

.

pres,
eleyator

A=7-3

,

- 1

r

..

,

,

,,,

..

.

co:-

adjust.``

COntrol-Neutr-.1 presSure
1.ctiOn-1:drmal 0

.

- .

.'

(B)
1.

-^ontrol-IncreaSed,aileron,'-SI.
.

SI...T..1.T.., -Ili ., 1.(d ;-)CE:,DENG

visual -
.

'nail

.
,

.

Iletermines pitch
attitude-mnvement,
roll rate,--& power
decrease satisf.

.

-../00 ",r1,

YAI
c,. 44C

Me

7.7/3.

:

CY'

,.DI- -itch: deaeaSinx,
bank.: rolling

lach- decreorsing rpm
-MI- 'WO initiated
,T/S-: coordinat'eti turn -

/S- _constant
VV =- descent rate initiated
Lit- descent initiated

.,Un.-.1-Ch-trge in envir. sound

2 .4-:3

.

.4
. .

.,...3

.

.

.

.
: .rudder' t, elevator
'pres; & throttle dec.',"

7..otion-Uorr'al 0,
. pitching down

-

2.'
6

f

''''---

8)

r.

;4;4 I *..4
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IF

SITUATION
irc.r ft if tiar -,re .speed,
'r t e a".stitude-

TASK NO TASK

TASK GOAL erfcr,- L vertical -D

Cort:turt :.e1 t.tr,:z..1,;hout

DATE July, 1(.3'74

EL. '
CUES MENIAL ACTION MOTOR ACTION

SEO.

_ .

. . .irt ir7_. coor.,:rr .tel
aile.ion .". ruds-ler p-res

ccoreir \te:.-, elevator
t'-.rottle 3'...just.

(C) ./...,_7' , :::J:. D..- ;`_ -.: .-..;.'l :....11-;i: ,,--) ,,,-1. "02_
. .71. ":-...su .1 , /A

...,11:-:itch: d.e.'._-e sir?
: ,-, A/ 4.1 ;r:,-; -,.

. 1--...r/.: rolling
..ci:;- dee' e a -_ ing . 4:2. ve. ,,-.17-'

. .

- ::31- tl...rn A/ 1./S- c-,c.ruirated turn . ...i a e:4
Ez.
,42)/ ,C-,,2

.1,.7- coni::::.-r-t,,-- =
.. ,

.,. - :-r. rate ircr.
".. it- der;cent , r

,
.1.:::-...-:: -.' : 2,:: ir envir. sour :d -

M,-

ortrol-'.:cr.st. rt ailer,,r. c. .

.r1.- er 1.ressure,irci- .

.
.

. .
- ewe -:.tor 1.- resr:ure, , .

t,rottle ..-ecre ..se , . '

'ticr.-' Orr ." G, - .

\-0 -r? ue ter' ir.es prot)er .
1 1 itcl: c. b.r., att., .

power ,-.;ett..nz ..

.

. a; ;-,r-o-_ c-1r):
.

3..
. .

. A . -oyez; ..sile.ror, rel=:;"
. k.,-,- ,

et- rudi.er T. res. , re-.

- i . la.:-.es elev..toi; pres.7
.

+a .
:.. stops throttle :dj

. .
(Di S-- `....". : . .I.:;',..; -_ .,...; . I'iC: v.-.-',,-.:-..
1. 7itual

.o1.- 'Pitch; r.ose low 'el' o ,2- ,'? 7/2
L'-....r.k: constar.t .

elk,
'I ach- dor.stantwo&pm ...........2.... z,-..2 S.' (.,.- ..7. .

1:37,- turn
1/-',- cdcrdir.ated desired . ri B EA "..z., 47.,

rate turr.
.

4/:;-- const,,,.r.t 40
.

7V -,, desired rite- descent ,-it- des-cent ,
.

4



SITUATION-

ti

.A.i3traft in norm,.1 cruise configuration and
'maintaining- hi?ading and altitude

speed,

TASK NO.°P;1*-1TASK Vertical 4D

TASK GOAL To performiavertical.5D

..NOTE: Constant speed' held throughout

DATE July.

EL.
SEO.

.2 .
a.

CUES

STCJIS INnEAn
envirJ sound

ntrOl-Increased aileron
pres, decreased .cud-

, der elevator ,pies.
otion-Noral G,

. pitch stabi/rsed ;

.

MENTAL ACTION MOTOR ACTION

lbserves proper turn
.descent rate

%.aintaihs'elevator,
pressure

Visual
Pitch:snos'e low

,,conitent
- 4onstant rpm
/turn ,

T/S- vCbordinated desired
turn rate
constant '0

VV - desired ratedescent
f alt- .descent :

Aural-Normal envir. sound
Control lCAstantslevator

pressure

.

Determines nroper
Lleadiu altitu4e.
approaChig

3

.

.1

Cocirdinates aileion
a rudder pressure,,
coordinates elevator

tnrottle adju'stment'

Cf1-.1.d1;3 TJ(N

Visual
ADI- itch: increc.sing

art:: rolling
Tacn.L incre;..sin*; rpm

turn

85 N

I

3

' t
1



46,

7

SITUATION

t

Aircraft in normal cruise configuration and speed,
maintaining heading and altitude.'

TASK NO:CP1-1TASK Vertical SD

TASK GOAL To perform a vertical SD

NOTE: Constant speed held throughout

DATE July. 1974

EL.
SEQ.

(P)

1.

2.

3.

CUE$ MENTAL. ACTION

ST,RTS T..,1:3ITION TO CLI;tBING TURN
Visual
77= 'coordinated turn

rate decrec.-sing

VV4- rate descent
decreasing

Alt- descent
Aural-Change in envir. sound
Control-Increased aileron,

rudder elevator
.presL throttle incr.-

::.otion-Normal G,
-,pitching up

Anticipates,transiT
tion to climbing
turn & observes
proper heading &
altitude

MOTOR' ACTION

v
!-/34--

4-3 ;cx

e ,2-3

milaintains coordinated
aileron & rudder
pres, coordinates
elevator& thrott
adjustment

CONTINVLS Tii,t1;SITION TO CLI:;:BING TURN
Visual

Pitch: increasing
' Bank: rolling'

Tach= increasing rpm
HSI- turn reversal:
T/S-- coordinated turn
-A/S- constant
VV - climb rate initiated
Alt- climb initiate0

rural - Change in. envir. sound
UZETFol.:-Constant ailerbn &

rudder pres, incr.
elevator res., &
throttle -increase ' 00

lotion- Positive G onset,
pitching up

86

S

cfr"-,09 /4,5



a,

Aircraft in normal cruise configuration and speed

SITUATION maintaining headivr-arr-altitude,

TASK N *TASK Vertical SD

TASK GOAL To perform a vertical SD

.0Tt: Constant speed held throughout

DATE July. 1974

EL
SEQ.

(G)
2.

3.

CUES MENTAL ACTION MOTOR ACTION

CONTINUES T.:...NSITION TJ CLIi3ING TURN
Determines pitch
attitude movement,
roll rate, & power
increase satisf.

Maintains coordinat-
ed aileron'& rudder
pressure, coordinat-
es elevator & throt-
tle adjustment

(H) CONTINJaS Ta-NSIT1ON TO CLIMBING TURN
1. Visual

--m= Pitch: increasing
Bank: rolling

Tath- increasing rpm
HSI-. 'turn °

T/S- coordinated turn
A/S- constant'
VV - climb rate increasing
Alt- climb

rural- Change in envir. sound
Control-Constant aileron &
,,rudder pre'ssur'e, in

creased elevator
pressure, & throttl
increase

Lotion - Positive G,
pitching up

.2.

3..

e

Determine proper
pitch & ba k
& power se 4pg'
Approaching " 410'

=/ 60

r'i

3 477E? As'a
r1

Moves aileron, re-
lazes rudder pree.,
relaxes elevator
pres,, & stops
throttle adjust.



a

SITUATION

r

c

Aircraft in normal cruise configu4ation and speed,----
mair.t.-.inir,g heading and altitude

TASK NO.CPi--1TASK Vertical, SD

TASK GOAL To perform a vertical SD

Constant saeed held thrOughout

DATE July, 1974

EL.
SEO.

0 CUES MENTAL ACTION MOTOR ACTION

(I)
1.

,

2.

3.

ST7,.....; PI iii ..,i; , ROLL 1:;CH:31,3.3
Visual

.

-

,

Observes proper
turn & clinb rate

'
-

Cioi-/ X ..z..3

1

1
!

CM 1. 17 /1,-,15T-: 2itch: nose high
2.ank: constant

qa.ch- constant rpm
- H''.-,I- turn

.

T/S- coordinated desired
turn rate

A/S- constant
VV - desired rate climb
.,1t- climb

Aural-1;ormal envir. sound

2
r 1-4%2 cc ; Sr

3

L:aintains
pressure

I eG I AO/

,

- ,

elevator

Control-Increased aileron
, r pressure, decreased

rudder 'elevator
pressure

V.otion-Constant positive G,
pitch stabilized

.

J)
.

.

-

COTICJ3 SLI:.31:G -TJRN
Visual .

'
, s '

..

. .

. ,

,
.

. .
.

- i?

.

v
cm
--I-

3-e 79 .'. u1.- :itch: nose high
Bank: constant

'Each- constant rpm
I-13.1:- turn _.

, .

T/3- coordinated desired
turn rate

.I/S- constant
VV - desited rate climb
.alt- climb

,-,ural-normal envir. sounci.

t.-3 A4 a

,, .jrE '
-..2'-'
, ,

.

,

.

.

,.fie,,g..4 , -or'. e
-,-).

.
.

.. A

4

4 g g

Control- Constant elevator
. . preesUre '
:.:otion-Constant positive G

, 4

88



i4

SITUATIO N

.,ircr:.ft in normal cruise configural ion and speed,
heading and altitude

TASK NO.CIA-1TASK Vertical SD

TASK GOAL To perform a vertical SD ,

N' a2: Constant speed held throughout

DATE July, 1974

'EL.
SEO.

: CUES MENTAL ACTION MOTOR ACTION

(J)
2.

CONTINU-S TU4N,

. .

Dete'rmines proper
headt.pg-& altitude
approaching,

Coordinates aileron

(K) STAaTO TR:-.N3ITION TO DESCLND'ING TURN

Repeat from (BY ,

4

q

t

89 '

rudder pressure,
coordinates elevator'
and throttle
adjustment

4

0



Aircraft flying str. & level, following vectors at glide
slope intercept altitude, flaps as,needed, landing gear

SITUATION retracted, radios tuned, intercepting locali'zer from left.

Fly ILS with raw nay. displayTASK NO CPi-2TASK

DATE July,'TASK GOAL To fly aircraft to decision height .(DH) 1974

NOTE: A/3 decrease to bank negligible not perceptible (NP)

EL-
SEO. , CUES .

Or
MENTAL ACTION

.

MOTOR ACTION

(A)`

1.

2.

.

3-

:4EGINS ILS
Visual

,

.

,

anticipates turn to
intermediate .

approach
..

.

c-/-.2 A) /7

V /-e 7,-tr)DI- ?itch: -nose high
Bank: level

Tech- constant rpm
HSI- constant
T/S- str. Zewinga level ,
a /S- constant
VY - level
Alt- constant

CDT- fly right
GSI- fly up

Aural-Normal envir. Bound,

4-; ..4/' g,7-

Laintains
rudder
control

.4/

--/4 Ig

.

& elevator-

z.

.

aileron,

.

'Control-Neutral pressure
MHZ-1Normal G

,

.

.%

.

(B)
1.

t

s'2.

.

CONTENJES LT; CRUI3Ei
Visual

.

.

.

..

Determines heading
change requiredch

. .

.

c,001/1A0/ 7,5": .

1

.

vA .2
I

0 -7.:s..;DI- Pitch: nose high
Dank: level

Tach.-' constant rpm
HSI- constant
T/S- str. & .inc,:s level
AYS- constant

",'VV - level
Alt'- constant

. .

CDT- fly right
GS:i- fly up

Aural -Voice transmiesion

2

3

.

Z:4,

Ex.r

. ,

:

,

M 0
,v.fri-?.0;)

c

"
,

C,7"

AazTS-

.

.

.

,

Control-Neutral pressure -

:,.otion-Normal G .

.
.

,
.
el - '

90



Aircraft flying str. & level, following vectors at glide
slope.intercept altitude, flaps'as needed, landing gear

SITUATION retracted, radios tuned, intercepting localizer from Ift.

TASK NO.Ci-2TASK Fly ILS with ma nay. display

TASK GOAL To fly aircra o decision height (DH) DATE JulY,1974

NOTE: A/S decr ase in bank negligible & not perceptible 4NP)

(

EL.
EQ.

3.

CUES' MENTAL ACTION MOTOR. ACTION

1C07:TI:1:1...3 VD: MIS3

I

Coordinates aileron,
& rudder, increases
elevator pressure

STARTS ROLL
Visual
ADI- Pitch: increasing

Sank: rolling
Teich-, constant rpm
HSI- turn,initiated
T/S- -coordinated turn

. initiated
A/S- decreasing NP
VV - level
Alt- constant

CDI- fly right
GSI- fly up

'-dral-Rormal envir. sound
Control-Increased aileron,

rudder elevator
pressylre

1.:otion-Positive G onset

. 2.

3.

determines roll rat
& pitch, attitude
satisfactory

a

!.,aintains coordinat-
ed ailerom& rudder
pre,sture, increases
elevator pressure

(p) eyTINUES R'
1. Visual

--.017-,Pitch: increasing
Bank: rolling

Tach- constant rpm
HSI- turn
T/S- .coordirated turn

atb increasing
A /S- decreahre NP
VY - level
.Alt- constant
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/
Aircraft flying str. & level,I following victors at glide_
slope intercept altitude; flaps as needed, lanOtg gear

SITUATION retracted, radios tuned, intercentin.c- /ocalizer from left.
4.

TASK NO Cpl -2TASK Ply ILS with raw nay. display

TASK GOAL .2o fly aircraft to decisiori height (DH) DATE' July, 1914.
NOTE: 4/S decrease in bank negligible 8: not perceptible (NP)

EL.
SEQ.

(D).

1.

2.

_3.

CUES MENTAL ACTION 00TOR ACTION

CONTINUES ROLI
Visual *
CDI- fly right
GSI- fly up.

AurF1-:!ormal envir. sound
Control-Constant aileron '&

rudder pressure,
increased elevator
pressure

1.otion-Increasing positive G

.4

Determines desired
bank approaching

(E) STOPS ROLL
1. Visual

ADI- Pitch: constant
2ank: constant

Tech- constant rpm
HSI- turr
T/S- coordinated eorstan

rate turn
i /S- constant
VV - level
Alt- .constant

2.

CDI- fly right
GSI- fly up

Aural-Normal envir. sound)
Control-Increaied aileron

pres., decreasel

411
rudder pres.,
constant elevator
prgssure

:Notion- Constant positive G,

t

44.11
u6Deteriineslank

angle 8, pitch att.
sa.tizfa9ory

92,

CP/.2 (?)

/..? 3d .7542

/tie' i CT.

°*-z

2

3

"
;:ones aileron,re-
leases ruddpr pres,
maintains eleva-

tor pressure

.1 I

".-41-11

.4



.5

t,

,drcrcIft flying str. & level, following vector at glide
slope_intercept altitude, flaps as needed, landirg gear

SITUATION retracted, radios tuned, intercentiri )9calizer from left.

TASK NO.Cri7?TASK Fly ILS with raw ray. display

TASK GOAL To fly aircraft to decision heirht*(DE) DATE-July. 1974

A/S decrease in bank negligible Z not perceptible (NO

CUES MENTAL ACTION MOTOR ACTION

oTjr, 1:01.1
:aintirs elevator
pressure.

.,01,L OUT ON CO_.:, CT

Visual
'--TUT: Pitch: constant

Park:, constant
Tach= constant rpm
ESI-, correct heading

approaching
T/S- coordinated constant

rate turn
corF:tart

WV - level
Alt- constant

CDI- fly right
GL)I- fly up

Aural-Normal envir. sound
Control-Constant elecr,tor

pr_asure
i,otior-Constant positive G

2.

r3.

Determines correct
heading approaching

7'0

' I rvi

2

3

--1 4-

Z-4 Ate

coordinates aileron
P rudder pressure,
decreases elevator
pressure

,t

BE,GINS
Visual

Pitch: decreasing
Bank: rolling

Tech- constant'rpm
'451- correct heading_

approaching
US- coordinated decreas-

ing turn rate
A/S- increcsing NP
VV level
A1t- core'tant
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SITUATION

Aircraft flying ,tr. & level, following vectors at glide
slope intercept altitude, flaps rs needed, larding gear
retr-.cted, radios tuned, intercepting, localiser from left.

MSK NO CPi-2TASK Fly ILS with raw ray. display

TASK GOAL To fly aircraft to decisiob height (DH) DATE July, 1974

NOTE: A/S decrease in bank negligible e. rot perceptible (NP)

EL.SEQ.CUES ' i MENTAL ACTION MOTOR ACTION

(G)
1.

If..,,GIN: :WI' OJT

Visual -

.

ers,24;) ..,67o .

1

2

3

1/
Cm t r-e'7,:-/,',2

___

....5% A ! e .1 cg-

A/ 'ft-

1..--!"-"'-1,---4..
I op

CDI- fly right
GSI- fly up

Aural-Normal emir. sound
Cortz:ol-Incre_sed aileron &

. nicker pressure, de-
creased elevator
pressure

;,:otior-Dec-e sing positive G

2.
/

Determines roll rate
k. pitch attitude
satisfactory

,

3 1,:aintains coordi-
. , 1 nated aileron &

rudder pressure,
decreases elevator
pressure

(H) CONTINUS ROIL OUT ,
,

i--.2 /./.) .27.

1. Visual
. V

4DI7 Pitch: decreasing
, Bark: rolling .

' c/-e13-e 717-4.

Tach- constant rpm
HSI- correct heading

L2 /we S.7"
57,

approaching 3g/i. '2 .46;2

T/S- coordinated decrees-
ing turn rate

OZ.
.

A/S- increasing NP
VV - lev
Alt- cons ant .

f

St

CDI- fly right
GSI- fly up

- Aural-Nor.mal emir. sound
, ,

Control-Constant aileron &
i rudder pressure,

decreased elevator
pressure

Lotion-Decreasing positive G .

. .

,

'



Aircraft flying str. & level, followirg vectors at glide
slopt intercept altitude, flaps as needed; landing gear'

SITUATION retracted, radios tuned, intercepting localizer from,left.

TASK NO CPi-2TASK Ply ILS with raw nay. display

TASK GOAL To fly aircraft to decision height .(DH) DATE July, 1974

NOTE: 4/S decrease in bank negliAble & not perceptible (NP)

EL.
SEQ.

CUES MENTAL ACTION
.

MOTOR ACTION

(H)
2.

3.

CONTINUES ROLL OUT

\ft

4

Determines wings
level attitude
approaching

0

/

{ 4

Moves, aileron,
relaxes rudder
pleasure, & de-

,
creases elevator
pressure

(I)
1.

.

3.

STOPS ROLL OUT
Visual s

.

\

-

1

Anticipates 1 cal-
izer intercept

-.27)

J
I

1 k/e .zeI -4-

/-/ I ,e/I`s77-
___t -L

"ti 1 ____

.

control

i

,77-/0
-4- - -

...--

I

'..

low

SDI- Pitch: nose high
Bank: level

Tech- constant
HSI- correct heading
T/S- str. & wings level
ti /S /S - constant
VV - level
Alt- constant

CDI- fly right
GSI- fly up

Aural-Normal envir. sound
.

7..aintaits
cruise

Control-Decreased, aileron,
rudder & elevator
pressure

Motion-Normal G

.

(J)
1.

BEGINS LOC.N,LIi.ER INTERCEPT
Visual

.,
,

7517 Pitch: nose high
Bank: level

Tech- corstant rpm
HSI- constant
T/S- str. & wings level
A/S- constant
VV - level

,.,.
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Aircraft flying str. & level, f011owing vectors at glide
slope intercept altitude, flaps as needed, landing gear

SITUATION retracted, radios tuned, intercepting localizer from left.

TASK NO CPi'.2TASK Fly ILS with raw nay.' display

TASK GOAL To fly aircraft to decision height (DH)
,

'DATE duly,' 1974

NOTE: K/S decrease in bank negligible & not preptible (NP)

EL.
SEQ.

CUES MENTAL ACTION

BEGINS LOCALIZER INTERCEPT
Visual
CDI- moving tpward center
GSI- fly up

Aural-Normal envir. sound
Control-Neutral pressure
';.otion-Normal G

Determines proper
lez..d point --
approaching

MOTOR ACTION-

C er)

V TjD
Ne

8,e

Coordinates aileron
& rudder, increases
elevator pressure

(K)
.1.

STARTS RotTz
Visual .

ADI- Pitch: increasing
Bank: rolling

Tach- constant rpm
HSI- turn initiated
T/S- coordinated turn

initiated
A/S- decreasing N?
VV - level
Alt- constant

CDI- moving towards center
GSI- fly up

Aural-Normal envir. sound
Contro1=Increased aileron,

rudder & elevator
pressure

l,otilttPositive G onset

Determines roll .

rate & pitch
attitude'satidf.

96
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Et4ntains coordi-
ndited';,ileron &
madder 2rsn:ure,.
increases elevator
pressure
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Aircraft flying str. & level, following vectors at glide
slope intercept altitude, flaps as needed, landing gear

SITUATION retracted, radios tuned, intercepting localizer from left.

TASK Cpi -2 TASK Fly ILS with 'raw nay. display

TASK1)OAL
To fly aircraft to decision height (DH) DATE

July, 1974

pTE: A/S decrease in bank negligible & not perceptible (I?)

EL.
SEQ.

CUES MENTAL AC/ION MOTOR ACTION

(L)
1.

2.

3.

CONTINUES ROLL
Visual rr

ADI- Pitch: increa
Bank: rolling

Tech- constant rpm
HSI- turn
T/S- coordinated trn

'rate increasing
A/S- decreasing NP
VV - level
Alt- constant

CDI- moving toward-center
GSI- fly up

.Aural-Normal envir. sound
Control-Constant aileron G.

rudder pressure,
increased' elevator
pressure

::otion-Increasing positive G

etermines desired
ank approaching

1.:oves aileron, re-
leases rudder pres,
& maintains elevator
pressure

STOPS ROLL
Visual
AD - Pitch: constant

Ai
Bank: constant

T h- constant rpm
HSI- turn
T/S- coordinated constan

rate turn
A/S- constant
VV - level
Alt- constant

CDI- moving towaru cente
GSI- fly up

Aural-Normal envir. sound -
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Aircraft flyi#tg str. & level,'following vectors-at glide
slope intergeTt altitude, flaps as'needed, landing gear

'SITUATION retracted, radios tuned, intercepting localizer from left.

TASK NO PPi-2TASK Fly.ILSfwdth,raw nay. display

TASK GOAL To fly aircraft to ,decision height (DH) DATE July. 1974 ./

NOTE: A/S decrease in bank negligible ,:.. not perceptible (NP) /

EL.

SEQ.
CUES MENTAL ACTION MOTOR ACTION

(L)
1.

2.

3.

.LOLL

3ontrol-Incre_=sed'aileron
prea., decreased
rudder pres.,
constant elevator
pres-iure.

7.',otion-Constant positive G

Determines bank
'angle & pitch att. ,Laintains elevatorsatisfactory

yessure

(P) AN(2ICIP_T ROLL OJT ,N Cdti
1. Visual

,DI- constant
sank: constant

Tacht- constant rpm
HSI- correct heading

approaching
TTS- coordinated constant

ti rate turn
constant

VV - level
Alt- constant

CD24- moving toward center
CST- My up

ural,:ormal envir. sound
Control Constant elevator

pressure
Eotion-Constant positive G

:.;CT

Determines correct
heading approaching

Coordinates aileron
& rudder pres,,ure,
decreases elevator
pressure
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Aircraft flying str. & level, following vectors at glide.
slope intercept altitude, flaps as needed, landing gear

SITUATION retr-cted, radios tuned, intercepting lornlizer from left,

TASK NO PPi--?TASK Fly ILS with raw nay: display

TASK GOAL To fly aircraft to decision heic'ht (DH) DATE J141740 1974

NOTE: A/S decrease in.bank negligible & not perceptible (NP)

EL
, SEO.

CUES' MENTAL ACTION MOTOR ACTION

(0)
1,

BEGINS ROLL OJT
Visual
ADI- Pitch: decreasing

Bank: rolling
Tach- constant rpm
HSI- correct heading

approaching
.T/S- coordinated decreas-

ing turn rate
A/S- increasing NP
VV - level
Alt- constant

CDI- no ins toward tenter
GSI- f13, up

Aural-Normal envir. souLd
Control-Increased aileron &

rudder pressure, de-
creased elevator
pressure

:.otion-Cecreasing pbsitive G

Determines roll rate
& pitch attitude
satisfactory

1,:aintains coordi-
nated aileron 4.
rudder pressure,
decreases elevator
pressure '

CONTINIES ROLL OJT
Visual ;.(

ADI- ?itch: decreasing
Bank: milling

Tach- constant rpm
HSI- correct heading
A approaching

T/S- coordinated decreas-
ing turn rate

A/S-' increasing NP
VV - level
Alt- constant
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SITUATION

1' L

Pz%

aircraft flying str, level, following vectors at glide
slope intercept altitude, flaps as needed, larding gear
retracted, radiosured, intereepti-ng localizer from left.

-TASK NO CPi-2TAiK Fly ILS with raw nay. display

TASK GOAL To fly aircraft to decision height (DH) DATE July, 1974

A/S decrease'in bank negligible & rot perceptible (NP)

EL.

SEQ .
CUES

,

MENTAL ACTION
1

MOTOR ACTION

(P)
1.

-V.otion-,ecreasino:

2.

3.

CONTI::jLS ROLL On
isual

&

G

Determines wings
level attitude
approaching

CP/..-- -z1

'

:.DI- moving toward center
G3I- fly up

Aural,ormal envir. sound
'

v ,
C bf

2.-;.2.

I

5-e '7:',4i

(Me 1.7-
t"

041 ,41'72
-/...

i

rudder
& de-

elevajtor

ontrol-Constant .ileron
rudder pressure,
decreased elevator
pressure

positive

Y.oves
relaxes
pressure,
creases
pressure

--r/or-

aileron,

,

(.)
1.

2.

STOPS ROIL OUT
Visual -

,

- '

,

Determines loci
izerintetc pt
glide slope
intercept next

C%-.2

.,,.

v
C 2ei7:7/.3

4

,,,,e, sj-

.DI- 'itch: nose high
Bark: level

'TachT. constant
H31- correct heading
T/S- ,str. Z,; win6s,.le el

i37 constant
VV - level
.1t- constant

CDT- on course
G: -,I- fly up

aural-hor,r,a1 envir. ound

2 4,/,

i4

-t, 0

Control-Decreased ai'eron,
rudder (,, e -vator
pressure.

Motion-Normal 3

1



Aircraft flying str. level'," following vectors t glide
slope" intercept altitude, flaps- as needed, larding sear

SITUATION -retracted, radios tured, irtereentinF loc.ali7er from left.

TASK NOOP1 -2 TASK Ply kl,j withCraw nay._ display

TASK GOAL To'fly aircraft to decision heiaht (DH) DATE July. 19741i
NOTE: A/S decrease in bard: negligible-& not perceptible (1!P)

EL.

SEQ.
;UES MENTAL ACTION MOTOR ACTION

.

(Q)
'3.

3TPS ROI OUT
' .

.

1,:aintains low
cruise control

(R)
1.

...,_

.

2.

3

BEGINS GLIDE SLOPE IN?f,'RCEPT
Vistial

Jetermines proper
lead -p6int
approaching

.

.

,

C /.....2 .../....?

ADI- Pitch: nose high .
Bank:0 level

Tach- constant rpm
HSI- constant
T/S- str. 6; wings level
,./3' constant
VV - level
Alt- constant

,CDI- on course
G3I- molting toward center

Aural -Outer marker (Oi) code

1 4 ..z-e17://

L4-2

r
' 1 Cf

.

Activates
g ear
elevator,
throttle

b-g

&

°a I
0°
ti/3

1

,e0;

.

.
.

landing
'flaps, moves

adjusts

Control-Neutral pressure
Lotion-Normal ,G

.

,

.

V

(S)
1.

STARTS DESCZNT
Visual

t

,

.

i

.

,
.

.

:DI- ditch: decreasing
Bank: level

TaCh- ircreasing rpm
HSI- constant-
T/S- str. & wings level
A/S- constant
VV - descent rate

initiated
Alt- descent

CDI -' on course
G3I- on glide path

Aural-QL code
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Aircraft flying str. & level, following vectors at glide
slope intercept altitude, flaps as needed, landing gear

SITUATION' retracted, radios tuned, intercepting localizer from left.

TASK NO CO-41,ASK Fly ILS with raw nay. diiplay

TASK GOAL To fly aircraft to decision height (DH) DATE July. 1974 -

LOTE: A/S decrease in bark negligible & not perceptible <NP)

EL.
SEQ.

(s)
1.

2.

3.

1

(T) COI TIDUzZ DESCENT
1. Visual .

ADI- ?itch: constant
Bark: level

Tach- constant rpm
HSI- constant
T/S-- .str. & wings level
A/S- constant
VV - rate descent

established
Alt- descent

CUES MENTAL ACTION MOT5012 ACTION

STARTS DESCENT
Control -Gear' activation, in-

creased elevator
pressure, flap

&
throttle increase

1,otfon-Negative G onset,
vibration

Determines pitch
attitude movement
satisfactory

aintains constant
levator pressure

2.

CDI-.on course
G3I- or glide path
ADP- 'reversal

Light- on
tural.O code, voice

transmission)
Control- Constant elevator .

pressure
iLotion-NormaliG

t-

Determines pitch &
-power satisfactory,
trim required

102
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SITUATION

J

Aircraft flying str. & level, following vectors at glide
slope intercept altitude, flaps as needed, larding gear
retracted, radios tuned, interceptinE loc2lizer from left.

TASK NOPPi-2 TASK Fly ILS witt. raw nay. display

TASK GOAL To fly aircraft to decision height (DH) DATE .July. 1974

NOTE: A/S decrease in bank negligible & not perceptible (NP)

EL
SEQ.

(U)
14

2.

2.

CUES MENTAL ACTION MOTOR ACTION

ANTICIPATES DECISION LEIGHT
Visual
:* .0.7 Pitch: constant

Bank: level
Tach- constant rpm
HSI- constant
T/S- str. & level
A/S- constant
VV - -constant rate descent
tilt- descent

CDI- or. course
-G3I- on glide path

aural-Liddle la.rker
code

Control-Neutral pressure
I..otion-Normal G

Determines DH
approaching

r,aintains descei:t
control

ANTICIPATES iaS3ED nPPROitCH
Visual

:DI- Pitch: corstant
Bank: level

Tach- constant rpm
HSI- constant
VS- str. & wines level
n/S- constant
VV constant rate

descent
nit- DH

CDI- on course
G3I- on glide path
id.. Light - on

aural -MM code
Control-;!eutral pressure
Eotion-Horr)al G

4

Determines no visual
contact & missed
approach must be
executed
103



_ircr ft flying str. level,, following vectors at glide
slope intercept altitude., flaps as'ieeded, landing ge.r

SITUATION rPtr-cted, racios tured, interceLtity loclizer from left.

TASK N6. CO--2rASK Fly ILS kith r:2, ray. display

TASK GOAL To fly_ aircraft to decision heiLht (DH) DATE_Illy. 1974,

NOTE: ,i/S decrease in bark negligible & rot perceptible (NP)

EL.'
SEQ.

CUES MENTAL ACTION MOTOR ACTION

(VI
3.

;.1.1S3%1) APPIWACI:

roves elevator &
adjusts throttle,

(,)
1.

Fitch: ircre,sin,_;
rank; level
ireising rpm

1T;I- constant
T/S- str. G yiiiLs level
A/S- constant
VI - rate descent

decreasing
climb initiated.,1t-

or_course
G:I- fly dow/f

Aural-Ch-irge it ervir. sourc
Control-incrca0d throttle

C. elevator pressure
i,otion-2ositive G onset,

i,itching up

2.

3.

Determines pitch
attitude movement
satisfactory

!,:aintains constant
'elevator pressure

CONTIDU3S ?UCH INCEAS6
Visual

,i)1-":itch: increasing
Bank: level

Tach- increasing rpm
HSI- bonstart
,T/S- str. & wings level
./S-' constant
V7 climb rate increasing

1plimb
iural-Change in ervir. sound
,'onfiol-Gorstant elevator

pressure
,otion-Constant positiveG,

pitching up
104
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SITUATION
. 4

TASK NO.C1A-2TASK Ply _ILS with raw

1,

4rcraft flying str. to level, following vectors at glide
slope intercept altitude, flaps as needed, landing'gear
retracted, radios tuned, irtelAceptirg localizer from left,

TASK GOAL

NOT

;
nay. display

IA to decision height OM DATE July, 1974
crease in bank negligible & not #Orceptitle (n?)

_ ,

EL
SEO. CUES - MENTAL ACTION MOTOR ACTION

CO
2.

3.

COI;TI;;U:13.fITCH INCREASE

'

.

. -

...

.

Determines_climb
attitude approachin
a need for flap A:
gear retraction

, .

.

.

i

.
'

. .'
.

Loves elevator,
activates gear &
flaps

W

o

2.-

3.

.

.

.

STOPS ?ITC:: INCTtEASE,
Visual

-

.

.

. . .

.

.

.

.

1

vetermines Pitch
satisf.

44 trim required

,
.

".

,

. .

-.

-.2(n ./c,2
DI- Fitch: climb .

Bank: level :

Tcch- constant rpm,
iiSI- constant
T/S- sr, & wings level
Is-tS- incrersing

-VV -' climb rate increasing
.1t- climb

.ural-Change in anvir. sound

o

8

.djusts,trim:&'
relaxe6
pressure

.

vA
Czo 1 41:e

4.4-

44, HAle fcY
43,. 4__ __ __I

' .;,

e4/4 4;i:-.

'Aii

elevator

.

.

,,

7"5

. _

AP:2

.

Control-Decreased elevator
pressure,.gear,&
flap activation

Lotion-Normal G, pitch
stabilized,,
acceleration

'attitude
,'"

_

4

.

.

.
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SITUATION

a

O

Aircraft flying str. & level, follcming vectors at glide
slope intercept altitude, flaps as needed,.landinglgear
retracted, radios tuned, intercepting locdlizer from left.

TASK NO cPi-?TASK Fly ILS with raw nay. display

TASK1,10A1 To fly aircraft to decision height (DH) DATE JuaY, 1974

110TE: A/S decrease in bank negligible & not perceptible (NP)

EL.
SEQ.

CUES MENTAL ACTION MOTOR ACTION

(Z)
1.

2.

3.

ESTABLISHES STEADY STATE
Visual
ADI- Pitch: climb

Bank: level
Tech- constant rpm
HSI- constant
T/S- str. & wings level
A /S -. constant
VV - constant rate climb
Alt-. climb

Aural-Normal envir. sound
Control-Neutral pressure
Motion-Normal G

Determines missed
approach satisf.

' 106 4L

0 -

Aid

3 EA

Edintains clim4
control
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APPENDIX B

CLASSIFICATION OF INSTRUMENT
FLYING TASKS WITHIN THE TAXONOMY
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-CLASSIFICATION OF INSTRUMENT
FiYING TASKS WITHIN THE TAXONOMY

Surface task analyses were prepared for 16 instrument
flying tasks. These tasks included. 14 fundamental transi-
tions and 2 composite transitional tasks, the Vertical SD
and the instrument approach to landing. The tasks were
clas-sified and the resultant skill cards categorized within
the taxonomic matrix. The instrument tasks added 110
_additional skills to the'matr'ix for a total of 417 flying
'ekills,within the taxonomy system.

Instrument Task Operations - Classification of the
14 fundamental transitional instrument tasks yielded 74
skills while classification of the two composite transitions
identified 36 skills. Table B-1 compares the skill distri-
bution by rules for both the fundamental instrument tasks
and correspondingeontact flying tasks completed during an
earlier effort. Table a=2 compares the skill distribution
by rules for both th compOsite instrument' th.sks and
corresponding contact flying tasks also compIbted earlier.
These two comparison tables indicated that data trend's
established in classification of contact-flying tasks
changed to .some decree for the instrument tasks. There
was a trend toward a greater number of simple judgments
during the performance of fundamental and composite instru- 4
vent transitions. ,

A total of 27 sortdng slots were used to classify the
instrument tasks. Eight these slots were specific to
instrument flying and had n t been utilized in the categor-
ization of contact Skills new effector output combination
also was found which was liar to instrument tasks. The
new output combination was coordinated aileron and rudder
with coordinated elevator and throttle. This effector
combinatiop was found in the Vertical SD, but not in the
instrument approach.

Generally, however, the organization of skills as
defined by the number of skill cards in sorting slots,
was found to be similar to contact tasks. .Figure B-1
presents the distribution,of skills in matrix slots and
compares the newly incorporated instrument skills with
the contact skills.
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Table B-1. Compaiiison of Skills Identified in Contact.

and Instrument Fundamental Task.Data.

AXITITAL TRANSITIONAL INSTRUMENT

ammunwroff 60

=mum! Ala. an or
ArnTSID5 ATT. GUM

46 14

KIM- Recall WU- Recall '
Ca. Process Coe Process
Process Process

42 0 0 14

ec. I ter- Spec. I t sr-
UP atiTO Coe atle
Process Process Process Process
14 0 0 9

=PLC .1IIDCKEIT 14

ESTABLIS2 LSTAB. RATE OF
A7711913 ATT. MASHIE

0 ' 14

Ptalt1- Recall . Multi- Recall
Cue Process Co. Process
Process Process

0 0 1.4 0

Spas: I ter+ Spec. I ter-
Cue .ti,. Co. stirs
Process Process Process Process

0 0 0 0

romactorra TRASSITIOI/L TASKS /-1 tars 1-14 (Total of 70 Salts)

SIMPLE JUDGMENT 47

ESTABLISH =TAB. ROT OF
ATTITUDE, ATT. CHANGE

34 13

?Rag- Recall Multi- Recall
Co. Process Cue Process
Process . Process

33 I 13 0

Spec. I ter, ' Spec. Lter-
Cue .UT* Cu. .ti,.
Process Prodpea Process Arouse

0 0 0 9

.. COMPLEX JUDGES? 23

LATABLISH EZTAB. RATE OF
ATTITUDE 12'T. =NOE

9
14

Maki- Re ail Malty - Recall
Cu. p Cos ' Process
Process Procels

8 1 14 0

Spec. Icor- Spec. I ter- '
---ioProecess P "04. Process gr,:..

0 0 . 0 0

ti

1.;

Table B-2. Comparison of SkillilIden-hfied In'tbtact

and Instrument Composite Tagk Data

COMPOSITE TRANSITIONAL INSTRUMICIT USES Cpl -1 & cpi-Z (36 Skills)

mwunwparr 16
,---,

ESTABLISH
..

53723 RATE OF
ATTITUDE ATT. CHANGE

U 4

Multi -. Recall Multi- Recall
Co. Process' C Process
Procass Process

$ 2 .1 1

Spec. I ter- Spec. I tur -
Op ti... att..
Procss4 pro c . sa fr5ess Prue eta

2 0 , 0 0

COPIPLEZ TOD9IDIT 20

' ESTABLISH !STAB. RATE OF
ATTITUDE -in. MANGE

8 12

Matti- Rican Multi- Recall
CO. Process Co. Process
Process Process

8 0 12 0,
Spec. I ter- Spec. Its r-
Co sties Co sties
Process Process Process Provo**

0 0 0 0

COMPOSITE TWISIT10041. TA. & Cp-1 tars Cp-13 (Total of 139 Skills).

SIMPLE JUDGKIN? 86

WITABLISE =LB PATE OF
AITIT.SE ATT. CRAIG!

42 44

Multi- Recall Xolti- Re Call
Co. Process Co. Process
Process Process

27 11 25 14

Spec. 'ter- Spec. 'ter-
Coe stirs Cue stirs
Process Process Process Process

2 s. 2 4 1

COMPLEX JUDGEIXT 53

ESTABLISH ESTAB. RATE OF
ATTITUDE An. CHANGE

16 37

Multi- Recall Multi- Recall
Cue Proem Coo Arco ea's
FAI.11.0 Process

13 0 2 33 4

,Spec. iter- SPec 'ter-
Coe .tin cue SLITS
Process Process Process Process
_ 0 0 0 0
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HIIMBER OF
SORTING .

SLOTS
FILLED
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.NUKBER OF CARDS,IN SORTING SLOTS

--Instrument Tasks Contact Take

Figure B-1. Comparison of Skill Card Distribution

Between Contact and Instrument Tasks

General Trends - The completed classification matrix
found in Appendix D 'contains 180 sorting slots into which
skill cards may be processed. The completed matrix con-
sisted of 78 slots which contained one or more skill cards
or 43% of the total possible matrix spread. It was evident
that a majority of all skills rwere grouped within a manage-
-able number of sqrting slotp. This indicated a logical
simplicity within the data which could make an impact on
current training methodology. Figure B-2 presents the
relatiOnship between the number of sorting slots containing
one or more skill cards and the concentration of skill cards
within 78 slots.
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It should be noted that approximately 50% of all
flying skills are contained within 11 slots and 92% of
all flying skills categorized are contained in 49 sorting
slots. These densely populated sorting slots also contain
a major number of skill groups and single skills within
them.

1/4
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ANALYSIS OF'FUTURE UPT (FUPT) TRAINING OBJECTIVES.

The current UPT'syllabus and the future undergraduate
pilot training (FUPT) reports prepared by the Lockheed-
California Company and Northrop Corporation, Hawthorne,
California, were examined to compare and contrast current
and future flyilg training objectives for the 1975-90
time frame. The results of the FUPT studies pointed toward
substantially different training syllabus requirements for
the future undergraduate pilot training program.

Current and Future Objectives - The Northrop Appendix
(NOR 70r149) Was (4 particular ihterest during the exam-
inatior_of the FUPT reports. .This compilation of field
sutveyd gathered training data from the operational command's
Combat Crew Training Squadrons (CCTS),. The major) FUPT
objective identified by the majority of commands surveyed
was that Future training should be directed more specifically
to the needs and requirements -of each command. .

From the information containea.in/ilhe reports, the
basic objective of FUPT should be stated as the acquisition
of general piloting skills inthe context of representative
operational missions and equipment. The present philosophy

, tl*% UPT graduates must Ae capable of assignment to any
aircraft in the Air For inventory would require revision
in order to be more responsive to the- operationa command.
needs. This idea is; not new since this was also the
concludlon of the Rand Pilot Training and Pilot-Career;
Report 615 PR, December, 1970, that training should be more
closely relatedto the ultimate Operational mission. This
bisic recommendation would require major departures from
current USAF"practice with respect to training emphasis.
A high degree of intra-command cooperation would also be
necessary if such training innovations were to be implemented.-

%
FUPT Reou4ement Katrix , As the review of FUP1 training,

objectives continued, it became evident that there was more _

involved than the mere examination of the reports. A method
' was devised to integrate all data considered to be relevant '

to, future flying training objectives. Two separate areas
of:the flying training spectrum were identified. The first -

/...)* area consisted of the newly identified syllabus items and
the second consisted of the rble of a total system simulation_
concept applied to the FUPT program..

The identification of new syllabus items went beyond
the results of the 1975-90 studies. Additional training
items were added in specific areas since equipment already
developed or under development would have a definite impact

11 '7'
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The classification results could then be compared with
the skills already obtained from the current UPT syllabus.
This would provide an objective measure.of the adequacy of
the. current UPT syllabus in meeting the future. skill require-
mentS as identified by the major commands. A'pplication of
the taxonomic,claesikation system would permit the learn-.,
tng Specialist to qu itatively determine what skills, if
any, Ishould be added to the UPT syllabus. It should be
emphasized that it would flat be necessary to perform a '

comp).ete surface task,analysis on all future training
requirement tasks before the classification could be done.
Classification could be performed on any individual. task_.
sequence.In practice, however, all tasks in a major
activity puch as tactical formation or air-to-air or air-
to-ground'weapon delivery should be classified at once to '

preclude the identification of isolated behavioral elements.

,.,his technique of determining necessary skills from
a task analysis would provide the' training specialist with.
a tool which could be used to develop a training program
that would be specific with regard to teaching the skills
needed by the pilot trainee to become operationally ready.
A training program based on specific skill requirements
would also increase transfer of training and thus require
a shorter training period to bring the trainee to a
'specified level of operational proficiency. It should be
pointed out that the objective of this Opelof training
would be skill achievement rather than maneuver proficiency.
Evaluation criteria for satisfactory performance would need
to be developed So that the skills achieved by the student
could be more accurately determined and so relieve the
instructor of subjective judgment-s. 1.

Potential Use of Simulation for' UPT Requirements -
There are many areas where additional training or increased,
emphasis in the UPT program would be desired by the ,

operational commands. As has been shown in Figure C-1;
areas in Which one command would like to place more emphasis
are the same areas which other commands would like, to see
emphasis reduced or eliminated. While this problem is not
mew, it is clearly illustrated that as weapdn systems
become more sophisticated, airdrew -raining must become
more specialized to make effectiire use of.the new equipment
resources. ,

,Incluslton of all training areas desired by all
commands,womig be unfeasible because of cost and loss of
training effficiency.' Although this problem is beyond the
scope of this research effort, the present preliminary,
investigation suggests that the. introduction of opepation-,
ally oriented flying training .tasks would benefit loth the

/
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Student and.the operational command to which lic will
eVentually'be assigned. An exposure to such Plying tasks
as air-to-air radar`interception, air-o-ground weapon.
delivery, long range navigation, reconnaissance, strategic
target detiction and identification, if introduced early .:

enough in the'training program,,-could help, determine the
type of flying assignment for which the student was best.
suited. Anothei' pOentidl use ,of operational indoctri-
nation trainingooxild be a concentrated training phase,
geared, toward the specific gaining command. This could be
accomplished if the student's subsequent assignment was
ddentified early enough to permit such a phase prior to
gra aation. While such training concepts would be im-
'loos ible if-they'Were attempted as a part of the flying ,

trating program, they, would be feasible if provided
through simulation. The advances in simulation capability
and flexibility make the design and operation of multiple
function flight simulators possible. One concept could
use a modular cockpit design-which could be easily changed
for unique controls and displays. ,Flight dynamic charaot-
eristics could be programmable from a stored'bank of
vehicle models. Another concept could be the introduction .
of several dart tat:* simulator cockpits with one multi-
channel computer capable of supporting separate or simul-
taneous operation of.all part task trainers.

.

As restrictions to.flying increase because of'more
stringent air pace control 'dwindling fuel allocations,
and rising o erational costs; greater emphasis on simu-
lation for.both normal and specialized training is a
reletive certainty during the 75-90 time frame. Invest-
igation of -.new approaChes in simulation for FUPT is a
concept which the present studyendorses as a potential
course o'f action for addressing future training,
requirements.
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OlassifiCation Rules

1. Instructions for Cues Classification - Using Tables 1 and 2
enter the appropriate cones for cue classification in the blocks
on line 1 of the Response Card.

First Block Across - List each kind of cue identified in
the task sequence by its abbreviation. Do not list any
cues described as i;eutral or Normal in this block.

Second Block Across - Count the number of cues and write
the appropriate number and code in the block.

Third Block Across - Read the Cue entry in the task se-
quence again. Notice that there may pe more than one
entry under each major kind of cue. Count each entry
you find and write the ap.7ropriateOGITinr and code for
the total input in this block.

2. Instructiolo for !,ental Action Classification - Using Ta-
bles 1 and 2, enter the appropriate codes for i,:ental Action
classification in the blocks on line' 2 of the Response Card.

First Block Across - Note again the number of cues enter-
ed in block 2 of line 1. Now count the different control
movements, pressures, and discrete actions in the Motor
Action columfrof the task sequence of the Task Analysis.

*Enter L-1 fbr one cue with no control action.

*Enter L-2 for one or more cues with one or more non-
.coordinated control actions.

*Enter 1z2 for one or more cues with coordinated control
actions.

*Enter L-4 for two or more cues with coordinated and non-
coordinated control actions.

Second Block Across - Read the entry in the Mental Action
column of the task.sequence. Each behavioral e){try will
begin with one of the words listed below at the left:

MENTAL ACTION INFORMATION PROCESSING

Observes enter Specific Cue Processing...SC

Anticipates....enter Memory Recall Processing..RP

Determines enter....Multi-Cue Processing MC
,

Sustains enter Iterative Processing IP

Write the appropriate corresponding code indicated above
in this block.

12u
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BlockAcross - Read the entry in the Mental Action
column of the task sequence again. Determine if the ac-
tion is a Simple Judgment,SJ or a Complex Judgment-CJ..

*Simple Judgment SJ-- A decision for a motor action based
on 4-specific cue or the specific recall of facts and
procedures. (Example - The use of a specific reference .

such as an instrument value or ground position point at
which to perform an action.)

*Complex Judgment CJ - A decision for a motor action es-
timated from the interpretation of cues and the inter-
pretive recall of facts and procedures. (ExaMple - Es-
timating when an action such as the roll out on the final
turn should be performed.)

I. Instructions for L:otor Action Clabsification - Again using
Thbles 1 and 2, enter the appropriate codes for the motor ae-
tion classification in the blocks on line 3 of the Response
Card.

First Block Acros- Read the entry in the Ir.otor Action
column of this task sequence, then drop down and read the
cuss in the next sequence of the analysis. Determine if
the cues and action establishes a specific aircraft at-
titude or rate of attitude change. List either the EA
code for Establish AttitUde or the ER code for Establish
Rate of Attitude Change in this block according to the
following:

*Establish Attitude EA - The condition in which the motor
, action produces stable (non-moving) pitch and bank cues.

, (Example - The stabilized pitch and bank attitude in7dh
, established turn.)
,

*Establish Rate of Attitude'Change ER - The condition in
!which either a pitch or bank cue, or pitch and bank cues
are moving continuously. (Example - The continuous pitch
andank movements present when going into a turn.)

Second Block Across- Read the Eotor Action entry in the
task sequence and list All the control outputs by writing
the abbreviation, of the control effected such as AI for
Aileron or RU for Rudder in this block. Note also that
a group of control outputs are grouped under the abbre-
viation 00, Other Outputs.

121
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Third Across - Count the number of control
outputs listed, in the second block, then qualify
anj-rank thcm as follows:

1st Rank, One output

2nd Rank Two or more non-coordinated
Outputs

.

-,- 3rd Rank' Two coordinated outputs

4th Rank Three coordinated outputs
i

. .

5th Rank Coordinated and non-coordinated
outputs

Write the appropriate corresponding number and code
in this block..
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Sorting Slot Content List

Simple Judgment - EA/RP (Slot 1-20)

No.Not Basic Skill Groups Slot
o.

Basic Skill Groups

1. Cp-1(B)/ Ct-7(E) 11. None

2. Cp -8(I) 12. Cp-9(A), Cp-10(A), Cp-11(A)

3. None Cp-12(A)

4. None 13. None
\

5. Ct-1(H) 14. Cp-1(A)

6. CP-5(D) 15. None

7. Cp-11(E)/ Cp-12(E) 16. None

8. None 137. Cpi-2(A)

9. None 18. None

10. None 19. None

20. F-1(A) ______1..

Simple Judgment - P (Slots 21-40)

Slot
No

Basic Skill Groups
Slot
No.

Basic Skill Groups

21. Cp-1(C)/ Cpi-2(S) 24. None

22: F-7(C), F-10(C), F-14(C)/ 5. Cp-1(H)

F1-3(C), F1 -5(E), Fi-6(C) 26. Fi-2(C), Fi-5(C), Fi-7(C)

F1 -9(C), F1-10(C)/ Fr.14(D), Fi-12(C)/ CP-3(J), Cp-6(J)

CP-5(L), F-13(D), Ct-5(T)/ 27. F-2(D),F-3(D),F-4(D), F -5(D)

Cp-1(K), Ct-2(L)/ F-4(C),

t , .

F-6(D)4 F-7(D), F-8(D), .17-9(D),

Cp -2(V) F-10(D), F- il(D), F-12(D)/

23. pone _
Fi-1(D), Fi-2(D),. F1-3(D),

". Fi-6(D), Fi-7(F), F1-8(D),

Continued on the next page. F1-9(D), F1.-10(D),'
/

t
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Sorting Slot Content List

Slot
No. Basic Skill Groups

'

Slot
No. Basic Skill Groups

27. Fi-11(D), Fi-12(E), Fi-13(D) 30. Cp-2(P)/ Cp-11(C)/ Cp-12(E)

Fi-14(D)/ Fi-1(C), Fi-4(C), 31. None

F1-8(C), Fi-11(C), Cpi-12(D) 32. Cp -9(B), CP-9(C), Cp -9(D),

Cpi- 12(B), Cpi -2(L), Cpi-2(P)/ Cp-9(E), Cp-12(1), CP-9(F)

Pi-13(C), .F1-14(C)/ Cp-12(C) Cp=11(F);ICP-13(L), Ct-1(N)/

pt-6(4)/ F-1(D)/ F -13(C)

_

Fi-4(D)

28. Cpi-1(J) -33. 'Hone

29. None 34. None

35. Cp-1(L),

36.
. ,

Ct-3(A)
.

.-...

A7738 -39-40 None

Simple Judgment -ER/RP.(Slots 41-60)

lo
,Hot. Basic Skill GGroups Slot

No. Basic Skill Groups

41. Cp-6(B), Ct-11H), Ct-1(L), 51. Fi-5(A)

Ct-5f?)/ Cp -8(G), Ct -5(K)/ 52. None
,

,

Ct;-5(2) 53. F-5(A), F-6(A)/ FL-6(A)

42. Cp-1(F)/ Cp-1(H)/ Cp-1(J)/ 54. None

0p-8(D) 55. F-4(A)/Fi-4(A)/leP-4(11)/

43.', None Cp-13(A)

44. None 56. FL-2(A), FL-7(A), FL-12(A)/

45. CP-13(J)/ Ct-1(10/Ct-(K)
.

Cp -5(A)/ Cp -8(A)

46-47-48 None 0 57.

.

F-7(A), F:13(A), F-14(A),

49. Ct-2(B) Cp-6(A)/ F1-13(A), FS-14.(A)

50. .

.

Ct:-3(p)

. -
Continued on the next page.
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Sorting Slot Content List

58. F -2(A), F-A(1), F -9(A)),

-r-

59. None
.

F-10(A), F-12(A)/ Fi -3(A) 60. 1-8(A), F-11(A), CP-3(A),
_.,

Fi -9(A), F1 -10(A) CP-4(A)/ Pi -1(A), Fi -8(A)

Fi -11(A)

. .

Simpl.e Judgment - ER/MC Mots 61-80)

Ric)t

i

Basic Skill Groups
Sot Basic Skill Group.;

61. -Cp-5(D)/ Cp -3(B)

-4-

68. None

62. Cp-1(D),-CP-8(E), CP-8(F)/ 69. Cpi-i(A)/ Cpi-1(E)/ Op-13(a)

Cp-0E(I)/:Cp5(E)/ Cp -6(F)/

Cp-:7(1)/ Cp-8(E)/ Ct-7(E) 71. None .

63-64 None . 72. Ciod.-2(V)

65. Cp-1(I), Cp-2(G)/ Cp-7(E), '25-74 None- .

Cp-12(G)/ Cp-12(F)/ Ct-7(G) 75. Cp-10(B), Cp-11(6, Cp-12(E),

66. Ct -1(C), Ct-41/, Ct-5(C),. Cp-12(1))/ Cpi -2(B)

Ct-6(c)/ Cp-6(K), ct-7(C) 76-77-78 None

67. Cp-2(H), CP-5(K)./ Cp-10(D) 79-80 None

Cp-11(D) . '
,

.

Complex Judgment - EA/RP (Elota 81-100)

S ot Basic Skill Groups Shgt Basic Skill Groups

81. None 85-86'Hone

4

'82: Cp-2(T) 87. Cp-1C(E)

83-84 None 8d thru 100 None

127
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Sorting Slot Content List
. ,

Complex Judgment - EA/HC (Slots 101-120)

got %Basic Skill Groups No
Slots

Basic Skill Groups

101. Cp-5(G)/ Cp-5(4), Cp- '6(H)/ Cpi-2(E), Cpt-2(H)

102. F-2(C), F-3(C), 1-5(C), F-6(C) 107. F-8( , F- 11(C)/ Cp -6(L)/

F-9(C), F-12(C)/ Cp -2(U), Cp-13(C)/ Cpi -2(T)

Cpi -2(X)/ Cp -7(G), Cp/-1(C)/, 108. Ct-3(G)
.

_

Ct-1(B), Cpi-2(Y)/ Ct-4(B) 109. None

Ct -5(B), Ct-6(B), CP-13 (K) 110. Cp-200/ Cp-10(C)

A.03-104 None 111. None . -

105. F-1(C) . 112. Cpi -2(R)

106. Cp-5(C), Cp-6(C), Cp-6(D), 113-120 None

.

Complex Judgment - ER/RP (Slots 121-140)
.

SHolot Basic Skill Groups Slot
No.

. . .

Basic Skill Groups

121. ct-101, pt-5(H), ct-6(F)/ 12,5. ct-4(F), 3-5(H), Ct -5(0),

ct-4(K) Ct -6(I), ct-600/ Cp -8(C)

122. Ct-2(G), Ct-2(I), Ct-4(I) 126. Ct-1(D), Ct-6(D)PCp-7(D)

Ct-6(L) . 1

127-128 None

123. Ct-5(I), Ct -5(P) 129. Cp-13(F), Ct-3(E), Ct -3(F)Y

124. None Ct-2(E)

. _

Complex Judgment - ER/NC (Slots 141,160

SlNodts

.

Basic Skill Groups
Slote
No.

Basic Skill Groups

141.

r

F-1(B), F-14(B), Ct-1(G),
.

Ft-13(B), F1-14(G), Cpi-12(W)/

Ct-I(I)*, Ct-4(L), Ct-5(G) ' Cp-6(B), Cp-,6(G)

Ct-5(N), 0t-6(H), Ct-6(0)/
. .

Continued on' the next page.
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Sorting lot Content List

Slot
No.

/
Basic Skill Groups /

Slot
No. :"- Babic Skill Groups

142. F- B),F-3(B), F-5(B), P-6(B),
%

145. Cp-l(G), Cp-7(B), Cp-7(C)

F-7(B),F- 3(B), F-10(B), cp -8(B), ct -2(B), ct -4(H),

F-12(B), Ct -5(S)/ Ct -1(E), Ct-7(I)/ Cp-2(B), Cp -2(C),

Ct -5(E), Ct-5(L), Ct -6(E)/ Cp-2(E), Cp-2(F), CP-2(L),

Cp-2(J), Cp-2(S), Ct -4(J)/ Cp-2(0)/ Cp -2(K)

!I -3(B), Fi -6(E), Fi -9(E) . 146. Cp-3(D), 0p-3(10, cp -5(4),A,

Fi. -10(B)/ Cp-7(F), Ct -7(B)/ dp-6(I),,Ct -7(D)/ Fi -2(B),
.

Cp -1(E), Ct -7(B)/ Cpi-1(111/

,

F1 -5(B), FL-7(B), Fi -12(B)/

Cp-5(F)/ Cp-13(B)/ Ct -4(E)/ Cp-3(I), Ct -5(D)

Ct -6(J), Ct77(L) 4?217':
Cp -3(B}, Ci73(F)-, Cp -4(B)

143.
i___----

Opi -1(B), Cpi -1(F), Cpi -1(0) Cp-4(F)/F -11(B)/ Cp-5(I)

144. Ct -2(F), Ct -2(J), Ct -2(K), Ct -4(D)
.

Ct -4(0)/ Ct-1(J)' 148. Cp -13(E)/Ct -3(D)

151-152 None 149. pt -2(C)

153-155 None 150. Fi -1(B), Fi -4(B), Fi -8(B),

156. None Fi -11(B), Cpi -2(C), 0pii-2(G),

157. Cp -2(R) Cpi -2(J), Cpi -2(K), Cpi -2(N)

158-160 None
, Cpi -2(0)/ F -1(E), F-40)/

F-8(B), CP-3(C), CP-4(E),

Ct -2(D)/ Cp -2(N)
.

.

Simple Judgment - ER/SC (Slots 161-165)

Sig! Basic, Skill Group Shot vaBasic Skiii Group

161. Ct -1(A), ct.4(A), Ct -5(A) 162. Cp-2(A), Ct -2(A)

dt -6(A), ct -7(A) 41 Continued on the next page.
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Sorting Slot Content List

Slot
Basic Skill Group SNo.lo

Slot
Basic Skill Group

163. Fi-2(D), Fi -5(D), 11-7(D), 164. cp-3(E), Cp -13(I)

Fi-12(D)/ CP-4(C), CP-4(D) 165. Ct-5(J), Ct-5(Q)

cP-4(G)/ Cpi -1(D)/ Cpi-1(I)/

z .

Ct-4(H)

Simple Judgment ER/1P(Slots 166-187)

166. Cp-2(D) 1167.

-0 ,
Ct-7(J)

Simple Judgment EA/IP(Slots 168 -169)

168. Cp-13(D) 169. Cp-13(H)

..

170. None .....----

H.171I Ct-7(H)

Complex Judgment.F.A/SC(Slots 171-175)

1
I-7172-175 None

176. Cp-2(Q)

Complex Judgment EA/IF(Slats 176-180)

177 -180 None

IL

-.
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TASK NUMBERING LIST

Fundamental Transitions

F-1 St & L >T F-8 C >T

F-2 St & L >C F-9 C J D

F-3 St & LI >D F-10 D >St & L

F-4 T >St & L F-11 D T

F-5 T > C' F-12 D j C
t St & L/_____> Low

F-6 T >D .40.- F:13 Cruise Cruise
St & L/

F-7 C '> St & L. F-14 Low Cruise - Cruise

4r" Fundamental Instrument Transitions

Fi-1 St & L >T

Fi-2 St & L >C

Fi-3 St & L > D

Fi-4 T > St & L

Fi-5 T > C

Fi-6 T > D

Fi-7 C >St & L

St & t - .Straight & Level

C - Climb

D - Descend'
4.0
4 .

T - Turn

131

Fi 8 C T.

Fi -9 C >D

Fi-10 D >St & L

Fi-11 D > T

Fi-12 D >C
St & Low

Fi-13 Cruise Cruise
St & L/

Fi-14 Low Cruise -7 Cruise

4



4

TASK NUMBERING LIST,

Composite Transitions

Cp-1 Takeoff & Climbout s

Cp-2 360° Circling Approach & Landing

Cp-3 Chandelle

Cp-4 Lazy-8

Cp-5 Stall - Approach to Landing

Cp-6 Stall - Depatture or Takeoff

Cp-7 Stall - Accelerlted/High Speed

Cp-8 Spin Recovery

Cp-9 Formation - Straight & Level

Cp-10 Formation - Turn away from Wingman

Cp-11 Formation - Turn into i'ingman

Cp-12. Formation - Cross Under

Cp-13 Formation Rejoin

Composite Instrument Transitions

Cpi-1 Vertical SD

Cpi-2 Instrument Approach

oe

Continuous Transitions

Ct-1 Loop Ct-4 Clover Leaf

Ct-2 Barrel Roll Ct-5 Cuban

Ct-3 Aileron Roll Ct-6 Immelmann

Ct-7 Vertical Recovery



Y.

;
ce-

Aircraft at initial approach speed, level and
SITUATION mr,intaininG around track 'over centerline

TASK NO. Cp -2 TASK
360° overhead landing

TASK GOAL T.P.nel aircraft DATEOct., 1973

2.

3.

CUES ; MENTAL ACTION MOTOR ACTION

BEGINS PITCH OUT ,
Visual-Pitch att: cruise

Bank-att: level
Outside ref,approach-
ing pitch out point

Aural-Normal envir. sound
Control - Neutral pressure
Motion-Normal G

Observu pitch out
point .*4-4,

C,0-1.2M /63

i/ /""e 7:13

2 I Z. -If se S:17-41

I A /

3 EZ70/' 'e-il

Coordinates aileron
& rudder, moves" -
elevator, adjusts
throttle

Matrix SortingSlot Number

Skill Within the Task

360° Overhead Ianding Task
(Use this coaed data to find
skill group in sorting Blot
content listing)

Claseified Cues Data ."

-'"/6-611)-e0) 3

) V /-e

) I ',.e'

A"Classified-Mehtal Action Da'ta
Classified Motor Action Data

Surface Analysis Relationship

133
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SKILL DIFFICULTY INDEX
.4.

Diff. piff.
Task Skill Index Task Skill Index.

F-1 (A) 20 F-2 (A) 17
F-1 (B) . 32 F-2 (B) 26
F-1 (C) 34 F-2 (C) 25
F-1 (D) 22 F-2 (D.) 21
Mean of 27.00 Mean of 22.25

Cp-11 (A) , 19
B 26
C 32
b , 26

F 1

E

. .

p.

F-6 (A) 19 P-8 (A) 22
F-6 (B) 26 F-8 B-, 30
F-6 (C) .25 F-8 C, 25
F-6 (D) 20 F-8 D , 21
Mean of 22.50 Mean of 24.50

.-----Cp-1 (A) * 22 Cp-2 (A) 22
B 22 B p 35

22 C 36
D 26 D -,21
E 28 E 32
F 23 F 34
G 33 G 34
H .24 H 24
I 32 I 27
J 27 . J 27
K 26 K 34
L 25 L 36

Meari of 25.83 M 30
ti

0 /
Cp-7 (A) 22 P 28

B 35 Q 19
C 35 R 19
D 23 S 27
E 32 T 23
F 30 g ,28
G 28 V 25

Mean of 29.29 Mean of 28.32

Meah of 24.67

.

(
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SKILL DIFFICULTY INDEX

Task Skill
Diff.
Index

t

Task $kill
Diff.
Index

Ct-1, (A) 17 Ct-3 (A) 14
B 27 B , 21
C 20 C 26
D 21 % D 27
E 25 E 28
F 22 F 28
G 24 G 26
H 22

, Mean of 24.29
I 24
J 3'0

I K
L

31
-22

Ct-,6 (A)
' B.

17
27

M.. 25
, C '20

N 28 ,D 21
Mean of 24.14 1,,E

'F
25
22

__ G 24
H 23
I 30
J 27
K 22
L 28

25

136
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APPENDIX F

EXAMPLE THREE DATA
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Effector

EFFECTOR OUTPUT COMBINATIONS FOR
CONTACT FIXING TASKS BY FREQUENCY

Effector
Combination Number Combination Number

. 1. El 49 13. Ai 6
El

;ill

2. Ru 40 14. Ai 5
4

RU

3 . Th 33 15. Ru 1
El 00

4. !r 25 Ell
Th 16. Thf 1 .

Ai
5. AitRu 25 , Ru .0

El,Th
00

. Ai 17. M 1
6. 22 VE

ET
(---18. Th 1

7.
Thl

13

\) Ai
19. NU 1

UU
8. Ru

ET
13 ET

20. Ai 1
Ail TU.

9. RuJ .10 I
1

(
ET . A i

\-...... IT Ru

2 3"
21. El

\
1

----1----10. El UU
NU

---:.___//
El

11. El 7 22. M 1

M. M
00

1

Al
Ru El

12. El Ru
Th 23. El 1

Ea - Elevator
Ai - Aileron
Ru - Rudder

- Non-coordinated

P4

Th - Throttle
Tr - Trim
00 - Other Outputs

138 - Coordinated



DATA ACQUISITION AND ANALYSIS

I - Task Distribution of El Effector Outputs

(Ranked by the number of skills in a skill group)

Slot Number Tasks and Skills

X141. F-13(B), F-14(B ), Cp-6(B)
Ct-1(G), Ct-4(L), Ct-5(G)
Ct-6(G), Ct-6(H) 8

cp-3(,D), Cp -3(H), Cp-3(I)
Cp-5(B), Cp-6(I), Ct-,5(D)
Ct-7(D) 7

66. Cp-6(K), Ct-1(C), Ct-4(C)
Ct-5(C), Ct-6(C), Ct-7(C) 6

106. Cp-5(C),.Cp-6(C), Cp-6(D)
Cp-6(H) 4

41. Cp -6(E), Ct-1(H), Ct-1(L)
Ct-5(F) 4

121. Ct-1(F), Ct-4(K), Ct-5(M)
Ct-6(F) 3

101. Cp-5(G), Cp-5(J) 2

126. Ct-1(D), Ct-6(D) 2

61. Cp-5(H), Ct-3(B) 2

26. PP-3(J), Cp-6(J) 2

.

56. Cp-5(A), Cp-8(A) 2

166. Cp-2(D) 1

6. Cp-5(D) 1

126. Cp-7(D) 1

168. Cp-13(D) 1

41. 'Ct-5(R) 1

1. ,Ct-7(E) 1

*:--- 167. Ct-7(J) 1

Total 'Skills 49
139 la.i

Number",
of Skills



II -Task/Skill Summary

(Breakdown shows number of elevator effectors
contained in specific tasks)

2-Fundamental Transitional Tasks

F-13(A) - 1 of 5 skills has El effector output
F-14(A) - 1 of 5 skills has El effector output

5- Composite Transitional Tasks

Cp-3(D) Cp-3(I)
4'of 11 skills have El effector outputsCp-3(H) Cp-3(J)

4-500 Cp-5(G) ..-

Cp-544 ,Cp-5(H) 7 of 13 skills have El effector outputs
Cp-5(C) Gip -5(J)

Cp-5(D)

Cp-6(B) Cp-6(I)
Cp -6(C) Cp-6(H)
Cp-6(D) Cp-6(J)
Cp-6(E) Cp-6(K)

Cp-7(D) - 1 of 8 skills has El effector output
Cp-8(A) - 1 of 10 skills has El effector output,

8 of 13 skills have El effector outputs

6-Continuous Transitional Tasks

Ct-1(d) Ct-1(G)
Ct-1(D) Ct-1(H) 6 of 15 6kills'have El effector outputs
Ct-1(F) Ct-1(L) .

Ct-3(B) - 1 of S skills has El effector output-

dt-4(C) Ct-4(L) 3 of 13 skills have El effector outputi
dt-4(K)

Ct-5(C) Ct-5(J) ,.

Ct-5(F) Ct-5(M) 6 of 21 skills have El effector outputs
Ct-5(G) Ct-5(R) ,., .

. ,

of -6(C) Ct-6(G) . , ,

Ct-6(D) Ct-6(H) 5 of 15 skills.have El effector outputs -

Ct-6(F)*

Ct-7(C) Ct,7(E) 3 offl5 skills have El effector outputs.
"Ct-7(D)

c.,

,

140

.



III - Behavioral Categories-in' Skill Groups.
. involving hi outputs

(Ranked by the number of skills in a skill group)

Slot 141. 8 E Slot 146. - 7

VA VC
CM 4-C' T-8 ,m 3-C )T-7 .

. 1-:2 MC QJ L-2 MC . , CJ

'ER . El R.-1' ER 'El. R-1

Slot 66., 6

-11----.Slot

, 106.._
VC / T-6 VC
M 37C or T-'7. M 3-c . T-7

. L-2 MC SJ L-2 MC CJ

ER El . R-1 EA El R-1

Slot 41. 3' ; Slot 11. '. 3

,I' VC

,..,_;_

VA
AM 43-C , T-7 CM 4-C : T-8

L-2 RP . SJ ,L-2 RP CJ

ER El R-1 'ER El R-1

Slot 101. 2 Slot 126. 2

VA VC
CM 4-9' T-9 -3-a T-7

L-2 MC CJ L-2 RP CJ

.EA El : ER E 1 R71

141 1

4



IIi - Behavioral CateCategories Grouts
invo ving pu s

s

Eked by the number of skills in a skill group)

Slot 6r. 2 S lot 26. 2

VA VC
CM 4-C T-7 M 3-C T-6

. _.

L-2 MC SJ L-2 MC : SJ

ER El R-1 EA El R-1

Slot 56. 2 S lot 6. 1
,

VC
V 1-C T-2 M 3-C T -7

, -1,-:1 RP SJ , L-2 'RP SJ

ER ! El RT.1 % EA m R-1

Slot, . 1 ..' Slot 126. 1

VA VC
CM 4-C. T-8

. T-9

L-2 RP SJ L-2 RP CJ

EA El R -1 ER El R-1

Slot 41. 1

VA
CM 4-C T-9

L-2 RP SJ .

ER El R-1

142



IV'- Relationships of Skills & Skill Groups
involving El effector outputs'

Task Skill Skill, vs Aircraft Attitude

Slot 161. (8 pkil/s)
St & L Cruise
to Low Cruise

/

Departure Stall Cp-6(B)
-Clover Leaf Ct-4(L)
Cuban 8 Ct-5(G)

'Immelmann Ct-6(H)

Skill involves decreasing
F-13(B) pitch by decreasing

elevator pressure.

Low Cruise to
High Cruise
Loop
Immelmann

All skills involve increas-
ing pitch at a satisfactory
rate by maintaining constant
elevator preseuPe.

F-14(B) All skills involve
Ct-1(G) increasing pitch rate by

' Ct-6(G) increasing elevator pressure.

SKILL GROUP FUNCTION: Complex judgment involving
attitude change (up or down) without incre*mtal control
of airspeed, but with a concept of airspeed envelope.

slot 146. (7 skills)
Chandelle

Cuban 8

Cp-3(D)
Cp-3(H)
Cp-3(I)
Ct-5(D)

Vert. Recovy Ct-7(D)
Departure Stall Cp-6(G)

Skills involve increasing
or decreasingat a satis-
factory rate by increasing
or decreasing 'elevator pres-
sure (small amounts of
movement).

Skills involve increasing
or decree:sing pitch at a
satisfactory rate by main-
taining constant elevator
pressure.

.

Landing Stall Cp-5(B) Skill involves gross ele-
vator'movementfor satis-
factory pitch rate control
due to minmum airspeed.

SKILL GROUP FUNCTION: Complex judgment-involving:
attitude change (up or down) without tncremental control

.
of airspeed, but with a firm concept of airspeed.envel4e.
The motor actions range from none (maintaining preSsure)

to increase or relax (decrease) .to move.(gross)kelevator

control.
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IV - Relationships of Skills & Skill Groups
involving El effector outputs

Task Skill

Slot 106. (4 skills) 0
Landing Stall Cp-5(C)
Departure Stall Cp-6(D)

Departure Stall Cp-6(C)
Cp-6(H)

Skill vs Aircraft.Attiiude

Skill involves pitch estab-
lishment at low airspeed
with gross elevatormovemente

Skill involves pitch ,e0ab-
lishment at low airspeed
with decrease of elevator
pressure.

SKILL GROUP FUNCTION: Complex judgment involving
attitude establishment (up or down) with a firm concept
of airspeed envelope until minimum airspeed is reached.

F)

p.

Slot 66. (6 skills)
Departure Stall
Loop
Clover Leaf
Cubant8
Immelmann
Vert. Recovy

Cp-6(K)
Ct-1(C)
Ct-4(C)
Ct-5(C)
dt-6(C)
Ct-7(C)

All skills involve increas-
ing pitch at a satisfactory
rate through gross elevator
movement due to need for
large attitude change.

SKILL GROUP FUNCTION: Simple judgmentl.nvolving large
rotational attitude change near the beginning or
end of maneuver.

4,

Slot 41. (4 skills)
Departure Stall Cp-6(E) Skill involves gross ele-

vator movement for satin -.
factory pitch rate control
due to minimum airspeed.

Loop zt-1(H) Skill involves increasing
Ct-1(0 pitch at a satisfactory
Ct-5(F) rate by maintaining constant

elevator pressure.

ILL GROUP FUNCTION: Simple judgment involving four
b is motor actions - maintain, increase or decrease
pressure or move elevator.

Cuban 8
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'IV - Relationships of Skills & Skill Groups
involving El effector outputs

Task

Slot 121. (4 skills)
Loop
Clover Leaf
Cuban 8

Immelmann

Skill Skill vs Aircraft-Attitude

Ct-1(F) Increase or decrease
Ct -k(K) pressure involving pitch
Ct-6(F) at a satisfactory rate.

Ct-5(M) Maintains elevator pressure.

SKILL GROUP FUNCTION: Complex judgment using three
basic motor actions involving pressure.

b'e.1 e-N
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DATA ACQUISTAON AND ANALYSIS.

Th
,1 - Task Distribution of E1 .Effector Outputs

(Ranked by the number of skills in a: skill group)

Slot Number , Tasks and Skills.

142. F-2(13), F-3(B), F-5( ),
F -6(B), F-7(B), F-9(B
T-10(B), F,1g(B), et-5

102. F - '2(C), F-3(C), F-5(C)-
FL6(C), T-9(c), F.-12(d

57. F-7(A), F-13(A), F-14(A),
Cp-6(A)

142. Cp-2(J), OR-2(S), Ct-4(J) 3

22. F-7(C), F-10(C), F-14(C) 3

62. Cp-5(E), Op-6(F) 2

27. X-13(C) .1

157: Cp-2(R) 1

147. Ct-4(D) 1

82. Cp-=2(T) 1

176. .Cp-2(Q)

107. Cp-6(L) a .11
-----'1~

Number
of Skills

."1
6

4

'Total Skills 33,

$.
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S

II - Task/Skill Summary
Th

(Breakdowri shows numke; of n effector'
,outputs contained in specific tasks.1

,9-Fundamental Transitional Tasks

Th
F-2(B) F-2(C) 2 of 5 skills have yi effector outputs

F-3(B) F-3(C) tt

F -5(B) F-5(C)

F-6(B) F4(C)

a

a

*

F-7(A) F-7(C) 3 of '5 skills have E effector.outputs

Th
F-9(B) F-9(C) 2 of 5 skills have yr effe6tor outputs

F-10(B) F-10(C)

F-13(A) F-13(B) "

'F-14(A) F-14(C) 6

',-Composite Transitional Tasks

Cp -2(J) Gp-2(S) Th
Cp-2(Q) Cp-2(T) 5 of 23 skills have effector outputs
Cp-2(R)

Cp75(E)

Cp-6(A) Cp-6(L) Th
Cp-6(F) ,

3 of 13 skills have effector outputs

1 of 13 skills has effector output .

2-Continuous Transitional Tasks

Th tb

Ct-4(D). Ct-4(J) 2 of 8 skills have effector output's31
.

Ct-5(S) I of 13 skills. has effector, output
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III - Blhavioral Categories in Skill Groups

inyelving outputs

(Ranked by the number of skills in a skill group.)

Slot 142. 9 Slot 102. 5
L,

VA VA
CM 4-C T-8 CM 4-C

Tc-243

L-2 MC CJ L-2 MC CJ
Th Th

ER .E1 R-2 EA El, R-2

Slot 142. 3 'Slot 57. 3

VA
CM 4-C T1-10 V 1-C T-2

L-2 MC CJ (-2 RP SJ
Th Th

ER ET R-2 ER n R-2

".0 Slot 22. 3
Slot 82. 2

,,,

VA VC
CM 4-C T-p AM 4-C T-8

L-2 MC
i'J

L-2 RP CJ
Th Th,,

EA El
17-'2,

EA ft R-2

t
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III - Behavioral Categories in Skill Groups

ThETinvolving outputs

(Ranked by the number of skills in a skill group.)

Slot 62. Slot 147. 1

VA VC
CM 4-C T-6 - M 3-C T-7

L-2 MCR SJ L-2 MC
Th

CJ

..-ER R-2 ER ET R-2
.

Slot 157. 1 Slot 17. 1

V 1-C T-4 V 1 -C T-2

L-2 MC CJ L-2 RP SJ
Th Th

'ER ET R-2 EA El R-2

V-

Slot 27.
%.

1

VC

Slot 107. 1

T-7
CM 3-C T-6 M 3-C or-T-6

L-2 MC SJ L-2 MC CJ
Th Th

\L-e--,..EA ET R-2 EA n R-2
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IV - Relationships of Skills & Skill Groups
Th

involving El outputs

Task

Slot 124. (9 skills)
St & L to C
T to C
D to St &g,
D to C
Cuban 8

St '& L to D
T to D
C to St & L
C to D

Skill Skill vs Aircraft Attitude

F-2(B)
*F-5(B)
F-10(B)
F-12(B)
Ct-5(S?'

F-3(B)
*F-6(B)
F-7(B)
F-9(B.)

All skills are involved
with increasing pitch &
sequential power adjustment.

All skills are involved
with decreasing pitch
& sequential power
adjustment.

SKILL GROUP FUNCTION: Complex judgment to approach
a desired aircraft attitude by maintaining elevator
pressure while holding required airspeed with power
to accomplish a smooth rate of attitude change.
'The fundamental transitions are reversal skills of
each other. *Th

v.-IT-skills involved in increasing or
decreasing pitth attitude and_power in a turn.

Slot 102. (6 skills)
'St & L to C
T to C
D to C

St & L to D
T to D
C to D

F-2(C)
*F_5(C)
F-12(C)

F-3(C)
*F-6(C)
F-9(C)

All skills are involved
with the stabilization of
climb, pitch & the com-
pletion of power adjustment.

All skills are involved
with the ,,stabilization of
descent, pitch & the
completion of power
adjustment.

SKILL GROUP FUNCTION: Complex judgment to establish
a desired attitude while holding a required airspeed.
All fundamental skills are reversal skills of each
other. *Th -

El skills involved in the establishment of
increased or decreased pitch attitude and power in
a turn.
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IV - Relationships of Skills & Skill Groups
Th

involving ET Outputs

Task

Slot 142. (3 skills)
Landing Op-2(J) All skills are involved
Landing Cp-2 S) with increasing pitch &
Clover Leaf -4(J) sequential power adjustment.

SKILL GROUP FU CTION: Complex judgmeht to approach
a desired attit de by maintaining elevator pressure
while holding to a required airspeed with power to
accomplish a smooth rate of attitude ohange.r

(3 skills)
Slot 22. C to St & L F-7(C) All skills are involved

D to St & L' F-10(C) with stabilization of
Low Cruise pitch increase and the

to Cruise *F-14(C) completion of power
adjustment..

SKILL GROUP FUNCTION: Simple judgment to establish
the desired attitude while holding or *increasing
to a Fequired airspeed.

Skill Skill vs Aircraft Attitude

Slot 57.. (3 skills)
C to St & L F-7(A) All skills begin a task
Low Cruise to involving pitch change &

ST & L Cruise F-13(A) sequential power adjustment.
St & L Cruise to

Low Cruise F-14(A)

SKILL GROUP FUNCTION: Simple judgment to begin
approaching a desired attitude with varying amounts
of elevator pressure, while holding to a required
airspeed.

A

Slot 62. (2 skills)
Stall (Landing) Cp-5(E)
Stall (Departure)

Cp-6(F)

All skills involve pitch
attitude stall identificatioh.

SKILL GROUP FUNCTION: Simple judgment to approach
a desired attitude by elevator movement and adjust-
ment of power to regain flying airspeed.

,

151'



STANDARD TASK St-1

The following is a breakdown of the number and quantity
of effector output combinations utilized in skills for the
newly developed task.

Th 12*
El

Tr
Er 9*

'Thl
- 2*

El

Et" 2*

25* Total

AilRu

Ail
Rui - 4

E1, Th

Ai
Ru '

trir

All

121111

Th

Twelve additional skills were required to maintain
five steady-state conditions within the task. These skills
were not considered in the skill emphasis because of the
uncertainty of their description.

TASK FUNOTIO : The task was developed to exercise
skills associated ith the starred effector output combi-
nations shown in the breakdown. Sixty-eight per cent of
the skills in St-1 relate directly to those combinations.
The task was considered successful in that the number of
skills rAleting to each output combination was consistent
with the overall frequency of skills contained ill the
surface task analyses.

Twenty-two per cent of the skills in other effector
output coiVkations were required for climbing and turning
segments f he task in order to maintain flying continuity.
The total of all effector outputs ut'ilized in the task
constitute nine of the ten most frequently use4 effector
related skills found in flying training.
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SITUATION Aircraft straight and level at cruise speed and poTer

Th Tr Th
TASK NO. St-lTASK Standard task for El, 7T, ET. Ell effector outputs

TASK GOAL To develop prescribed skills DATE July, 1974

EL.

SEO.
CUES MENTAL ACTION , MOTOR ACTION

(A)
1.

2.

3.

APPROACHES IP . ,

Visual-Pitch att: cruise
Bank att: level
Outside ref:
IP, section line

Aural-Normal envir. sound

, ,4

Observes position
to start maneuver

,s-/M) ,/,<-

s

2

Coordinates

pe r5
.

4-5 se, gy-

72v2'
t.--2 04.5 ,,0-3.

,

elevator
adjusts throttle

Control-Neutral pressure
Motion- Normal G

)'

(B)
1.

2.

3.

STARTS PITCH DECREASE
Visual-Pitch att:decreasing

.-

,

Determines satin-
factory pitch atti-
tude movement ,

,Si-/(0.)

,

2

3

Maintains
elevator
continues
adjustment

vx
4t.d

, 7=4"

_

'-'2

pie c,T,

. 4 -

4-.- .e477/ ,...--,.,

-

constant
pressure &
throttle

Bank att: level
Instr.- cross -check

Aural-Change in envir. sound
Control-Increased pack ,

pressure & throttle
reduction

Motion-Negative G onset,
pitching down

'

(C)
1.

CONTINUES PITCH DECREASE
Visual-Pitch att:decreasing =

,
.

st-/(.49 /02 )6

I

2

3

Q-1...f ice 7t
-.2 Aid : Cf

.z..84 Aetz

'

Bank att: level
Instr. cross-check

Aural-Chge. in envir. soup
ControkConstant stick pres

throttle reduction
:,.ction-Constant negative G,

pitching down
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SITUATION Aircraft straight and levelat oruiee speed and power--

TASK NO St -1TASK Standard task

TASK GOAL To develop prescribed skills DATE July. 1974

E L

SEO.
,CUES MENTAL ACTION MOTOR ACTION

(C)
2.

3.

CONTINUES PITCH DECITEASE

.

, , .

Determines descent
attitude approach-
ing to effect low
rate,of descent

.

'

Relaxes elevator
pressure& stops
throttle adjustment

(D)
1.

'2.

,

STOPS PITCH DECREASE
Visual-Pitch att: descent _

.

. /
..

. \....4

.

_ .

,'

Determines trim
required

..-

sevav

'GA./
Y I

15-C 7:7Bank att: level
Outside reference
Instr. °rose-check

Aural-Normal envir. sound
/

I

Adjusts
relaxes'elevator.
pressure

L-.2 ,tee

Control-Decrgased stick pres.
7-...g.

E4 z..

.

.

trim

oe.--7

.

.

&

Motion-bscreasing negative C,
pitch stabilized

.

(:E)

1.

2.

3.

ESTABLISHES STEADY-STATE
Visual-Pitch att; descent

-

.

'

Determines steady-
state rate of
descent established

.

/Ce)%

lini '_,Bank att: level
Instr. cross-check

Aural-Normal envir. sound s L -/ lAt gj-
Control-Neutral stick pres.
'Motion-Nembal G

Maintain?
control

Ex
,- -
3Mta 0=7:z

.

descent

.
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SITUATION
Air raft straight 'and level at cruise speed-and power

TASK NO St-3,'TASK
Standard task

TASK GOAL /io develop prescribed 'skills DATE July, 1974

EL.
SEO,

(F)
1.

,2.

3.

CUES MENTAL ACTION

MAINTApS.STEADY-STATE 1000( RATE -OF-DECENT
Visual-Pitch-att: descent - '

Bank att:' level
Outside reference
Instr. eross -check

Aural-Normal envir. sound .
Control-Neutral stic res.
Motion-Normal G

MOTOR ACTION

0

Sustains position
relative to sectio
line

(G)
1.

2.

3.

CONTINUES' STEADY-STATE l000l
Visual-Pitch att: descent .

Bank att: level
Outside reference

Aural-Normal envir. sound
Control-Heutral stick pres.
Mot on- Normal G

'"

RATE-OF-DESCENT

Anticipates transi-
tion to 1000'/min:
climb to 17,0001

Maintains descem,
contrbl

intains descent
ontrol

2.

'STARTS TRANSITION TO CLIMB
Visual-Pitch att: descent

Bank att: level
Outside'reference
Instr. cross-check

Aural-Normalepvir. sound
rOBTFol-Neutral stick pres.
MITE:Normal G

AnticApates transi-
tion altitude,
16,000' approaching

155
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SITUATION Aircraft straight and level at cruise speed

TASK NO St-1 TASK Standard task

and rower

TASK GOAL To 'develop prescribed skills DATE July. 1974

EL.
SEQ

CUES MENTAL ACTION MOTOR ACTION

.(I)
1.

2.

3.

BEGINS CLIMB
Visual-Pitch att:increasing

Bank aft: level
Outside reference
Instr. cross-check

Aural-Chge. in envir. sound
Control-Increased stick pres

& throttle advance
Motion-Positive G onset,

pitching up

Anticipates transi-
tion to constant'
speed climb

-/ CC) -42
VA

C 4r-e 77"

4;2 ,eP SJ

6.2 .7.77 ,42

Maintains constant
elevator pressure &
adjusts throttle

STARTS PITCH INCREASE
Visual-Pitch att:increasing

Bank att: level
Instr. cross-check

Aural-Chge. in envir. sound
Control-Increased stick pres

& throttle advance
Motion-Positive G onset,

pitching up/

2. Determines satisf.
Pitch attitude .
movement

/(-741. "--0..z fi

VA
me -5ie

2

3

. . _
z5c. : 4oz

Maintains constant
elevator pressurq
& continues thiottie
adjustment

(K)
1.

CONSINUES PITCH INCREASE
Visual-Pitch att:increasing

Bank att: leyel
Instr. cross-check

Aural -Chge. in envir. sound
Control- Constant stick pres.

& thiSttle advance
Motion -Constant positive G,

pitching up 156

6k-,1

VA
M

2 Mn

3 6%. 'A.4.
rN
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SITUATION
Aircraft straight and level at cruise speed and pbwer

A
TASK NO. St-1 TASK, Standard task

TASK GOAL To develop prescribed skills DATE July, 1974

EL
SEO.

CUES MENTAL ACTION MOTOR ACTION

(K)
2.

3

CONTINUES PITCH INCREASE

.

Determines climb
attitude approach -`
ing & on section.
line
(.

,

Relaxes elevator &
stops throttle
adjustment

(L)
1.

2.

.,3.

STOPS PITCH INCREASE
Visual-Pitch att: climb

.

Determines need
for trim

E'7.-/(4) -77/6

1

2

3

Adjusts
relaxes
pressure

v ! '

es,4 ,
5'el r:6

4-.2 1/-fe 1 szr
I '

EA 1-7-- I 02-.2
fAL. .

trim &
elevator

Bank att: level
Instr. cross-check

Aural-Normal envir. sound
Control- Constant stick pres.
Motion-Decreasing positive G,

pitch stabilized

.

.

(M)
1.

2.

3.

ESTABLIS:c

.

.STEADY-STATE
Visual -Pit ` att: climb

.

,

Determines climb,
established

.

-.. /04.)

V /-d 7?.2.
.Bank att: level

Aural-Normal envir. sound
[..-/ Afe srControl-Neutral stick pres.

Motion-Normal G

Zaintains
control

.

climb

(N)
1.

4

MAINTAINS STEADY-STATE CLIME
Visual-Pitch att: climb

1000' /MINUTE
. .

.

& f.:1 4

Bank att: level
Outside reference
Instr. cross-check

Aural-Normal envir. sound
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SITUATION Aircraft strai ht and level

TASK NO.St-1TASK Standard task

TASK GOAL To develop prescribed skills DATE July, 1974

EL.
SEO.

CUES MENTAL ACTION MOTOR ACTION

(N) MAINTAINS STEADY-STATE CLIMB 1000qMINUTE
a./,,./)

c)
1. Control-Neutral stick pres.

i

Motion - normal ,G V .-re 7,-4

2. Sustains position
relative to section

2 L-/ _Lc' sr
line E4 "... ,e.../

et-e
3. Maintains climb

control

(0) CONTINUES STEADY-STATE 10001/MIN. RATE OF CLIMB
1. Visual-Pitch att: climb (a)

Bank att: level V /-e 71.4
Outside reference

.

Instr. cross-check
Aural-Normal envir. sound

2 /..-/ 5T
Control-Neutral stick pres. E-4

__.......

-,_.07 ,ev.

Motion-Normal G .

2. Determines transi-
tio.n.to 1000' /min.
climb to 18,000'
approaching

1 t

3 Maintains climb
control

(P) STARTS, TRANSITION TO LEVEL OFF AT!17
'
000'

1. Visual-Pitch att: climb
Bank att: level

Aural-Norpal epvir. sound
v /-e, 77--

UZETFol-Neutral pressure
-

4-2 /05, sj
Motion-Normal G '

77.1

6. .z.. 4%2
2. Anticipates transi-

tion to level
flight

3. - Moves elevator &

>4
adjusts throttle

.

.
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SITUATION Aircraft straight andlevel at CrUi-RP ApPAd And pnwpr

TASK NO St-1 TASK Standard task

TASK GOAL To develop prescribed skills DATE 'Jul', 1974

EL.
SEO.

CUES MENTAL ACTION MOTOR ACTION

(Q)
le

2.

3.

STARTS PITCH DECREASE
Visual-Pitch att:decreasing

Bank att: level
Instr. cross-check

Aural-Chge. in envir. sound
Control-Increased stick

pres. & throttle
reduction

Motion-Negative G onset,
pitching down

Determines satisf.
pitch attitude
movement

_7221.4- Ar-2
az-

Maintains constant
elevator pressure
& continues
throttle adjust.

2.

3.

CONTINUES PITCH DECREASE
Visual-Pitch att:decreasing

Bank att: level
Outside reference

Aural-Chge in envir. sound
Control-Constant stick pres,

& throttle reductior
Motion-Constant negative G,

pitching down

Determines correct
pitch attitude
approaching

Relaxes elevator
pressure & stops
throttle adjust.

STOPS PITCH DECREASE .
Visual-Pitch att: cruise

Bank att: level
Instr. cross-check

Aural-Normal envir. sound
Control-Constant stick pres
UUTTE;Decreasing negative

pitch stabilized 159

V
cAf g-C 1774

4-.2 me SI
6.4 22F ,417.7
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SITUATION

1

I

Aircraft straight and level at cruise speed and polier

1

TASK NO. St-1 TASK Standard task

0.- TASK GOKL To develop prescribed skills DATE July, 1974

EL.
SEQ.

(S).
2.

3.

(T)
1.

2.

3.

CUES MENTAL ACTION MOTOR ACTION

STOPS PITCH DECREASE
Determines trim
required

Adjusts trim &
relaxes eleINTOr
pressure 1

ESTABLISHES STEADY-STATE 171
Visual-Pitch att: cruise

Bank att: level
Outside reference
Instr. cross-check_

Aural-Normal envir.aound
Control-Neutral stick pres.
Motion-Normal G

000, LEVEL

Determines level
off achieved at
dedired altitude

7=4

2 Sy-

3 .64

Maintains cruise
control;

2.

3.

STARTS CLIMBING TURN
Visual-Pitch att: cruise

Bank att: level
Outside reference
Instr. cross-check

Aural-Normal envir. sound
Control-Neutral stick pres.
TTI/Normal G

Anticipates left
climbing turn, 180;
500'/minute

160

2

3

/-e

4.9 ,./7 ST

Coordinates aile'ron
& rudder, moves
elevator, adjusts,
th'rottl'e

1 :;;',1.1



SITUATION Aircraft straight and level at cruise speed and -power

TASK NO. St-1 TASK Standard task

TASK GOAL To develOp pres bid skills DATE July, 1974

EL.'

SEQ.
CUES MENTAL ACTION MOTOR ACTION

M.
I.

4

.

....-4
, t

'2.

3.

, .

dONTINUES 'ROLL INTO CLIMBINeTU4
Visual-Pitch att: climb

.

..

.

.

Determines satisf.
roll rite

,

.

.

-

se_,
l ie

2

3

Maintains
aileron
pressure,
elevator

64 ---7-s-

vA,, 41-e 7--A0

z...4, me c:77

Ee ki,__Z 2*S-
=%.,

.

:.,

.

coord.
& rudder

increasee
pressure

- -Bank att i rolling
01.ftsiae reference

Aural-Chgein envir. sound
Control-Increased stick'&

rudder pressure,
throttle advance

Motion-Positive G onset,
pitching up, rolling

-

.

(W)
1.

4

2.

3.

CONTINUES ROLL AND CLIMB
Visual-Pitch att: climb

''

.

1

,t

4 %

Determines proper
bank & climb atti-
tude approaching-.

' -.

.

-/6.4 ---:

'

2

0,

Moles
elevator,
rudder
li

V A J

.4.0A., e 7://

L4 ,ye cr
,_41

EA , ___Aae 1 .a. 5
'E'.-

-'

--
aileron &

relaxes
preitsAe

,I

Bank att: rolling
Outside reference,
Instr. crass-check

.Aural-Chge. in envir. sound,
Control-Constant aileron &

. rudder pressure, ,

increased elevator
pressure

Motion-Increasift positive G,'
pitching up, rolling

%

.

.

,

,

. ":, -,.

161
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SITUATION Aircraft straight and level at cruise speed and Dower

TASK NO. St-1 TASK Standard task

TASK GOAL To develop prescribed skills

c

DATE July. 1974

SEO
EL.

.
'CUES MENTAL ACTION MOTOR ACTION

(I)
1.

.

2.

.

3.

ROLL AND CLIME!.
Visual-Pitch att: climb

,

.

-.

,

Determines desired
bank angle & rate
of climb achieved,
& peed for trim

1

.5./60 .774'
.

'

2

3

Adjusts
relaxes
pressure

,

1/'

C A-, 5. 7:'
.

. -

z.-2 "'le Zr
7";'

7,e/ -- 0c0.:..?
;..z._

-

.

trim &
elevator )

Bank att: constant 45°
Instr. cross- check

AUral-Normal envir. sound
Control-Netitral aileron &

rudder pressure,
constant elevator
pressure,

Motion- Constant positive G,
- roll stabilized

,

-

(i)
1.

2.

3.

CONTINUES STEADY -STATE CLIMBING
Visual-Pitch att: climb

TURN

,

Sustains 45° bank
& 5001/Min. climb

se / (K)
o

,

3

3

Maintains
80

.2e 7.74

LV /.e 5fir

W..,
-,,4 _E....wpm. do,/

.
. ,

climb
turn control

Bank att: constant 45°
Outside reference

Aural-Normal envir. sotie
Control-Neutral stick ftei.
Motion-Constant positive G

-

.

(Z)
1.

,,A

BEGINS ROLL OUT TO STRAIGHT
Visual-Pitch att: climb

& LEVEL FLIGHT

.

,i z)
,-.s-

,

2

34W

v
.2c 77s

Z-.51 ,e/.7 S'sr
'..1/

1

./RS

.

Bank att:constant 45c
Outside reference:
section line
Instr. cross- check

Aural-Normal envir. sound
Control-Neutral stick pres.
lotion-Constant positive G

12



\ SITUATION Aircraft straight and level at cruise speed and_nower

j

TASK NO St-1 TASK Standard task

.TASK GOAL To develcm_orescribed DATE July, 1974

EL
SEO:

-
CUES MENTAL ACTION MOTOR ACTION

(Z) BEGINS ROLL OUT TO STRAIGHT. & LEVEL PLIGHT -

2. . Anticipates rolling
4 out of climbing

turn to straight &'
level flight,
normal cruise ,--

3. Joordinates aileron
- & rudder, increases

elevator pressure,
& adjusts throttle

,

(A') CONTINUES ROLL OUT 4- /(A) ,"-5
1. Visual-Pitch att:decreasing

' '
VA0,4 4e rioBank attr rolling

Outside reference
Instr. cross-check 2 /.-¢ ,ti, q.)--

A ur a 1-C hg e . in envir. sound . t
',42.

4
?

54' ."--', ,a'''"Control-Increased stick &
rudder pressure

Motion-Decreasing positive 0,
pitching down)rolling

.

2. Determines satisf.
roll rate & need to
reduce power

3. Maintains coord.
aileron & rudder
pressure, reduces
elevator pressure
& adjusts throttle

(B') CONTINUES ROLL C.4 / (Er/ ..- .2,
1. Visual-Pitch att:decreasing .

Ic,...,

vA
-.1%-e 7-,7,Bank att:'rolling

Outside reference
Instr. cross-check

2 Z:2 ,tie ST
hural -Chge. in envir. sound x A,
Control-Coutant aileron &

)1

3 474 .42,-. "...,7
;--i_

NI
rudder pressure,
increased elevator
pressure & throttle
reduction

Motion-Decreasing positiveC
nitphind Anwn_rnllinc

163 7



SITUATION aircraft straight and level at cruise speed and power

TASK NO St-1 TASK Standard task

TASK GOAL To develop prescribed skills DATE July, 1974

EL
SEC).

CUES MENIAL ACTION MOTOR ACTION

(B') CONTINUES ROLL
2. Determines approach-

ing wings level

3. E4oves aileron,
relaxes rudder &
maintains -elevator

_
pressure

(C0) STOPS ROLL '..;.-/ (al .-.77,,,

1. Visual-Pitch att: cruise - v
Bank att: level 1 ,,,f pi'd.7.7&
Instr. -cross-check

Aural-Normal envir. sound 2 L2 He s j-
Control-Elevator pressure 7;22

3 nA EL, x?-..2.pE-Normal G, pitch &
roll stabilized

2.. Determines trim
required .

3. Idgrats trim &
. relaxes elevator

pressure

(D') ESTABLISHES STEADY-STATE, STRAIGHT & LEVEL AT 18,000'
1. Visual-Pitch att: cruise

Bank att: level -/CP2
- .

`,_eOutside reference - . 77.i

Instr. cross-check
Aural-Normal envir. sound

.

L/ Ale gj
:.....0.4.

Control-Neutral stick &
rudder pressure

Motion-Normal G
4 1 ;41 :.--,- An/

1,--,:.4C

2.
.

Determines str. &
,

.

level u 18,009'
achvd. & need to
transition to low
cruise

,

.

,

3. Caintains cruise
control ,

164



SITUATION Aircraft straight and level at cr ise speed and poWer

TASK NO. St -1 TASK Standard task

TASK GOAL To develop prescribed skills TE J 1

EL.

SEQ.

(El)
1.

2..

3.

T CUES MEPPrAL ACTION MOTOR ACTION

_/ (52 a77

2 L"..Z <fr7

3 b-4::
77,

BEGINS TRANSITION TO LOW Ca
Visual-Pitch att: cruise

Bank att: level
Outside reference
Instr. cross -check

Aural-Norma). envir. sound
Control-Neutral pressure
Motion-Normaa G

ISE

Anticipates transi-
tion to low cruise

Adjusts throttle-&
increases elevator
pressure

2.

3.

STARTS DECELERATION
Visual-Pitch att:increasing

Bank att: level
Instr. cross-check

Aural-Chge. in envir. sound
Control-Increased stick pree.

& throttle redUction
Motion-Deceleration, normal

G, pitching up

Determines satisf.
power setting &
pitch increase

VA

3 E

2 fan

EL

-

7:1

Inceeases eleyator
pressure

(G') CONTINUES DECELERATION .

1. Visual -Pitch att:increasing
Bank att: level
OutsideAreference
Instr. oss-check

Aural-Normal envir. sound
Control-Increased stick _

pressure
Motion-Normal G,deceleratio

pitching ut.

2.

r.

Determines proper
airspeed approach.

165
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SITUATION Aircraft straight and level

TASK NO. St-1 TASK
Standard task

at cruise

TASK GOAL
To develop prescribed skills

speed and power

DATE July, 1974

EL.
SEQ

(G')
3.

(H')
1.

%UES MENTAL ACTION MOTOR ACTION

CONTINUES DECELERATION

2.

2.

3.

STOPS DECELERATION
Visual-Pitch att: nose high

Bank att: level
Instr. cross-check

Aural-Chge. in envir. sound
UUETFol-Constant stick pres

& throttle advance
Motion-Normal G, pitch

stabilized

Adjusts throttle &
maintains elevator
pressure

Determines speed
correct & trim
required

A

'°7*
V ,

3L' r7
2 Z." Me Sj-

3 EA E4,

djusts trim &
elaxes elevator

ESTABLISHES STEADY STATE, LO
Visual-Pitch att: rive high

Bank att: level
Aural-Normal envir. sound
Control-Neutral stick pres.
Motion-Normal G

W CRUISE, CONSTANT

Determines constant
altitude low cruise
accomplished & need
to transition back
to normal cruise

3.8,000'

.5.-1717) .s2

7-e

2 t ;Sf

3

Nfaintains cruise
control

(J4).BEGINS TRANSITION TO NORMAL CRUISE
1. Visual-Pitch att: 'nose high

Bank att: level
Outside reference
Instr. cross-check

Aural-Normal envir. sound
Control-NeutraiPpressure

166
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SITUATION Aircraft straight and level at cruise speed and power

TASK NO St -1 TASK Standard task

TASK GOAL To develop prescribed skills DATE July. 1474

EC.

SEO.
CUES MENTAL ACTION MOTOR ACTION

li
(J')
1:

2.

3.

BEGINS TRANSITION TO NORMAL
Notion-Normal G

CRUISE
.-

Anticipates transi-
tion to normal
cruise

Adjusts throttle
& decreases
elevator pressure

(K')
1.

,

2.

3.

STARTS ACCELERATION
Visual-Pitch att:decreasing

_

.

.. .

satisf,
power setting &
pitch decrease

,

,

q:/64-2 -''

''

2

3

Decreases
ressure

/A
,--> -0-(2 7-:g
,-,'"/ .

L -7 /.4" Cr
.

56 E. A=V
,

elevator

Bank att: level
. Instr. cross-check
Aural-Chge. in envir. sound
Control-Increased stick

pressure & throttle
advance

Motion-Normal G,acceleration,
pitching down .

,Determines

,

(LI)
1.

2.

3.

CONTINUES ACCELERATION
Visual-Pitch att:decreasing

ir

,

1

.

.

Detefminas proper
cruise speed approach.
& constant 18,000'
altitude,

'r/ (L.2 ..,07>e.

1

2

3

Adjusts.
.na4,4-.4,1e.

/
rA4 3{' 7---6

.

C--.2 ,,,e Cy

1774 .

&A z ..0-.2.

.

throttle &
a, a.. r.....e.c

Bank att: level
Instr. cross -check

Aural-Normal envir. sound
Control-Increased stick

pressure
Motion-Normal G,acceleration,,

pitching down

,

,

.

.

167
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SITUATION Aircraft straight and level at cruise speed and powpr

TASK NO. St-1TASK Standard task

TASK GOAL To develop prescribed skills DATE July, 1974

EL
SEC)

CUES MENTAL ACTION MOTOR ACTION

:M')
1.

2.

.

STOPS ACCELERATION
Visual-Pitch att: cruise

."--f-*

,

Determines airspeec
correct & trim.

required

_-,-...._

'

2

-3

Adjusts
relaxes
pressure

...z7 ,.,-

,t3 -r:?4a , ,,,n
A

..,-

/.2 /.ft --r

-7-/z

,&-A' ,-':-" ,----

trim &
elevator

Bank att: level
Outside reference

' Instr. cross-check
Aural-Chge. in envir. sound
Control-Constant stick pres.

&Jhrottle reduction
Motion-Normal G,

pitch stabilized

-

..

7'N'

if.-A.
..i.e.=

.

(N')
1.

-

2.

3.

ESTABLISHES STEADY-STATE NORMAL
Visual-Pitch att: cruise

CRUISE
:11,4/6

,-, 2

Determines steady -
state cruise :i
18,000' establishes
& need to commence
a left 180° turn
to arrive back to
IP

. Maintains
control

,7, /-

.:-, /10 -=--::-

:,

EA '''''.48'"4' - k-/
,e, ,..

cruise

Bank att: level
Outside reference
Instr. cross-check.

Aural-Normal envir. sound
Control - Normal stick pres.
Motion-Normal G

.

(0')
1.

BEGINS TURN
Visual-Pitch att: cruise

i
'2'.A;

.,..2.

.4

4 v r., 7,

2 .(_-...t ':,:,

"g ,

Bank att: level
Outside reference
Instr. cross-check

Aural-Normal envir. sound

168
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SITUATION Aircraft traight and level at cruise too and power'

TASK NO St-1TASK Standard task

TASK GOAL To -develop prescribed skills DATEJulv, 1974

EL.
SEQ.

CUES MENTAL ACTION MOTOR ACTION

BEGINS TURN
Control-Neutral pressure
ETEra=tormal G

Observes turning
point

CoordinAtes aileron-
& rudder, increases
elevator pressure

2.

3.

STARTS ROLL
Visual-Pitch att: creasing

Bank att: olling
Outside r ference
Instr. cr ss-check

Aural-Normal envi . sound
col- Increased stick &

ruddqapressure
Motion-PositiTe G onset,

ro,Liing, pitching up

?".
Determines satisf.
roll rate & need
for Power

2 A,

%so.

77.

Maintains coord.
aileron & rudder
pressure, increases
elevator pressure &
adjusts throttle

CONTINUES ROLL
Visual-Pitch ati.increasing

Bank att: rolling
Instr. cross-check

Aural-Chge. In'envir. sound
Control-Constant aileron &

rudder pressure,
increased elevator
pressure, throttle
advance

Motion-Increasing positive G
rolling, pitching up

169
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SITUATION Aircraft straight and level at cruise speed and power

TASK NO St-1TASK Standard task

TASK GOAL To develop prescribed skills
. <

DATE Jjly, 1474

EL.

SEQ.
CUES MENTAL ACTION MOTOR ACTION.'

(Q9
2.

3.

CONTINUES ROLL
Determines proper
bank attitude
approaching

Coordinates aileron
&.rudder, maintains
elevator pressure

(R'
1.

2.

3.

STOPS ROLL
Visual-Pitch att: nose high

Bank a.4: constant
Instr. cross-check

Aural-Normal envir. sound
Control-Neutral aileron &

rudder pressure,
constant elevator
pressure

Motion-Constant positive G,
pitch & roll '

'stabilized

Determines trim
required

2.

3.

ESTABLISHES STEADY-STATE TURN
Visual-Pitch att: nose high

Bank att: constant
Outside reference
Instr. cross-check

Aural-Normal envir. sound
Control-Neutral stick &

-rudder pressure
Motion-Constant positive,G'

Sustains 450 bank
turn, level flight

170

Adjusts trim &
relaxes elevator
pressure

(G) LP- -V
I A../ e DTs
2 I/ // !52.1-

3 5.4
-..;;--jj:'-h:r,47/

Maintains turn
control



SITUATION Aircraft eiraight_angLigas11atcruiRP Rpfled

TASK NO., St-aTASK S- tandard task

power

TASK GOAL _..T..2-cl.Q7.0.42....P.Migtikeifilii31.11_ DATE.11111 Ye 19'74

EL.
SEQ.

CUES MENTAL ACTION

Id.
MOTOR ACTION

2.

3.

BEGINS ROLL OUT TO STRAIGHT & LEVEL F,LIGHT
Visual-Pitch att,: nose high

Bank att: constant
Outside reference

Aural-Normal envir. sound
TOFTFol-Neutrel stick &

rudder pressure
Motion-Constant positive G

'II

Anticipates rolling
Dut of turn to str.
& level flight, nor
Mal cruise ti IP

Coord. aileroh &
rudder, increases
elevator presaure

2.

3.

STARTS ROLL OUT OF.:TURN
Viedal-Pitch att:decreasing
---T7 Bank att: rolling

' 7 Outside reference
Instr. cross-check

Aural-Normal envir. sound
Control-Increased stick &

rudder pressure
Motion-Decreasing positive ,

pitching,down,rolling

betermines satisf.
roll rate & need toi
reduce power

Maintains coord
aileron &.rudder
pres.,reduces elev.
pres."& adjusts
throttle

CONTINUES ROLL 'OUT
Visual-Pitch att:decreasing

Bank att: rolling
Outside-reference
Instr. cross-check

Aural-Chge. in envir. sound
b 171



SITUA;10t4 straight _and. level_ aj _ cruise_ speed_ and power-

TASK 110..St-iTASK Standard task_

TASK t.;0AI
To develop prescribed skills

El.
CUES

SEQ

(V') CONTINUES ROLL OUT
1. Control-Constant aileron &

ruddei pressure,
incr. elevator presi,
& throttle reduction

Motion-Decreasing positive 4
_pitching down,rolling

4

2. betermines wings lv .

rt. approaching

DATE _
Juiv 1974

PitFITAI ACTIOI' MOTOR ACTIotl
_

3.

(P)
1.

2.

3.

1

STOPS ROLL
Visual-Pitch att: cruise

Bank att: level'
Outside reference
Instr. cross-check ,

Aural-Normal envir. sound
Control-Neutral aileron &

rudder pres,constant
elevator pressure

Motion-formal G, pitch'&
roll stabilized

Determines trim
required

Moves'aileron, re-
laxes rudder, & .

maintains elev. pres.

2

3,

Adjusts trim &
relaxes elev. pres.

(X')
1.

2.

3.

ESTABLISHES STRAIGHT & LEVEL
Visual-Pitch att: level

Bank att: level
Outside reference!
Instr. cross-check

Aural-Normal envir. sound
Control-Neutral stick &

rudder pressure
Motion-Normal G

FLIGHTIIIT IP

teterminesIgoal is
fccomplished

172
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3 .,4."1 c«mme_

'Maintains cruise
control
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)e-

'

Aircraft at initial approach speed, level and
'SITUATION prtintnininz rround track over centerline

TASK NO. Cp-2
TASK

360° overhead landiilg.

TASK d,OAL _Lan riatrcratt DATE0ot., 1973

EL
SEO.

CUES ,MENTAL ACTION MOTOR ACTION

(A)
-1.

.

3.

B'SGINS PITCH OUT
Visual - Pitch att: cruise

Observes, pitch
out point.

,

v /..e
.

7.--_Bank att: level
Outside ref, approach-
ing pitch out poi)*

,4ural-Normal envir, sound"'
L-4 se-

.

Si-

Coordinatps
&
throttle

5,

rudder,moves

4.3
ili
.71

adjustment

A'"'

aileron
elev.

Control-Neutral prkssure
Lotion-Normal G

(B)
1.

,

2.

3.

STARTS PITCH OUT
Visual-Pitch att: increasing

.

.

Determines satisf..
roll rate & pitch
attitude

1

'

elevator

-2 f61 Nr-

eA
Hp 4O t://Bank att: rolling

Instr. cross-check
Aural-Change in .gnvir. sound .4-Aft -kV 47.

Control-Increasel stick &

.

Maintains
aileron
pres.

Oro

.

..ci'..EL

&
& increases

pressure

AW. 7

,
coordinate
rudder

rudder pressure;
throttle reduction

Motion-Positive G onset,
deceleration, rolling
pitching up

:C)
1.

CONTINUES PITCH OUT
Visual-Pitch att: increasing'

.

t
,

.

.

Bank att: rolling
Outside refer.erce
Instr..cross-check

Aural-Change ift...envir. scum:

,

.

174
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.)

Aircfaft atinitial approach speed, level a nd .

SITUATION maintaining grsund=tnick over -centerline

'TASK NO. CP-2TASK-360° overhead landing

I-

TASK GOAL Land aircraft

a
DATE Oct., 1973

Et.
SEQ.

SUES MENTAL ACTION ; MOTOR ACTION

(c)
1.

CONTILUES PIICH OUT
Control- Constant aileron'&

1 rudder pressure, in-
creased elevator

, I
pressure ;

KotiOn-Increasing.positive G
deceleration;rolling,
pitching up

t

Determines proper
bank angle.
approaching .

Cio-.z69

Coopdinates aileror
& rudder, and moves
elevator

STOPS ROLL IN
Visual-Pitch att: increasing

Bank att: constant
Instr. cross-cheqb

Aural-Change ,ingpvir. sound
col-Neutr61-ileron &

rudder pressure, in-
creased elevator
pressure

Motion-lConstant positive G,
decelerating, rolling
stabilized, pitching up

ti 4

S4taIns bank att.

Cp-2 Co /44

O 0

Increases elevaltOr
pressure

(E)
1.

HOLDS ESTABLISHED BANK
Visual-Pitch att: increasing

g , Bank att: constant
Outside reference

t'ural-Change
in envir sound

ontrol-Increved stick pros
Lotion-onstant pesitive

deceleration,
pitching up

O

175
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Aircraft at initial approach speed, level and
SITUATION mintaining ground track over centerline L.,

TASK NO CP-2 TASK 360° overhead landing

TASK GOAL Land aircraft DATE Oct., 1973

EL.
SEQ.

CUES MENTAL ACTION MOTOR ACTION

(E)
2.

3.

Determines roll
out point

(F)
1.

STARTS ROLL OUT
visual-Pitch,att: increasing

Bank att:,rolling
Instr. cross-check

kural-Change in envir. sound
Jontrol-Increased stick &

rudder pressure
Motion-Decreasing positive G

decelerating,rollin ,
pitching up

2,0 Determines pitch
attitude & roll
rate satisfactory

Coordinates aileron,
rudder &- moves
plevntnr

C;20-=")
VA
CM ?ice

iir

7:/o

2 aC C,7

to

Coordinates aileron
& rudder, `and moves
elevator

(G)
1.

CONTINUAIROLIrOUT
Visual-Fitch att: increasing

Bank att: rolling
Outside reference.

Aural-Changihg envir. sound
-Jontrol-Constant aileron &

rudder pres. & in-
, creasing elevator.pre

Motion- Decreasing pOsitive G
Decelerating,rolling,
pitching up

Determines approao
ing-wings level

176
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Cite
V A

/

4-Adr Arc Cy

3 Tg.

Coordinates aileron
& rudder, and moves
elevator

s a,
b e-v4 s
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4

Aircraft at initial approach speed, level and
r. SITUATION m-in ttririno: 7round trlck ove.r centerline

TASK NO. Cp -2 TASK 360° overhead landing

TASK GOAL Lard aircraft DATEOCt.. 1973

E L,

SEQ.
CUES --MENTAL ACTION MOTOR ACTION

1. Visual-Pitch att: increasing
att: level

Outside reference
Instr. cross-check

ural-Normal envir. sound
ontrol-Neutral aileron &

rudder pres,increas-
ing elevator'pres.

4otion-Normal G, decelerat-
ing,rolling stabil-
ized, pitching up

CONTINUES MiN-WIND
Visual-Pitch att: chap

Bank att: level
,Olitbide reference
Instr. cross-check

Aural-Chan3e in envir. sound
Control -Speed brake switch

Movement & increased
stick pressure

G, deceler-
ation, buffeting, &
pitching

Determines need
for speed brake _

Determines speed
to lower gear

ti

Activates speed
brake & moves
elevator

P°-760 4.2

M 4te 7/4.

2 4-7 14-1C

00
0." 04 g-7

Activates gear-6:
moves elevator

CONTINUES DOWN-WIND
Visual- Pitch att: changing

Bank att: level
Outside reference
Instr. cross - check

Aural - Change in envir. sound

177
iR1



ti

Aircraft at initial approach speed, level and
SITUATION maintaininp. 7rourd track owPr (!erterline

TASK NO CP-2TASK 360° overhead landing .

TASK GOAL Land aircraft DATEOet., 1973

EL.
SEQ.

CUES MENTAL ACTION MOTOR ACTION

(J)
1.

CONTINUES DOWN-WIND
Control-Gear handle movement

& in reased stick
pre sure

Motion-Norm 1 G, deceler-
ation, buffeting &
pitching

Determines gear
down & need for in-
creased power

AM .4-e

Ll NC CJ

4=Z
ig.2

Moves ulevator.&
adjusts throttle'

(K)
1.

STARTS ROLL INTO FINAL TURN
Visual-Pitch att:nose high

Bank att: level
,Outside reference
Instr. cross-ch6ft

Aural-Change in envir. sand
,ontrol-Throttle increas &

,increasing
pres6ure

?lotion-Normal G, Vibration,
pitching

DeterMines positior
for beginning final
'turn & flap exten-
sion .

Coordinates aileron &
rudder, moves elev;
activates flaps

(L)
1.

conifins ROLL
Visual-Pitch att:decreasing

Bank att: rolling
Outside reference
Instr. cross-check

Aural-Change in envir. sound
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.4

-SITUATION
Aircraft at initial approach speed, level and

I II 001 A 0 00.0t

.

TASK NO CP-2, SK 36C° overheld landinr,

TASK G AL Land aircraft DATE Oct.. 1973

SEQ.
CUES MENTAL' ACTION MOTOR ACTION

(L)
1.

CONTINUES ROLL /

Control -Flap handle movementi
incre;sed stick &
rudder'pressure

lotion-Normal G onset, de-
celeration, rolling,
pitching down

p
Determines flaps
extended, pitch
attitude & roll
'rate satisfactory

Maintains coordination
of aileron & rudder &
maintains elevator,
pressure

STOPS ROLL
Visual - Pitch att: oorrect

Bank att: rolling
Outside reference,
correct ground track
Instr..cross-check

Aural-Normal envir. sound -
Control- Constant stick &

rudder pressure
Motion-Normal G, .rolling,

pitch stabilized

Determines correct
pitch & bank

A

attitude approach-
.ins

Coordinates aileron
& rudder, and moves
elevator

e

CONTIMES FINAL TURN .
Visual-Pitch att: descent

Bank att:,constant
Out61.de reference
In'tr. cross -check

Aural-Normal envir. 'sound
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Aircraft at initial approach speed,level and

TASK NO en=2TASk 3600 nverhesd larAirg

TASK GOAL I.?r.(.1. eircr?ft DATE Oct , 1973.

EL. .

CUESSE0.1

,.

MENTAL ACTION
.

MOTOR ACTION

(N)
1.

.

,2._

3.

-..;ONTI:MS PIN. ',L TURN
:,"ontrol-Neutral aileron &

-

Anticipates, roll
out on final & need
for throttle in-
crease

c/9-.204 in-

v 1 10" i 3-d 1 1:- C,rudder; constant
elevator pressure

Yotion-liormal G,, rolling 1

4-4 lignc:i
,stabilized

.

, i

Goord'ntes

adlInsts

1 4, f

04 I

)

ile.nall
& eleavator;
throttle

(0)
1.

.

2.

.

STARTS ROLL OJT ON FINAL,
ViE,ual-Htch att-: descent

,

,

k

. .

Determines pifdll
attitude Cron.
rate satisfactory

-

i

,

-0,9-:6V /46-
V A
c..-/

z.e. 7: 9
"''Bank att: rolling

Outside reference
Instr. cross-check

Aural-Change in envir. sound

2 L--4f A/C C.)-

CoordinateS
rudder;

A'.?
Az-6%

.

aileron
roves ele*a

Control-Incressed stick &
e rudder pressure;

. advances throttle
:Lotion-Norma G, rolling

..0-

.

.

(P)
1.

CONTINU3S ROLJ, OUT
Visual-Pitch att: descent .

r
0

.

.. :

2 30

vM .-e 7:7 .Bank att: rolling
Outside reference
Instr: cross -check

Aural-Normal envir. sound
{

.z.ff AIC 527

I& /

,g
E."..

g-S
.C ontrol-Constant stick &

rudder pressure
p:otion-Normal, rolling

,
, 4'

180
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Aircraft at initial approach speed, level and *.

SITUATION maiDtainina around tr-ck over Centerline

TASK NO. Cu-2 TASK 360° 'overhead landing

TASK GOAL Land aircraft

CO

DATEPnt., 1971.

EL.
SEQ.

(P)
2.

2.

CUES

7.:ONTInUES ROLL OUT

1

STOPS ,ROLL
visual -Pitch act: descent

Bank ate: letrel
. 'Outside reference

Instr. cross:check:
Aural - }normal envir. sound
Control-Nektral aileron &

ruddpr; constant
#. elevator pressure

Motion-Normal G,, rolling
stabilized .

MENTAL ACTION

Determines wings
level

Sustains approach
attitude& deter-
mines trim required

Adjusts trim & re-
aaxes elevator n'res.

' MOTOR ACTION

Coordinates aileron
&rudder, and moves
elevator

ESTABLISH STEADY-STATE
Visual -Pitch att: descent .

-Bank att: level
Outside reference
Instr. cross-check .

Aural-Normal envir. sound
Control-Neutral sutidk'&'

rudder` .1*

Motion-Normal G s4

Determines positior
for round out &
position to de-
crease rate of
descent
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Adjusts0t4rottle & -
moves elevator
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Aircraft at initial approach speed, level and
SITUATION rnirtairirg crorrd tr-Ir.k. over certerline

4/.

TASK NO CD-2 TASK 360° overhead landing

Oct., 1973TASK GOAL
Land aircraft

DATE

EL
SEQ.

CUES MENTAL ACTION MOTOR ACTION

(S)
1.

2.

3.

STARTS ROU:D OJT
Visual-Pitch att: increasing

.

.

.

Determines speed &
rate of descent
satisfactory

-2(0 Au

i

VA
cm 4-e

,
79Bank att: level

Outside reference
Xnstr. cross-check

Aural-Change in envir. sound

t 4-2 Awe CJ

Moves
adjusts

E"

elevatpr
throttle

O.

&

Control - Increased stick press,
sure & throttle re-
duction .

Motion-Normal G, 'pitching
up, deceleration

.

-

)'
.

.

.

(T)
1.

,

3.

CO:ZPI,ETES ROU::D OUT
Visual-Pitch att:increasing

/
.

e '

Anticipates touch-
'

C-20,2

VC
A-1-1

-tr-e' 7:7Bank att:. level
Outside reference

Aural-Change in envir. sound 2 42. A7P Cf-

'ontrol-Increased,stick pres.

Movds,alevatdr
adjusts-throttle

814
Ez
7.-A. /..,-, .2

&

& throttle reduction
7.otion-Normal G,

decelerating

.

$dopn

.

(U)
.1.

.

TOUCHDOWN .

Visual-Pitch at.t; nose high

.

.

.

.

.

.

'

it

)C 264 MT

CM' 41-C 7:9

CI'

----
,

. Bank att: level
Outside referenbe

Aural-Change in envir. sound 4-2

",.4

MC
Control-Increased stick pros-

sure' and throttle:
reduction .

.

Motion-Normal G, vibration &

4F4
g%
,,,,

1

A72

deceleration
0

1 2.



Aircraft at initial approdth speed, level and
SITUATION mlntaining around track over centerline

TASK NO CP-2TASK 360° overhead landing

TASK GOAL Land aircraft DATE Oct.. 1973

EL.
$E00

'CUES MENTAL ACTION MOTOR ACTION

(U)
2.

TOUCHDOWN
Determines proper
speed to lower
nosewheel & retract
speedbrae; engages
-nosewheel steering
& retracts' flaps

Relaxes elevator;
activates speed-
brake, nosewheel
steering & flaps

4V.)--STARTS ROLL OUT
1. Visual-Runway centerline

nstr. cross-check
Aural-Change in envir. sound
Control-Decreased stick

pressure; flaps,nose-
wheel steering &
speedbrake movement

Motion-Normal G,viiration
0 & deceleration

7 2. Determines need
for brakes & dir-
ectional control '

CP-2 6
VC
AM.

2

4-6

kfc CI"

Activates, brakes
maintains ,direction-
al control with rud.

(w)
r,

COY.PLETES ROLL OUT
Visual-gunway centerline
Aural-Ch ,Inge in envir. sound
control- Increased brake

pressure
Motion-Deceleration, normal

G, vibration

Detdrmines air-
craft decelerating.
& goal accomplishes

183
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GLOSSARY

Activates - the discrete engagement of a spedific control
such as a toggle switch in the surface analysis.

Adjusts - the incremental reguaation of a specific control
described in the surface -analysis.

Anticipate - describes the mental state which is the pre-
cursor of subsequent motor action.

Attitude.- the position of the aircraft considering the
inclination of its axis in relation to the horizon:

Aural - cues or stimuli Which can be sensed through
hearing.

Bank - to tip, or roll about the longitudinal axis of the
aircraft. (Banks are incidental to all properly executed
turns.)

Basic Skill - a fu mentally learned series or forged
element chain which can be triggered by a single set of
cues or stimuli.

Basic Skill Group - the grouping basic skills categor-
ized within a specific sorting slot which exhibit the
same properties;

Classification Hierarchy - the ranking or grading of the
trnine adopted classification rules in successive order
based on both value judgments and, empirical evaluation.

Classification Rules.- the set of nine guidelines. adopted,
in this study which were Ilsed to establish the behavioral
element categories for th6 Cues, Mental Action and Motor
Action components of the surface task analysis.

Classification Rules Instructions - the concise set of
regulations which determined the application of each
classification rule to information describea in each task
sequende with the surface analysis.

Climb - a state of flight in which the aircraft is in-
,creasing in altitude,

:Composite Transitional Tessk - two or more undamental
,transitional tasks combined to perform a more complex
flying requirement. ,Composite,transitional tasks have 4
Cp designator in the surface analysis.
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Continuous Iterative Processing - the mental action
thought of in terms of cyclic activity- which occurs during
the stead? -state portion of a flying task.

Continuous Transitional Task - any number of fundaniental
transitional and specialized tasks combined in a rapid
'sequence to complete en aerobatic flying requirement.-
Continuous transitional tasks have a Ct designator in the
surface ,analysis.

Control - a devic'e used by a pilot in operating an airplane..

Control Feedback - cues or stimuli which can'be sensed by
body limbs or extremities through the control' devices of
the aircraft. The control feedback input has been short-
ened to,dontro,in the cues column of the surface analysis.

Coordinate:- the movement or use of two or more controls
in their proper relationship to obtain a desired effect.

.

Coordinated Outpu%0 - those control actions which were
performed simultaneouely in the Motbr Action description
df the'surface task analysis.

Cue -'envirormenfal or system stimuli which excite the
sensory systems of the human body.

Dedcend - a state of flight in which the aircraft is
decreasing in altitude.

Determine - to reach a decision.
, .

Effector Output - pilot Motor Action inStermd of control
exerted on the aircraft, (i.e. elevator movement resulting
from control stick movement to-change,aircraft pitch
attitude).

- ,

'-..

Flare Out,- to,decrease.the rate of descent.and airspeed
by slowly raising the nose o the aircraft during landing.

1.
.

Fundamental.Transitfona], Task -r, one of the fourteen control
'segments derived from combinations of the four_steady-state
flight paths.-

. , .
. . .

GliAe - sustained forward flight at idle power, in Which
airspeed as maintained only by loss of altitude.

Horizontal Sorting - the,operation,of examining task skills
in the classification'matrix'at a given level without
regard to the categories at other levels.

C
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Intermediate Skill - a. combination 6f two or more basic
skills chained togethenl to :form a skill cluster.

',Ong Term Memory - information which was acquired prior
to the performance of the skill.

Maintains - the continuation of a controlling pressure on
an aircraft control described in the surface analysis,

Maneuver - any planned motion of the aircraft in the air
or on the ground.

1.

Maneuver Analysis Kit - the assembly of classification,
instructions, surface task analyses, and behavioral element
categories into an organized folder to be used in the

ssification of task sequence information by validation
subjects and project researchers.

Matrix Sub-Block - that portion of the classification
matrix made up of twenty sorting slots which specifically
categorized'all skills with respect to Cue kind, complex-
ity; and Motor.Action complexity rules and provides the
framework for the further isolation of skills into basic

.

skill groups.

Memory Recall Processing - the mental action involving
the recollection of procedures or facts about the perform-
ance of a task prior to performing it.

Mental Action - cognitive process initiated by perceived
stimulus cues and preceding motor actions.

M6tion cpes or stimuli which can be sensed by the body,
receptors as a result of aircraft movement.

Motor Action those physical actions resulting in movement
of aircraft-controls.

goves:,--the displacement of a control from a previous .,

posit4on as-described in the surface analysis.

Multi-Cue Processing - the mental action concerned with
problem, solving and decidion making, involving multiple
cues and evaluation of potential action. -

Non2Coordinated Outputs - those control actions which were
. performed sequentially in the Motor Action description of
the surface task analysis. (Non-coordinated outputs should
not be confused' with "un-coordinated control" which gene'r,
ally carries the connotation of simultaneous outputs
executed. with iniproper technique.)

186
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Observes - the selection of a dominant environmental or
aircraft generated cue upon which a motor action is based.

Opekational Task - a combination of composite or continuous
transitional tasks which form a part of the flying reper-
toire that is essential to the performance of operational
duties. Takeoffs and landings .are examples of the most
basic operational tasks.

Pitch -.- the angular displacement of the longitudinal axis
of the aircraft with respect to .the horizon.-

Primary Classification Matrix Board - the board upon Which
the taxonomic hierarchical system of basic divisions, sub-
blocks and sorting sld-t divisions was developed,for the
orderly categorization of classified skill information.

Procedural Skill.- a cluster of intermediary skills strung
toget, to form a repertoire of piloting capability.

Raw Data - surface1analysis data which has been classified
and coded into response card information.

Relaxes - the reduction of a controlling pressure on an
aircraft control described in the surface analysis.

Response Card - the notation form designed to hold the
coded basic skill information of an individual task
sequence as determined by the behavioral element categories
within the classification rules. The response card is
also called a .skill card in the text because of the coded
basic skill information it.containth.

Roll,- displacement around the longitudinal axle of,the
'aircraft.

Short Term Memory - information remembere,which was
-obtained during the performthice of a skill.

Skill-- all behavioi- element's used in the performance of
a task.sequence...

Sorting §lot - the grouping area within the matr sub
ck which categorized skills with respect to Mot r
tion control and complexity, and mental.ection c mpiexity4
isolated a'll skills into basic skill groups.

Specific Cue'Processing,- the' mental action dealing with
the perpeption and recognition of a specific,cue and,
related,to the use of short term memory storage.

ti
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Steady-State - flight4Situation when the dynamic forces ar.e
trimmed to allow essentially "hands.off"

Straight- and -Level state of flight in which the air-
graft is in'a constant heading at a constant altitude with
wings in the.same plane as the horizon.

Surface Analysis'- a-systematic description of an inter-
action between surface elements; i.e. cue and motor action
and the depth element, mental action; as they relate to
the environment, the criteria, and the system.

Sustains - the thought process which integrates the
actions for the steady-state portions of a task-or maneuver
described in the surface analysis.

Task,-_a group of related work elements,performed in close
temporal proximity by one person and directed toward the
accomplishment of a definable-goal.

Task Element - the smallest part'of the surface analysis
which is expressed as a major input or action heading, -i.e.
cues on mental actions or motor actions are task elements
of the analysis; fq"

Task Sequence - a complete set of interacting b avioral
elements (i.e., cues, mental action, apd m action)
found in the surface analysid.

,

Taxonomy - a manner of classifying, and the rules and
principles concerned with classification of phenomena in
such a way that,a more useful relationdhip can be es.tab-.
lished among them.

,r
Training Task - a structured combination cf tasks which
have been developed to build specific flying skills that
convey the essence of4 a particular operational task.

Transition - the activities required to change from one,
steady-state to another.

Trim - the balance of all dynamic forces pf the aircraft
. so the aircraft can be flown essentially "hands off" the

controls.

Turn - to create a change of direction of flight by
causing the aircrafct to roll about its longitudinal axis.;

Vertical_ Sorting - the operation,of weamining task skills
in the matrix by'applying the classification hierarchy in
'a sequentially oriented'procedure.

Visual - cues .or stimuli, which Can be sensed by thekeye.
41
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