
ED 092 504

DOCUMENT RESUME

95 SP 008 093

AUTHOR Gropper, George L.
TITLE A Technology for Developing Instructional Materials.

Vol. 3, Handbook. Part B, Collect and Analyze Data
About Criterion Behaviors.

INSTITUTIOA American Institutes for Research in the Behavioral
Sciences, Pittsburgh, Pa.

SPONS AGENCY Office of Education (DM), Washington, D.C.
PUB DATE Mar 73
CONTRACT OEC-0-70-4776(520)
NOTE 274p.; For related documents, see SP 008 090-092 and

094-104

EDRS PRICE
DESCRIPTORS

MF -$0.75 HC-$12.60 PLUS POSTAGE
*Assignments; *Behavioral Objectives; *Data Analysis;
*Data Collection; Development; Educational
Development; Educational Research; *Guides;
Instructional Materials; Manuals; Personnel; Research
and Instruction Units

ABSTRACT
This document is the second in a series of 11

subvolumes of a handbook providing training for educational research
and development personnel in the development of instructional
materials. This subvolume deals with the task of collecting and
analyzing data about criteriou betavioi. The document content is
divided into the following five steps for completing the task: (a)

collect description of critical elements of criterion behavior from
job holders; (L) plan the sequeqce for collecting from individual
performance experts or knowledge domain experts the types of
information needed to pefform the various required types of analysis
of criterion behavior; (c) collect task description information about
criterion behavior; (d) collect task analysis, learning analysis, and
cospotency analysis information about criterion behavior; and (e)
collect information necessary to perform a mode analysis of inputs,
actions, and outputs for each criterion behavior. More specific
substeps are listed for performing the steps. (PD)



eTechnology For Developing Instructional Materials

3 HANDBOOK
A. PLAN STUDY OF CRITERION BEHAVIORS

B. COLLECT AND ANALYZE DATA ABOUT CRI :TRION BEHAVIORS

C. SEQUENCE AND GROUP CRITERION BIHAVIORS

D. STATE CRITERION AND PREPARATORY OGIECTIVE

v IN Ts

F. WWI" alAW411111* AND IP/A1441*"TES

a FORMULATE INSTRUCPIIBILLITRATEGIES

H. PLAN ACCOMMODATION OF INDIVIDUAL DIFFERENCES

I. DEVELOP INSTRUCTIONAL MATERIALS

J. EVALUATE INSTRUCTIONAL MATERIALS

X. INDEX

AUTHOR:

George L. Gropper

pEk4IISSION REPRODUCE *HIS roPr
pai,HIEL 1411.F PIA, .6C 8Fth, C,RANTf t, B,

TO ERIC AND OPGANq6.r)N5 OPERATING
CINDER AGRF ENE N7S Al' N :HE NATIONAL.
ST,IuF Oi EDUCATION E URT MEP REPRO
TRIT CON OUTSIDE THE EPIC STS,ETA PE
(WIPES REPINTISSiol, Or THE COPYRIGHT
()INNER

U S DEPARTMENT OF HEALTH.
EDUCATION I WELFARE
NATIONAL INSTITUTE OF

EDUCATION
T FT DOC UNE N, HAS BEEN REPRO

1 0 £.5 RECEIVED EPOE0
THE RE R501.1 OR DP(TANItA T ION OP IC.IN
ATNO IT PONTS , E OP OPINIONS
STATED DC, NOT NECESSARILY PFPPE
SFNI- O CAL NATIONAL NST,Tu/E 0'
EDo,A ON POST HON OP POLCV

Published by:

AMERICAN INSTITUTES
FOR RESEARCH
Pittsburgh, Pennsylvania

OD Copyright

SNOW& 1973



AIR-20241-9/71-RP

A Technology For Developing Instructional Materials

3 HANDBOOK
A, PLAN STUDY OF CRITERION BEHAVIORS

B. COLLECT AND ANALYZE DATA ABOUT CRITERION BEHAVIORS

C. SEQUENCE AND GROUP CRITERION BEHAVIORS

D. STATE CRITERION AND PREPARATORY OBJECTIVES

E. PLAN SIMULATION BASED ON INSTRUCTIONAL AND LOGISTICAL NEEDS

F. DEVELOP DIAGNOSTIC AND EVALUATIVE TESTS

G. FORMULATE INSTRUCTIONAL STRATEGIES

H. 'LAN ACCOMMODATION OF INDIVIDUAL DIFFERENCES

I. DEVELOP INSTRUCTIONAL MATERIALS

J. EVALUATE INSTRUCTIONAL MATERIALS

X. INDEX

AUTHOR:

George L. Gropper

Published by:

AMERICAN INSTITUTES
FOR RESEARCH
Pittsburgh, Pennsylvania

0 Copyright
1973



VOLUMES IN THIS SERIES

1. USER'S MANUAL

2. ORIENTATION
3. HANDBOOK

(eleven sub volumes)

4. WORKBOOK
5. FINAL EXERCISES

I i



FOREWORD
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has been prepared to provide training for educational R&D personnel

in the development of instructional materials.

The USER'S MANUAL, which accompanies the series, describes the

role each volume is designed to play and the sequence recommended

for its use in the training process. The user is, therefore, urged
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any other separate volume.
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8.1

STEP 8.1

Collect description of critical elements of criterion behavior from (or about)

many job holders.**

"dith the completion of Sub-STEP 8.1.6 (below), .4.14itional analyses of criterion
behavior are performed as per the steps beginning with Step 8.3.3.

B.1.1

8.1.2

B. 1 . 3

B.1.4

8.1.5

Determine how many individual descriptions of criterion behavior are

required and how many informants should be sampled to provide them.

Identify the type(s) of informants to use and the methods for

obtaining information from them.

Collect and perform preliminary analysis of critical incidents.

Categorize and (when appropriate) sequence critical incidents.

Assess the reliability of the categorization of incidents and

revise the categories when necessary.

'Step B.1 is not performed if it is planned to do Step B.2
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B.1.2
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A decision about: (a) how many "incidents" are needed
adequately to describe the criterion behavior under
study; and (b) how many informants are needed to pro-
vide the descriptions.

WHAT YOU WILL
WORK FROM

(1) Identification of the length and/or complexity
of the criterion behavior.

WHAT YOU WILL
DO

(I) Determine how many incidents describing the
criterion behavior to collect and how many
respondents (informants) to use in collecting
them.

FORMS YOU WILL
USE

None



DESCRIPTION OF Sub-STEP B.1.1

INPUT

Length and/or

complexity of criterion
behavior

ACTION OUTPUT

Determine sampling
requ4rements

ii

111
Identification of
required sample size:
number of ircipms,
number cf RESPONDENTS

iii

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Number
of incidents
required . .

-MATRIX: Number
of respondents
required . . . .

8

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Decision about com-
plexity or difficulty
of performance

A.5.2
(c)

5



B.1.1 1Sub-STEP JOB DIAGRAM

INPUT

Length and/or
complexity of criterion

behavior

ACTION

Determine sampling
requirements

ii

Relatively SHORT
and/or SIMPLE
criterion behavior

i.a

Relatively LONG
and/or COMPLEX
criterion behavior

1.b

Decision

Plan to collect a
small sample of
criterion behavior

descriptions

ii.a

Plan to collect a
large sample of

criterion behavior
descriptions

ii.b

OUTPUT

1

Identification of
required sample size:
number of INCIDENTS,
number of RESPONDENTS

iii

Identi icati

Number of required
incidents describing
terminal behavior:
several hundred

Number of required
incidents describing
terminal behavior:
a few thousand

I I

Number of incidents
required for adequate
description of
criterion behavior
in the thousands

La

Number of incidents
required for adequate
description of
criterion behavior
in the hundreds

i.b

Plan to use very large
number of respondents

.0MmIsMalsamMOMMMNEMMa

H.a

Plan to use moderately
large number of
respondents

11.6

Number of respondents
required: several
hundred

Number of respondents
required: a few
hundred

ii



BACKGROUND INFORMATION

page

How many critical incidents
are needed 8

How many respondents
are needed 9

. .

7



8.1.1

DECISION
MATRIX

DETERMINING HOW MANY CRITICAL INCIDENTS

DESCRIBING CRITERION BEHAVIOR WILL BE NEEDED

Criterion behavior Criterion behavior
CONDITIONS is relatively LONG and/or is relatively SHORT and/or

COMPLEX SIMPLE

.......mm.........

Plan to collect a CE....w to several Plan to collect a few to several

ACTION
thousand incident hundred incidents

TO TAKE The longer or more complex the The shorter or simpler the
criterion -,64:avior, the more criterion behavior, the fwer
incidents will he rrnuirrd incidents Ln-ll be rrnuired

EXAMPLES

Examples of Terminal Behavior:
Which Might Require

A Few or Several Thousand Incidents

Examples of Terminal Behavior:
Which Might Require

A Few or Several Hundred Incidents

-Developing a science curriculum
-Developing a computer program
-Flying an airplane
-Carrying out a research project
-Deriving a Statistical formula

-Drawing maps
-Cataloguing books

8



B.1.1

DECISION
MATRIX

DETERMINING HOW MANY RESPONDENTS
SHOULD BE USED TO PROVIDE CRITICAL INCIDENTS

CONDITIONS
Number of incidents required:

in the thousands
Number of incidents required:

in the hundreds

4

(1) Require each respondent to (1) Require each respondent to
provide no more than ten provide no more than six

ACTION incidents incidents
TO TAKE (2) Divide number of incidents per (2) Divide number of incidents per

respondent into total number respondent into total number
required incidents to get required incidents to get
number of required respondents number -r required respondents

EXAMPLE

a

(b)

Required: 4000 incidents (a)

(b)

Required: 400 incidents
Obtain from each respondent:

---rincidents
Obtain from each respondent:

5 incidents
(c) Sample of respondents required: (c) Sample of respondents required:

500 people 80 people

9



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Identification of the type(s) of informant to use:
(a) job holders; (b) peers; (c) superiors or sub-
ordinates.

--Identification of methods to us* in collecting
incidents from informants: (a) interviews;
(b) questionnaires; or (c) observations.

WHAT YOU WILL
WORK FROM

(1) Plans for sample of incidents to collect and for
the number of informants to provide incident
descriptions.

WHAT YOU WILL
DO

(1) Identify the type of informant needed to describe
the critprion behavior under study.

(2) identify the method(s) for collectini the incidents
from the informants.

FORMS YOU WILL
USE

10



DESCRIPTION OF Sub STEP 1 B.1.2 I

INPUT

Plans for collecting
sample of incidents

iv

ACTON

Select informants and
methods of obtaining
incidents from them

CRITERIA FOR
IDENTIFYING INPUTS

OUTPUT

Selection of type(s) of
informants and methods
for obtaining
information from them

vi

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Accept-
ability of
informants . . . 14

-MATRIX: Selecting
description
methods . . . . 16

-MATRIX: When to
use non-job

15holders . . . .

Required Materials

COMPLETED MATERtALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Identification of
required sample size B.1.1

11



Sub-STEP B.1.2 JOE DIAGRAM

INPUT

Plans for collecting
sample of incidents

iv

ACTION

Select informants and
methods of obtaining
incidents from them

OUTPUT

Selection of type(s) of
informants and methods
for obtaining
information from them

Vi

Persons with firsthand
experience with the
criterion behavior and
its goals

iv.a

Persons with inadequate
experience with the
criterion behavior and
its goals

iv.b

Select as informants

v.a

Do not select as
informants

v.b

Selection of:

JOB HOLDERS
PEERS
SUPERIORS
SUBORDINATES

vi.a

Avoidance of those
insufficiently familiar

with the criterion
behavior

II

A small sample of
incidents is required;
and it is important
to be able to probe
for more info:' gat

iv.a

A large sample of
incidunts and
informants is required

iv. b

Reliance on memory
is undesirable

iv. c

=4,1.

Sjlect appropriate
method of collecting
critical incidents

v.a

Select appropriate
method of collecting
critical incidents

v.b

Select appropriate
method of collecting
critical incidents

v.c

Jthod selected:

INTERVIEWS

vi.a

Method selected:

QUESTIONNAIRES

vl.b

Method selected:

DIRECT OBSERVATION

vi.c

12



BACKGROUND INFORMATION

page

What makes informants acceptable 114

Using informants other than
job holders

15

Advantages and disadvantages of
three different methods of
collecting incidents

16
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B.1.2

IDENTIFICATION
MATRIX

GENERAL CRITERIA FOR DETERMINING THE ACCEPTABILITY
OF RESPONDENTS/INFORMANTS

-Are familiar with the criterion
behavior

-Are familiar with the goals of
the criterion behavio_.

-Are unfamiliar with the criterion
behavior
-Are familiar with the goals of
the criterion behavior

CRITERIA -have had opportunities to observe -Have not had opportunities to
criterion behavior observe criterion behavior

AND AND
-Have had opportunities to observe -Rave not had opportunities to
the outcome of the criterion observe the outcome of the
behavior criterion behavior

JUDGMENT ACCEPTABLE UNACCEPTABLE
OF ACCEPTABILITY as informants as informants

EXAMPLES

Job holders
Peers

- Subordinates
-Superiors

-Peers, subordinates, or superiors
who have not had the above
opportunities
-Instructional technologist
unfami/iar with the
behavior

14



6.1.2

k)f CISION

WIATlit X

CRITERIA FOR DETERMINING WHEN TO USE OTHER INFORMANTS
IN ADDITION TO OR INSTEAD OF JOB HOLDERS 1

(1) Total papu/ation of job holders
is small.

(1) Total populction of job holders
is large

AND AND
A large number of incidents is A lame number of incidents is

CRITERIA required to describe criterion required to describe criterion
behavior behavior

OR OR
(2) A point of view other than (2) A point of view other than

that of the job holder is that of the job holder is not
required required

In addition to job holder use: USE JOB HOLDER

ACTION PEERS

TO TAKE SUBORDINATES
SUPERIORS
EXPERTS

IL IMPARTIAL OBSERVERS

EXAMPLES

Example of point of view:

-The "reporting" behavior of a
job holder can be better described
by his superior
-The "reinforcing" or "punishing"
behavior of a teacher can be
better described by:
- Pupils

- Reinforcement experts
- Observers

Example of point of view:

-The job holder's description of
incidents covering problems with
others from his own point of view
is under study



8.1.2

IDENTIFICATION
MATRIX

CRITERIA FOR ASSESSING THE ADVANTAGES AND DISADVANTAGES
OF THREE METHODS OF OBTAINING DESCRIPTIONS OF CRITICAL INCIDENTS

METHODS
INTERVIEWS

about past incidents
QUESTIONNAIRE

about past incidents
OBSERVATION

about current incidents

(1) -Subject to memory (1) - Subject to memory (1) +rot subject to
distortion distortion memory distortion

(2) -Costly and ti-e- (2) +Ine.rrensive and (2) -T-1,7e-conmenirr

consuming when efficient way to waiting for a
Large sample of collect Large sufficient number

CRITERIA informants is
required

sample of incidents to
occur

(3) +Can monitor
quality and
completeness of
answers and do
further probing
when necessary

(3) -Cnnct fatow up
questiers when
answers are
deficient

(1) Memory distortion
can be overcome by

(1) Memory distortion
can be overcome by

POSSIBLE WAYS asking for recent asking for recent

TO OVERCOME incidents ('The incidents ("The

DISADVANTAGES last time you did
something . . .")

last time you did
something . . .")

(2) If possible, ask (2) Not possible to

for more incidents . overcome this
disadvantage
without increasing
number of observers
and number of those
observed

from each informant

(3) Pretesting of
questionnaire
wording can assure
acceptaLle answers

17



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
A comprehensive collection of critical incidents --
tentatively categorized.

WHAT YOU WILL
WORK FROM

1. Sample of personnel.
2. FORMS to use in collecting inctdents.

WHAT YOU WILL
DO

(1) Try out the FORMS to determine their capacity to
elicit appropriate incident descriptions.

(2) USE FORMS (revised if necevary) to collect
incidents.

(3) Assess sample for adequacy and continue
collection if needed.

(14) Perform categorization of incidents.

FORMS YOU WILL
USE

FORM A.5(1)-(3): rnrthS A.5(l5) or A.5(16) for
collecting critical incidents.

18



DESCRIPTION OF Sub-STEP] B.1.3 1

I

INPUT

For=s, sample require-
nents, and tryout

results

vii

-.."^4111.

CRITERIA FOR
IDENTIFYING INPUTS

ACTON OUTPUT

Use appropriate forms
and collect incidents
by method selected

viii

Comprehensive collectio
of incidents at varying
levels of detail.

ix

Job Aid Contents

ACTION TO EE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Judging
similrlrity among
ncidentsincidents . .

-MATRIX: Judaing
adequacy of

y
sample of
incidents . . .

31

36

MATRI:ES

-5011tiang specific
vs. rondos
resps.nses . . . .

-Selection of
forms
-Assignmonts to
Informants . . .

-Order in
categorizing

. .

-Octermiing need
for additional
InCidentS . . . .

23

24
26

32-MATRIX:

37

- MATRIX: Desirable
properties of
inctdent
descriptions . . 28,

29
Accept-

2-

ability of
categorization .

34
33

-FORMS:

-FORMS:

A.5(1) -(3)

A.5(15) or
A.5(16)

Required NIaterials

COM7LETEC4;ATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Tried out and revised
questions and forms A.5.3 A.50)-(3)

A.5(15) Of A.51!4)

Identification of
sampling requirements B.1.1

A.5(1)-(3)
A.5(15) or A.5(16)

Selected method of
collecting incidents B.1.2

19



Sub" STEP f B.1.3 1 JOB DIAGRAM I

INPUT

Forms, sample require-
rents, and tryout

results

vii

ACTION

Use appropriate forms
and collect incidents
by method selected

viii

3

Results of tryout cf
questions and forms

vi i. 1

!Plans for collecting
incidents

vii.2,

Assignments to
informants

vi .3

Early returns of
incidents

vi i

Collection of planned
number of incidents and
their assignment to
preliminary category
system

vii.5

Sub-Sub-STEPS

OUTPUT
Comprehensive collectio
of incidents at varying
levels of detail

Decide on which forms
to use and on the order
in which different
levels of detail will
be obtained

viii.1

Collect preliminary
sample; develop major
categories and assign
informants to different
categories

viii.2

Collect and periodiva4
assess adequacy of
incidents reported

vi i i.3

Begin summary and
categorization of
incidents

viii.4

Assess the adequacy of
the size of the sample
of incidents (continue
collecting until judged
adequate)

20

viii.5

-a-

Selection of forms and
a plan for the order of
information collection

Assignment of portions
of informant sample to
different categories
(i.e., different levels
of detail)

ix.2

Collection of
adequately reported
incidents

ix.

Preliminary category
system and-assignment
of incidents

Adequate sample of
incidents



BACKGROUND INFORMATION

page

Procedures to follow in
collecting incidents

23, 24,
26

Desirable properties
of incidents 26, 29

Categorizing incidents 31-34

I

1

Adequacy of size of
sample of incidents

36-37

I

21



Sub-Sub-STEP I B.1.3.1 I JOB DIAGRAM II

INPUT

Results of tryout of
questions and forms

vii. 1

ACTION

Decide on which forms
to use and on the order
in which different
levels of detail will
be obtained

viii.1

OUTPUT

Comprehensive collec-
tion of incidents at
varying levels of
detail

One or more broad
levels of detail
supplied during tryout
of questions and forms

111111

vii.l.a

One or more broad
levels of detail NOT
supplied during tryout
of questions and forms

vii.l.b

First ask for descrip-
Itions of broad lcvcls
of detail, than for
spec;fic lower levels

viii.l.a

First, collect
descriptions at
specific levels, and
then categorize into
higher, broader levels

viii.l.b

Plan for order of
collecting description
of incidents

;Plan for order of
collecting description
of incidents

lx.l.b

II

Informants relatively
expert

AND
TryoutTryout results show
they can verbalize

'about fine details
of performance

vii.l.a

Informants relatively
inexpert

AND
tryout results show
they cannot easily
verbalize about fine
details of performance

vii.l.b

Select from forms
appropriate to fine
detail

viii.l.a

Select from forms
appropriate to broader
detail

vii1.1.b

22
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B.1.3.1

DECISION
MATRIX

DETERMINING WHEN TO DIRECT ATTENTION OF INFORMANTS TO SPECIFIC AREAS
OF CRITERION BEHAVIOR AND WHEN TO SOLICIT RANDOM RESPONSES

CONDITIONS

In Sub-STEP A.5.3 during pretest
of forms A.5(I)-A.5(3), informants
were able to provide descriptions

In Sub-STEP A.5.3 during pretest
of forms A.5(1)-A.5(3), informants
were NOT able to provide

at one or more broad levels of descriptions at one or more broad
detail:

i.e., at TASK level
i.e., at STEP level, or
i.e., at Sub-STEP level

levels of detail

(1) First, ask a small percentage (1) First, ask a moderate-sized
of Informants (e.g., 5%) to
provide a description of

sample of informants (e.g.,
20-20% of total) to provide

criterion behavior at broad decoripti.oris of incidents at
levels of detail random (i.e., from any portion
USE FORMS A.5(1)-A.5(3) of the terminal behavior)

(2) Seconder directing attention of (2) Second, summarize incidents by
ACTION porttons of the sample of creating broad categories
TO TAKE informants to each levet (levels) (See Sub-STEP D.1.4

obtained (e.g., to each for procedures for summarizing
eub-STEP identified), ask for
descriptions of incidents
within that level

incidents)

USE FORMS A.5(15) or A.5(10)

(3) Third, assure that all levels (3) Third direct attention of
are assigned some portion of remainder of sample of
the total number of informants informants to each broad

category or level you have just
obtained (as per instruction
n in the lefthand column)

( I )

EXAMPLE:
"PERFORMING
RESEARCH"

Broad category levels obtained
via the means described in
either column:

A. FORMULATING PROBLEMS AND
HYPOTHESES

B. PLANNING AND DESIGNING
THE INVESTIGATION

C. CONDUCTING THE 7NVESTIGATION

D. INTERPRETING RESEARCH
RESULTS

E. PREPARING REPORTS

(2) and (3) Assign some portion of
the sample of informants to
each of the five broad
categories and ask for incident
concerning a particular
category:

e.g., "Think o c the La4t time
you weke ntex
keoealtr.h Jteau.Uo and you

dial something that was
patticutaxty elfiiective.
What did you do?" Etc.

13



8.1.3.;

DECISION
MATRIX

DETERMINING WHETHER TO USE FORM A.5(I5) OR A.5(16)

CONDITIONS

-Informants at a relatively high -Informants at a moderate level
level of expertise

AND
-Can verbalize accurately about
fine details of performance (as
shown during tryout of forms)

SEE Sub-Sub-STEP 8.1.3.3
FOR STANDARDS MATRIX

of expertise
AND/OR

-Cannot easily verbalize accurately
about fine details of performance
(as shown during tryout of forms)

SEE Sub-Suh-STEP 8.1.3.3
FOR STANDARDS MATRIX

ACTION
TO TAKE

Use FORM A.5(15)

See Sub-STEP A.5.2(c)

Use ALTERNATE FORM A.5(1e)

See Sub-STEP A.5.2(c)
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8.1.3.2 ISub -Sub- STEP JOB DIAGRAM III

INPUT ACTION OUTPUT

Plans for collecting Collect preliminary Assignment of portions
incidents sample; develop major

categories and assign
of informant sample to
different categories

2 informAints to different
categories

(i.e., different levels
of detail)

vi i.2 ix.2

level of detail
obtained is

BROAD
i.e., at TASK level

vii.2.a.I

level of detail
obtained is

SPECIFIC
i.e., at sub-step or
sub-sub-step level

AND
the number of specific
levels mr broad level
is roughly equal

vii.2.a.2

1

L

Level of detail
'obtained is

SPECIFIC
i.e., at sub-step or
sub-sut..-step level

AND
the number of specific
levels per broad level
is roughly

disproportionate
vii.2.b

Assign equal number of
informants to each
broad level or
categories

Assign informants
to broad levels
(categories) in
proportion to number
of sub-divisions within
the category

viii.2.b

Increased likelihood of
comprehensive sampling
of incidents per major
level

ix.2.a

Increased likelihood of
comprehensive sampling
of incidents per major
level



B.1.3.2

DECISION
MATRI X

DIVIDING THE TOTAL NUMBER OF INFORMANTS
AMONG THE MAJOR CATEGORIES OF TERMINAL BEHAVIOR

-The level of detail
obtained is broad or

-In addition to broad
levels, the level of

-In addition to broad
levels, the level of

high; i.e., at TASK detail obtained is detail obtained is
CONDITIONS level rather than at specific; i.e., at the specific; i.e., at the

sub-STEP or sub-STEP or sub-STEP or
sub-sub-STEP levels sub-sub-STEP levels sub-sub-STEP levels

AND AND
-The number of specific The number of specific
levels per broad levels
is roughly equal

levels per broad
levels is
disproportionate

ACTION
Divide informants

among the mat
Divide informants
eigeZI: among the msan

Assign more informants
T - -

to the ma,doe i:eved,t;
TO TAKE

1r4Lvi
having more
sub-divisions (i.e.,
having more sub-steps)

EXAMPLES

Descriptions obtained
only at the TASK level

PERFORMING AS AN
ORTHOPEDIC SURGEON

Descriptions obtained
at the STEP level

-The number of STEPS
reported for each of
the TASKS (in the
column to the left)
is roughly equal

-The number of STEPS
reported for each of
the TASKS (in the
coluIns to the left)
is roughly
disproportionate

A. Gathe m cti.nicat
in4o4mation

B. Web openial
diagnoAtic
in4oAmation

C. Devetop4 a diagnoa.

D. Decidea on
appkopkiate cake

E. ImptementA
theatet

F. Ptovidta continuing
cake

Assign an equal number
.,,f informants to each
TASK (to provide

ridents about a
articular task)

-Assign an equal number
of informants to
describe each TASK:
A-F

e.g., total number of
informants um 100;

assign 16 to provide
critical incidents
about each task

-Assign informants to
each task in
proportion to the
number of STEPS
obtained

e.;., if A has 5 STEPS
and E only 1, assign
informants in the same
proportions



b-Sub-STEP 1 8.1.3.31 JOB DIAGRAM IV

3

INPUT

Assignments to
informants

vi i.3

ACTION OUTPUT

Collect and
periodically assess
adequacy of incidents
reported

viii.3

Collection of
adequately reported
incidents

ix.3

Need to describe
INPUTS

vii.3.a

AND

Need to describe
ACTIONS

11111..

vi 1.3.b

AND

Need to describe
OUTPUTS

vii.3.c

Only accept incidents
which meet standards
fur describing inputs

viii.3.a

Only accept incidents
which meet standards
for describing actions

viii.3.b

Only accept incidents
which meet standards
for describing outputs

viii.3.c

..=1

Description which is:

- Objective and concrete
- Something which has
been observed

ix.3.a

Description of:

-Something someone did
-Something that
actually happened

- Something done that
was critical

Description which is:

- Objective and concrete
- Something which has
been observed

lx.3.c

27



8.1.3.3

STANDARDS
MATRIX

FOUR DESIRABLE PROPERTIES OF A CRITICAL INCIDENT
[EITHER FORM A.5(15) OR A.5(16)]

Is a report of
SOMETH:NG THAT ACTUALLY
HAPPENED

Includes a description
of all three:

The description is
objective, and not an
interpretation:

-An INPUT
DESIRABLE -Input is OBSERVABLE
PROPERTIES -An ACTION, and

-An OUTPUT

and CONCRETELY
described

-Action is what someone
DID
-Output is OBSERVABLE
and COr'PFTE

POSITIVE EXAMP LE

Description of an
actual occurrence

Hu-sing Care Conference Leadership

INPUT INPUT

-Usual time for
administering medicin

-Many patients to deal
with, leading to time
pressure

ACTION

-A participant badgere
a speaker three times
in 30 minutes

ACTIONEXAMPLE OF
PRESENCE OF
PTVPITTFES IN
DESCRIPTIONS
OF INCIDENTS

-The chairman requested
that the speaker be
allowed to finish his
presentation

OUTPUT

that proved effective
or ineffective

VSs

.

A hypothesis about what

-Administered medicine
without checking
patient's condition

OUTPUT -Discussion of all the
facts was completed

VAS

INPUT

-Patient developed
reaction to
administration of
medicine

Vr

INPUT

NEGATIVE EXAM PLE

-Usual time for
administering medicin

-Many patients to deal
with, leading to time
pressure

ACTION

-One participant was
particularly hostile
to the speaker

ACTION

-The chairman was
conciliatory toward
the hostile

participant

OUTPUT

EXAMPLE OF
ABSENCE OF is effective or

ineffective, or about
what should be done

PROPERTIES IN

DESCRIPTION
OF INCIOFNTS -Administered medicine

without checking
patient's condition

No OUTPUT reported -The discussion was
more fruitful

28



B.1.3.3

STANDARDS
MATRIX

DESIRABLE PROPERTIES OF INCIDENTS
PROVIDING FINE DETAIL ON FORM A.5(I6)

DESIRABLE
PROPERTIES

INPUT

(1) Two i*Tut

ACTION

(1) Wrong action in

OUTPUT

(1) Description of the
outcome resulting
from taking one
action (rather than
another) when faced
with a particular
input situation

cell b is either:situations in cells

-A simple omission
of the correct
action
OR (preferably)
-An action that
should be taken
under other input

7177WITarare
Zdentilied:

-Identifies two
inputs that must
be discriminated
before the correct
action can be
taken conditions

(2) Actions in rows B
and C are reported:

-Identifies which
action is
associated with
7170777177it

A

EXAMPLE

C

Wong Action You Took Bad Outcome

c.

A inieleading
eetimate oti the
statistical eigniKi-
canoe o4 the
diAiekenee between
the tteablext4

-b.

Analyzed the obtained
di4iektnee in kesulte
(ming a one-tailed
t-test cyA otatiAticat
oigniiicance

a.

In an expetiment,
rkedicted thole
would be a difikhence

tkeatmente X
and V (but did not
opeciAy which teat-
'lent would be bettek)

Correct OutcomeRight Action to Take

Mould have doubled
the probability
figure, but it would
be a more accurate
estimate

Should have used a
two-tailed t-test
of statistical
significance

Correct OutcomeOther INPUT Situation

Correct assessment
of probability of
obtaining a differ-
ence of the kind
predicted by chance
above

14111111114r

d.

Prediction that
treatment X would
be better than V

21



Sub-Sub-STEP 18.1.3.4 1

(NPUT

Early returns of
incidents

Identification

vii.4

Functionally similar
incidents

vii.4.a

Functionally dissimilar
incidents

v i . Li. b

JOB DIAGRAM V

ACTION

Begin summary and
categorization of
incidents

Decision

Group together
in same category

Group in different
categories

viii.4.b

OUTPUT

Preliminary category
system and assignment
of incidents

ix.4

Incidents grouped into
categories at varying
levels of detail

ix.4.4

Incidents grouped into
categories at varying
levels of detail



8.1.3.4

IDENTIFICATION

MATRIX

THREE CRITERIA TAKEN SINGLY OR JOINTLY FOR DETERMINING

FUNCTIONAL SIMILARITY OF INCIDENTS

INPUTS in incidents ACTIONS taken (and OUTPUTS in incidents
CRITERIA are identical or highly reported in incidents) are identical or highl

6rimilar are identical or highZy
similar

similar

The incident describes Nearly identical The incident describes
FUNCTIONAL behavior aimed at actions (when a behavior that leads
SIMILARITY dealing with an accompanied by highly to comparable outputs

OF INCIDENTS identical or comparable similar inputs or (results, conclusions,
'situation, condit;on,
or problem

outputs) suggest
functional similarity

solutions)

EXAMPLES

(1) "Stopped dtguwent
between two patient)
Out* checkek 'Late;
exptained the kat&
and told them to
4taktlamt oven,
44wig on

"

ca

be4okehand.

(2) "Stayed with two
patiente oho had
been Fighting oven
theist too until
they 4inatty calmed
down and began
playing together
mono coopexativety."

(a) In koth incidents,
a ward attendant is
dealing with
comparable input
situations, i.e.,
quarreling patients

(1) "Stayed with upset
patient; com4okted
and 4tsaaulted hi,
:1ft-it: 'tockAi tuzd

cuddling him."

21 "Spent a gkeat deal
'

o4 Ume with an
unhappy patient,
ptaying with him
and making him Feel
wanted."

(a) The comparable
action is "spending
time with the
patient"

(b) The comparable
Input is "an upset
patient"

(c) The comparable
output is "a calmed
patient"

111 "Tatked calmly to
dietuotbed patient
4ok hsI4 an houx.
al-towing ,IMF to

talk and yeti until
he became cam."

(2) "Patient KMA upset
oven having been
kebugged by another
attendant; co-614
Listened until he
quieted down."

(a) The comparable
output was the
quieting down of
the patient

.411 these are examples of "calming, reassuring, or supporting misbehaving patients."

11



ORDEN Of EVENTS IN GROUPING, CATEGORIZING.
8.1.3.4 AND LASELING CATEGORIES Of INCIDENTS

DI CITION
mall"! FIRST SECOND TRIAD

CONDITIONS
Sample of grouped
incidents

Labeled categories at
Lave' I

emmmom

Labeled categories at
Level II

--1

(a) f:roap raw incidents fd) 5row Level I ril) Crow LeveZ :I

according to ootOgories accord- categories accord-

:Uncticnal ing to AnctionaZ ing to fMmoti:mal

ACTION
ein,i'f.riti,

(r) Strive Crf a large
eimilartte

(e) .5'trive to create a

timilarftv
0/ rtrive to crrat, a

TO TAKE number of grouringe ecfuliderat(.v sma1Lni number of prournor

to) Croat( a octagon,
Label- -for soon of

Nmocr of grow snot
than obtained at

even 'matter than
the niiirier7f Level

thee. 7rourin5-..a. Level I :I orowinge
resulting in Level (f) Conta,..e a category (ii Create a adtegorb

1 categories Label for each of
these new groupinge.
~kiting in Level

Label for each of
these new groupings
resulting iR Level

II categories III categories

Ill, groupings

at Level 1

36 groupings
at Levet It

8 groupings
et Level III

01 Invest gated chance 11) Identify PRoblemw IR) FORMULATING PROS-
1{inding4, until- (I) Regime the Pvahtem LENS Alt KOPOTNESIS
petted Results oil 131 Set Up Hypotheses (81 PLANNING AND
dii(icutties en- III Collect Infennation rf ernwrwc THE
counteAed .i.rt week ¶51 Set ur 46somptinns INVESTIGATION
OA mentaoned ,s4g- (S) Conthel ImpoRtant (c) cemmerriwn ur
nifCcance of suck Vahiables INVESTIGATION
ikadtmos 171 Develop Systematic (D) INTERPRETING

teAnem It; Chew foe cnveAtt- name tESEASCN RESULT!
from pakcon a potable" 11) Ploy Use of EPPAMP- (E) pitipAkiNG erpopTs

"Performing foe mhcce sotutunt meat 1F1 ADMINISTERING
Research" was ungeetty ntedtd III Antkcipate D.iffi- RESEARCH PROJECTS

(31 Suftested a new cultit4 (G) ACCEPTING
pRoblem which 10) 1/444m6i" 41"6" of ORGANIZATIONAL
be audit,' with an ObSeevatiofts RESPONSIBILITY
ateeadg saccedsfut "I Develop Methods 1N1 ACCEPTING PERSONAL
teckLe 1f) Apply Methods RESPONSIBILITY

(4) Pftopoeed an 13) MehLife PRoceAmAeu

Entikaa now pub-
ter oft Gee of

14) Apply Theony
IS) Attend to Details

A

15) Wed gotatefitUtA t

had Recently been
made available to
study poevioustg
uediolved problem

(e) Conducted Oitair-t-
navy inwestAgation
to see aftethen
phenomena ntAited

IS) Analyze Data
fll Evaluate F4ndangs
III Pout Out ?molted-

thorns oA Pats

111 Des ceibe Week
20) Substantiate Irked-

istoe

111 ORgamize Repot
21) Use Appeopeuaite

Repoott Stole

4Arcumental study
ot to ifuRnish
easentilt bascc
data

23) Setect ?would
24) Dent with

Suboviknntes

251 CooRdinate WO
of GeinAps

261 Lue AdInCitisttative
Peckaiene

271 Wort aith OtheR
GnempA

21) Pert4ow Ow Mock
ill Assist if the WoRk

oi OtittAs

(50) Suboutinate
Pehsonal Tattiest&

311 Accept Supenviston
311 Adapt to Associates
33) Adapt tr Job

Dentanda
34) meet PINAA0d1

(114) eei4htened inter-
eat kn eepeet and

CeennOnents
151 se,* Nal, Awl

AtAruteted thought
bu st4tt1(ut ednet

o4 po!esentatkon

Ethical
1111 Snow Imtveeet an

woo

31-



B.1.3.4

STANDARDS
MATRIX

CRITERIA r3R DETERMINING ACCEPTABILITY
OF CATEGORIES AND THEIR LABELS CR TITLES

_ortoonri:es and their labels are at
a level of generality just one

-Categories and their Labels are at
a level of generality two or more

step removed from the material in
the category

steps removed from the material in
the category

CRITERIA Raw inciaents are grouped and Raw incidents are directly
labeled at Level I grouped into a small number of

Level I labels are grouped and Level III categories without
Labeled at Level II intermediate levels

Level II labels are grouped and
labeled at Level III

ACCEPTABILITY ACCEPTABLE GROUPINGS LESS ACCEPTABLE
OF LABELING AND LABELING GROUPINGS AND LABELING

CATEGORIZATION PROCESS REMAINS CATEGORIZATION PROCESS BECOMES
RATIONALE EMPIRICAL AND TOO JUDGMENTAL AND INTERPRETIVE

SYSTEMATICALLY INDUCTIVE

EXAMPLES

(1) "Stopped aAgument between two
patients °Ink checkert /tutu;

explained the /tutu and told
them to atdAt game overt,
agkeeing on /Luta be6okehand."

(2) "Stayed with two patient4 who
had been 6ighting oven .the .k

The same two incidents (to the
left) should not be categorized
at Levels II or III

All the Level I categories (e.g.,
calming, reassuming, on Auppokting
mia behaving patient) should provide

too unit they ginatty earned the basis for creating Level II

down and began .,Laying .together
move coopekativety."

categories

e.g., "USES SUPPORTIVE TECHNIQUES

Category Label at Level I Is:
AND VERBAL PERSUASTION"

"Catming, kea44ming, ok aupponting
pniAbehaving patient."

A higher level (i.e., III) (e.g.,
"CONTROLS RELUCTANT OR UNDESIRABLE
BEHAVIOR") is better derived from

The level of generality of the an intermediate level (Level II)

summarizing statement is not far rather than directly from the

removed from the incidents
themselves. (See opposite)

lowest level (Level. I)

33



8.1.3.4

STANDARDS
MATRIX

PROBABLE PROPERTIES OF DIFFERENT LEVELS OF CATEGORIES AND THEIF. LABEIS

PROPERTIES

LEVELS

-Describes general

22Eig.
OR

- Describes conditions

at higheot level of
generality

- Describes behavior a
highest level of
generality

-Describes conditions
at intermediate levela
of generality

OR
-Describes behavior at
intermediate levels
of generality

-Describes behavior at
lowest level of
generality (close to
the behavior itself)

Level III Level II Level I

"GOAL"
EXAMPLES

e.g., "nursing
behavior"

-Puventing injulty to
patient
-Pkeventing injury to
ee. and other sta6A
membeu
-ContAibuting to
eAiective wand manage-
meat
-Mai hintainzIng etcat,
moral, and pAoKe44ion-
at behavior

/
/

/

"CONDITION"
EXAMPLES

e.g., "driving
behavior"

TASKS RELATED TO:

-TkaAAic conditions
-Roadway chaAactek-

iatics

bac/au-amt.
-Hite6
-Curves
-Lanes
-ObstAuction4
-TuAnaboLtz
-Ctotaingt, bkidget,

Etc.

-The enviAnniment
-The can

Etc.

"BEHAVIOR"
EXAMPLES

e.g., "conducting
research"

(A) FORMULATING PROU-
LEMS AND HYPOTHESLS

(6) PLANNING AND
DESIGNING THE
INVESTIGATION

(11) Develop Methods (1) Devetoped unique
(12) Apply Methods / Aotution using mathe
(13) Mod-4y PAoceduAz4 maticat anatyait

a Ao d(14) Apply Theoky---i 12) TAn4tme
to that it mpAobtemad be

(15) Attend to DetaAlt 4otved by mathematA.-
(16) Analyze Data cat anato,i4

(3) Explained phenomenon
Ido analyzing puce-
dotes used

(4) Solved a problem by
applying textbook
piLinckplet

(5) PAovided an4weA4 to
technicat question

(6) CoAAectto intek-
pAeted theory in

apply it to a
pAobtem

(CI CONDUCTING THE
INVLSTIGATION

(V) INTIRPRETNG
RESEARCH RESULTS

(U) PREPARING REPORTS
(F) ADMINISTERING

RESEAR CH PROJECTS
(G) ACCEPTING

ORGANIZATIONAL
RESPONSISILITY

(H) ACCEPTING PERSONAL
RESPONSIlilLITV



Sub-Sub-STEP 16.1.3.51

INPUT

collection of planned
number of incidents and
their assignment to
preliminary category
system

vii.5.

JOB DIAGRAM VI

ACTION

Assess the adequacy of
the size of the sample
of incidents (continue
collecting until judged
adequate)

viii.5

OUTPUT

Adequate sample of
Incidents

Identification

Collection of 100
incidents in addition
to the planned number
of incidents results
in an increase of more
than 2% in the number
of lowest level
categories

vii.5.a

Collection of 100
incidents in addition
to the planned number
of incidents results
in an increase of less
than 2% in the number
of lowest level
categories

Decision

Continue collecting
additional incidents
until the 2% figure
is reached

viii.5.a

Stop collecting
additional incidents

viii.5.b

Comprehensive collection
of critical incidents

ix.5.a

Comprehensive collection
of critical incidents

ix.5.b

IC



B.1.3.5

IDENTIFICATION
MATRIX

CRITERIA FOR DETERMINING THE ADEQUACY OF
THE SIZE OF THE SAMPLE OF INCIDENTS

After the planned number of
incidents has been collected and

After the planned number of
incidents has been collected and

categorized (to the lowest category categorized (to the lowest categ
CRITERIA level planned on),

the addition of 100 incidents

level planned on),

the addition of 100 incidents
yieili------yields

LESS THAN 2 PERCENT MORE THAN 2 PPRCENT

new, lowest level categories

_
new, lowest level categories

V +mow 1

ADEQUACY OF ADEQUATE NUMBER INADEQUATE NUMBER
SAMPLE SIZE OF INCIDENTS COLLECTED OF INCIDENTS COLLECTED

EXAMPLES

(a) 2000 incidents have been
categorized into TASKS,
and Sub-STEPS, resulting

10 TASKS
50 STEPS
225 Sub-STEPS

(b) The addition of 100 incidents
results in only 3 new

STEPS,
in:

Sub-STEPS

is

increase

(a) 2000 incidents have been
categorized into TASKS, STEPS,
and Sub-STEPS, resulting in:

15 TASKS
90 STEPS

(b) The addition of 100 incidents
results in II new STEPS

...

(c) II new STEPS
is

(c) 3 new Sub-STEPS
225 existing Sub-STEPS

less than a 2 percent

90 existing STEPS

more than a 2 percent increase

34,



6.1 .3. 5

DECISION
MATRIX

DETERMINING WHEN IT IS NECESSARY TO COLLECT
ADDITIONAL INCIDENTS IN ORDER TO ASSURE AN ADEQUATE SAMPLE

SAMPLE OF SAMPLE OF
CONDITIONS COLLECTED INCIDENTS COLLECTED INCIDENTS

IS ADEQUATE IS INADEQUATE

Stop collecting additional Continue collecting additional
ACTION incidents sample of 200 new incidents until
TO TAKE the percentage of new, lowest-level

categories in a given sample drops
to 207 or less

37



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A category system embodying levels of detail appro-
priate to the criterion behavior under study -- and
categories of incidents sequenced if contingencies
exist among the categories.

-

WHAT YOU WILL
WORK FROM

(1) Complete sample of incidents.

I (2) Preliminary systems of categories for clarifying
the incidents.

WHAT YOU WILL
DO

(1) Complete categorization systais.

(2) Sequence categories whenever appropriate.

FORMS 70U WILL
USE

None

33



I

1

IDESCRIPTION OF Sub STEP B.1.4

INPUT

Partial or tentative
categorization of
incidents;

and
complete sample of
incidents

x

ACTION

Complete categorization
of incidents and
sequence categories
when appropriate

xi

OUTPUT

Sequenced and
categorized incidents

xii

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: What
are contingent
behaviors . . . 44

-MATRIX: Sequencing
contingent
behaviors . . . 45

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Collected and
partially categorized
incidents

B.1.3
FORMS: A.5(1)-(3)
FORMS: A.5(15) or

(JO
B' 1.3

1
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Sub-STEP 8.1.4 JOB DIAGRAM I

INPUT

Partial or tentative
categorization of
incidents;

and
complete sample of
incidents

x

ACTION

Complete categorization
of incidents Ind
sequence categories
when appropriate

xi

OUTPUT

Sequenced and
categorized incidents

xii

Complete sample of
incidents (partially
or tentatively
categorized)

x. 1

Category system

x.2

Complete categorization
(and labeling) of all
incidents in manner
prescribed in Sub-STEP
8.1.3

Sequence categories at
all category levels
whenever appropriate

xi .2

Final category system

Sequenced and non-
sequenced categories

xii.2
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B.1.4.2 1-Sub-STEP JOB DIAGRAM II

INPUT

Category system

x.2

ACTION

Sequence categories at
all category levels
whenever appropriate

xi.2

OUTPUT

Sequenced and non-
sequenced categories

xii.2

Categories summarize
contingent behaviors

x. 2.a

Categories summarize
non-contingent behaviors

x.2.b

Sequence categories
according to
contingencies

xi.2.a

Do not sequence
categories

xi.2.b

.alw

Categories sequenced
at Levels I, II, and III

Non-sequenced categories
at whatever level

xii.2.b

4 va



JOB PROCEDURES

page

What are contingent and
non-contingent behaviors

__

44

Determining whether to
sequence behaviors

45

.. ,

43



8.1.4.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING CONTINGENT AND NON-CONTINGENT BEHAVIOR
(AT OTHER THE TASK, STEP, OR SUB-:STEP LEVELS)

CRITERIA

The OUTPUT of a behavior becomes
the INPUT of the nest behavior in
a sequence of behaviors

t.e., the OUTPUT of one task

............

The OUTPUT of a behavior does NOT
become the INPUT of the next
behavior in a sequence of behavior^

It is a self-contained, separate
behavior

i.e., the OUTPUT of a task marks

becomes the INPUT for the
nest task, or

i.e., the OUTPUT of one step
becomes the INPUT for the
next step, or

i.e., the OUTPUT of one sub-step

the end of the behavior; it
does not become the input
for another taek

i.e., the OUTPUT of a step marksbecomes the INPUT for the
next sub -step the end of the behavior; it

does not become the INPUT
for another step

1. e., the OUTPUT of a sub -step
marks the end of the behavior,
it does noTTecome the input
for another sub -step

TYPE OF
BEHAVIOR

CONTIWANT BEHAVIORS NON-CONTINGENT BEHAVIORS

CONTINGENT TASKS NON-CONTINGENT TASKS

e.g., from the instructional e.g., from performance of hospital
development process: attendants for mentally

-IDENTIFY OBJECTIVES
retarded patients:

"TASK" -FORMULATE INSTRUCTIONAL -CNECKYNG AND OBSERVING

EXAMPLE STRATEGIES - TRAINING THE PATIENT FOR

-DEVELOP INSTRUCTIONAL SELF-CARE
MATERIALS -CONTROLLING RELUCTANT OR
-TRY OUT INSTRUCTIONAL UNDESIRABLE BEHAVIOR
MATERIALS -RECOGNIZING AND RESPONDING
-REVISE MATERIALS TO EMOTIONAL NEEDS

Etc.
-PREVENTING INJURY TO PATIENT

The performance of each of these
Etc.

tasks is contingent on the output The performance of each of these

of a preceding task tasks is not contingent on the
output of receding task

CONTINGENT STEPS NON - CONTINGENT STEPS

(within the same task) (within the same task)

TASK: TRY OUT INSTRUCTIONAL TASK: RECOGNIZING AND RESPONDING

MATERIALS TO EMOTIONAL NEEDS

STEPS: -RepkoductA sulgicient STEPS: -Csonsidess patient's

"STEP"
eopie4 o4 matmiat4 iOlt ieelino

EXAMPLE
tayout popukation
-Administexs mateAiets and

-Cossidas patieox's

',Lek /tenets ukentven
tests to popuiation poissibte

-Cottett4 data on tnyout -Maintains a cam, poaitive

-Anatyzek data and suppontive attitude
-Shoals impaAtiat.it#

The performance of each of these
steps is ecntinaent on the output

consistency in patieandnt
taut

of a precelTITITIFiF
The perfomInce of each of these
steps it not contingent on the
output of a =eadin step



B.1.4.2

DECISION
MATRIX

DETERMINING WHETHER TO SEQUENCE CATE(ORIES
OF INCIvENTS AT WHATEVER LEVEL OF GENERALITY

CONDITIONS
Categories summarize

CONTINGENT
Behavior

Categories summarize
NON-CONT I NG ENT

j---Behavior

ACTION
TO TAKE

Sequence categories
according to the contingency

Do not sequence categories

-If any Level III categories
(highest level of generality)
are contingent,

-if any Level III categories
(highest level o7 generality)
are not contingent,

sequence them according to the
contingency

do not sequence them

EXAMPLES -If any Level II categories within -If any Level II categories within
a Level III category are a Level III category are not
contingent, contingent,

sequence them according to the
contingency

do not sequence them

-If any Level I categories within -If any Level I categories within
a Level II category are a Level II category are not
contingent, continent,

sequence them according to the
contingency

do not sequence them
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
A reliable category eyeter? for classifying the
collected critical. incidents.

WHAT YOU WILL
WORK FROM

(1) A category system.

WHAT YOU WILL
DO

(1) Have independent judges using the category system
categorize a sample of approximately 100 incidents.

(2) Assess the reliability (1 nter-judge agreement)
of the categorizations.

(3) Revise the category system if the category
system is used unreliably.

FORMS YOU WILL
USE

None
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DESCRIPTION OF Sub-STEP B.1.5

INPUT

Categorized and
sequenced incidents

ACTION

Assess reliability
of categorization and
revise categories
when necessary

xiv

Job Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS

OUTPUT

Fully and reliably
categorized criterion
behavior

FORMS TO USE

xv

-MATRIX: When
categorization
can be judged

-MATRIX:
Categorizing
incidents using

-MATRIX: Adequacy
of category
headings . . . 56

reliable . . . . 53 general category
-MATRIX: Which
incidents to
analyze for

scheme
-MATRIX: What

confusing

51

contingency . . 54 contingencies to
-MATRIX: Which
wrong categoriza-
tions to
analyze . . 55

look for . . . . 56

Required Materi;els

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Categorized and
sequenced incidents .1.4

1

1

I
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Sub-STEP JOB 0:AGRA!,

INPUT

Categorized and
sequenced incidents

ACTION

Assess reliab:lity
of category and revise
categories w: en
necessary

xiv

OUTPUT

Fully and reliably
categorized criterion
behavior

Sample of 100 incidents
and final category
system

Results of the 10
individual

categorizations

(If) the categori
is unreliabl e

zation

1.

Sub-STEPS

ave approximately 10
informants assign each
f the 100 incidents
o one of the categoric

xiv. 1

Compute the degree of
agreement of the 10

informants with the
Final categorization of
(incidents

xiv.2

Revise the category
system to remove sources
of unreliability

xiv.3

48

10 individual

categorizations of 100
incidents

xv. 1

Estimate of the
reliab;lity of use of
he category system

xv.2

....z

'evised category system

xv.3



JOB PROCEDURES

page

Categorizing incidents at
various levels 51

How to determine reliability
of categorizations 53

Dealing with wrongly categorized
incidents 53, 56

Adequacy of category labels 56
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sub..Sub-STEP

1

I B.1.5.1 I JOB DIAGRAM II

INPUT

[Sample of 100 incidents
and final category

system

ACTION

Have approximately 10
informants assign each
of the 100 incidents to
one of the categories

xiv. 1

..1111w

OUTPUT

10 individual
categorizations of 100
incidents

xv. 1

Incidents categorized
at one level of detail

xiii.l.a

Incidents categorized
at two levels of detail

xiii.l.b

Incidents categorized
at three levels of
detail

xiii.l.cl

Have informants
categorize a sample of

incidents at the lowest
level of detail
obtained

xiv. 1

Sample of 100 incidents
categorized using the

most detailed set of
categories

xv. 1
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J

DETERMINING AT WHICH CATEGORY LEVEL TO REQUIRE
!NFORMANTS TO CATEGORIZE THE SAMPLE OF 100 INCIDENTS

DECISION
MATRIX

CONDITIONS

Criterion behavior
summarized by

Level I categories

Criterion behavior

summarized by

Level I and II
categories

Criterion behavior

summarized by

Level 1, II, and III
categories

Have informants Have informants Have informants
assign each of the assign each of the assign each of the

ACTION 100 incidents to 100 incidents to 100 incidents to
TO TAKE

one of the Level I one of the Level I one of the Level I
categories categories categories

(the lowest level (the lowest level (the lowest level

obtained) obtained) obtained)
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.1:1'b=%ub-STEP
IB.1.5.2 JOB DIAGRAM III

2

INPUT

Results of the 10
Individual

categorizations

ACTION OUTPUT

Compute the degree of
agreement among the 10
informants on the
categorization of
incidents

xiv.1

Estimate of the
reliability of use of
the category system

xv. 1

70% of informants agree
on categorization of

70% of the incidents

xiii.2.a

70t of informants agree
on categorization of

less than 70% of the
incidents

xiii.2.b

Judge category scheme
to be RELIABLE

Judge category scheme
to be UNRELIABLE

xiv.2.6

'Judgment of category
reliability

xv.2.a

Judgment of category
unreliability

xv.2.b
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8.1.5.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING THE RELIABILITY (I.E., CONSISTENCY
OR AGREEMENT AMONG INFORMANTS) OF THE CATEGORY SYSTEM

CRITERIA

-P or an incident,

a minimum of 7/10 (707) of the
informants

categorize it the same way as the
developer of the category system

PLUS

-This kind of agreement should be
obtained for

approximately 70/100 (70:1 of the
incidents

-This kind of agreement is
obtained for

less than 70/100 of the incidents

Category system
is relatively

RELIABLE

Category system
is relatively

UNRELIABLE

JUDGMENT
OF RELIABILITY

ACCEPTABILITY OF
THE CATEGORIES

Need not be revised Needs to be revised

53



cb-Sub-STEP 8.1.5.31

INPUT

(If) the categorization
is unreliable

ACTION

Revise the category
system to rer.ove
sources of unreliability

xiv. 3

OUTPUT

Revised category system

xv.

High agreement among
informants about an
incorrectly categorized
incident

- xiii.3.a

Low agreement among
informants about an
incorrectly categorized
incident

xiii.3.b

Analyze for primary
identification of
source of confusion

xiv.3.a

Analyze for secondary
;dentificdtion of
confusion

xiv.3.b

..110.-

Primary source of
information about
remedy for category
system

A secondary, less
useful source of
information about
remedy for category
system

xv.3.b
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6.1.5.3

IDENTIFICATION
MATRIX

CRITERIA FOR DETERMINING WHICH WRONGLY CATEGORIZED INCIDENTS
SHOULD BE ANALYZED FOR SOURCES OF CONFUSION

-Incidents which are wrongly
categorized by

the laraect number of informants

-Incidents which are wrongly
categorized by

the smallest number of informants

PLUS OR

CRITERIA -There is high agreement among -Even i a large number of
those who wrongly categorized
the incident

informants wrongly categorize it,

there is Zow agreement among those
i.e., they assl'gn it to the same, who wrongly categorized the

incidentwrong category

(the confusion is systematic) i.e., they assign it to various,
wrong categories

(the confusion is random)

USEFULNESS
IN ANALYZING USEFUL LESS USEFUL

CONFUSIONS

EXAMPLES

-Incidents which six or more -Incidents which four or five
informants wrongly classify
or categorize

AND

informants wrongly classify
or categorize

OR

-The six or more informants tend to -Even if s;x or more wrongly
assign the same incident to the categorized it, no more than two

same, wrong category; (three or informants assign it to the same,
wrong categorymore of the six do this)
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8.1.5.3

DECISION
MATRIX

DETERMINING WHETHER AND HOW TO ANALYZE INCIDENTS WRONGLY CATEGORIZED

CONDITIONS
Incidents are wrongly categorized

in a SYSTEMATIC way
(are useful to analyze)

Incidents are wrongly categorized
in a NON-SYSTEMATIC or random way
(are more difficult to analyze)

ACTION
TO TAKE

(1) Inspect the two (or more)
categories involved:

i.e., the correct category and
the wrong category which a
large percentage of the
informants agreed on

(2) Look for overlap or similarity
in wording as source of
confusion

(3) Make the category headings
distinctly different

Inspect these incidents for less
obvious sources of confusion

8.1.5.3 CRITERIA FOR DETERMINING ADEQUACY OF CATEGORY LABELS OR DESCRIPTIONS

STANDARDS
MATRIX

ADEQUACY OF
CATEGORY LABELS

ADEQUATE INADEQUATE

CRITERIA

-Categories comprehensively cover
all behaviors

-Category headings:

-.are mutually exclusive
are brief but complete
use verb phrases (when behavior
is described)

-.require no qualification,
e.g., "except for"

-Categories omit relevant behaviorl

-Category headingc:

-.overlap
are too long
use noun phrases when behavior
is described

-.require qualification
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8.1.1

8.1.2

B.1.3

B.1.4

.1.5

STEP B.1

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

-Determined required
number of incidents
and required number
of informants

-Selected informants
and methods for
obtaining informa-
tion from them

-Adequacy of sample
size

-Collected incidents
until sample size
is judged adequate

-Preliminary
categorization of
incidents

-A.5(I)-(3)

-A.5(15) or A.5(16)

-Contingent and -Sequenced -Complete
non-contingent contingent categorization of
categories of categories incidents
behavior

-Assessed reliability
of categorization
-kevised categories
(when necessary)

'With the completion of Sub-STEP B.1.5, additional analynee of terminal behavior
are performed an per the stepc beginning with Step B.3.3.
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B.2

STEP I 8,2 1

Plan the sequence for collecting from individual "performance" experts or

"knowledge domain" experts the types of information needed to nerform the

various, required types of analysis of criterion behavior.

8.2.1

B.2.2

B.2.3

Schedule the simultaneous or successive collection of different types

of information needed for the aralysis of criterion behavior.

Plan the order in which information about the various constituent

Darts of criterion behavior will be collecl.ed.

Plan the elimination of redundant information collecton and

recordiny.

Step B.2 is not performed if Step B.1 has been performed, and
vice versa.



B.2 1

ON,

STEP OVERVIEW

INPUT

Nature of expertise
of informant/expert

and
type of criterion
behavior

ACTION

Plan the sequence of
information collection

OUTPUT

Schedule order for
collecting different
types of information
needed to analyze

criterion behavior

8.2.1

8.2.2

B.2.3

Nature of expertise of
the informant/expert

Nature of criterion
behavior

Nature of criterion

behavior

vii

Sub-STEPS

Schedule the order of
collecting different
types of information

ii

Schedule the order in
which levels of
information detail
will be obtained

1

Review the criterion
behavior and plan
the elimination of
redundant information
collection when
possible

viii

11,

...

rep.

Plans for simultaneous
or successive collec-
tion of different
types of information

iii

Plans for sequence in
which broad ana
specific levels of
information detail
will be obtained

Anticipated reduction
in information
processing and recoro-
ing

ix



I B.2 I

.2.1

.2.2

.2.3

STEP

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD ;on OUTPUTS FORMS TO USE

-MATRIX: Type -MATRIX: Scheduling
of informant collection of
expertise . . . 62 information

different
from

sources . . 67

-MATRIX: Judging
complexity of
criterion
behavior . 72,

-MATRIX: When
Is criterion
behavior
contingent . .

73

74

-MATRIX: Order
of collecting
information at
different detail
levels . . . 75-79

-MATRIX:
Repetitiveness
of criterion
behaviors . .

-MATRIX: Which
analyses to
eliminate or
reduce . . . .

84

86

-MATRIX:

Elimination
of information
processing or
recording . . 85
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
Plano t collect needed types of information about
the criterion from one or mcre informants.

WHAT YOU Will
WORK FROM

(1) Identification of the nature of the expertise
possessed by an informant/expert.

WHAT YOU WILL
DO

(1) Schedule the order in which types of information
wi i I be col lected.

FORMS YOU WILL
USE

None,
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DESCRIPTION OF Sub -STEP J B.2.1

INPUT

Nature of expertise of
the informant/expert

ACTION CUTPUT

Schedule the order of
collecting different
types of information

ii

CRITERIA FOR
IDENTIFYING INPUTS

Plans for simultaneous
or successive collection
of different types of
information

iii

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Type -MATRIX: Scheduling
of informant collection of

expertise . . . 62 information
different

from

sources . . . 67

Req;ared Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Identification of
avai;able experts A.3.2
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Sub-STEP 8.2.1 JOB DIAGRAM

INPUT

Nature of expertise of
the informant/expert

ACTION OUTPUT

Schedule the order of
collecting different
types of information

ii

Plans for simultaneous
or successive collec-
tion of different types
of information

iii

Expertise about:

-Criterion behavior
-Training appropriate
for criterion behavior
-Characteristics of
target audience

resides in one
informant/expert

i.a

Expertise about:

- Terminal behavior
- Training appropriate

for criterion behavior
-Characteristics of
target audience

does not reside in
one informant/expert

i.b

Decision

Schedule the
SIMULTANEOUS

collection of different
types of information
from one expert

H.a

---1

Schedule the
SIMULTANEOUS

collection of different
types of information
from more than one
expert

=411.

OR

,M1=11P

Schedule the
SUCCESSIVE

collection of different
types of information
from more than one
expert

ii.b.2

Plans for the order of
collecting different
types of information

Plans for the order of
collecting different
types of information

I i.b
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JOB PROCEDURES

page

Determining the suitability
of informants

66

Determining the timing of
information collection

67

65



6,2.1

IDENTIFICATION
MATRIX

CRITERIA FOR DETERMINING WHETHER PERFORMANCE OR KNOWLELHA UUMAIN
INFORMANT IS SUITABLE TO PROVIDE INFORMATION

ABOUT TRAINING /INSTRUCTION REQUIREMENTS OR ABOUT THE TARGET AUDIENCE

CRITERIA

/nfcrm(Ynt har been resronsPile for
training personnel for job
performance

OR
Informant has been responsible for
providing instruction in subject
matter areas involving either
"performance" or "knowledge domain"

......

Informant has NOT been responsible
for training personnel for job
performance

OR
Informant has NOT been responsible
for providing instruction in
subject matter areas involving
either "performance" or "knowledge
domain"

SUITABILITY
FOR PROVIDING
INFORMATION

NEEDED
SUITABLE UNSUITABLE

"JOB"
EXAMPLE

Training director who is also
proficient at the criterion behaviorcriterion

Supervisnr, proficient at the
behavior, but who has

never taught the criterion behavior

"SUBJECT MATTER"
E XAMPLE

Biology teacher familiar with a
particular grade level

Curriculum specialist in biology
who has not taught (at all) or has
not taught at a particular grade
level
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8.2.1

DECISION
MATRIX

DETERMINING WHETHER TO COLLECT THE INFORMATION NEEDED FOR DIFFERENT
TYPES OF ANALYSIS AT THE SAME TIME OR AT DIFFERENT TIMES

Ineormant ho is exper,
about "performance" and/or
about "knowledge domain"

is also expert about:

Informant who is expert
about "performance" and/or
about "knowledge domain"

is NOT expert about:CONDITIONS

-training or instruction required
-entering skills of the target
population

-training or instruction required
-entering skills of the target
population

ACTION
TO TAKE

For cash sub-STEP or sub-sub-STEP
in a PEPFOill:ANCE arca (taking the

lowest level obtained), or

For each topic or sub-topic in a

Por each sub-STEP or sub-sub-STEP
in a PERFORMANCE area (taking the
lowest level obtained), or

For each tonic or sub-topic in a
KNOWLEDGE DO:fAIN (taking the lowest
level obtained),

Perform a Task Description
AND

at the rare ti,me

,7NOWLEDG:: DGMAIN (taking the lowest
level obtained),

Perform a Task Description
AND

at a later time

Gather informatiun from otherGather information for the follow-
ins analyses:

-a task analysis
-a learning analysis
-an audience analysis

AND
at a later time

informants for the following
nalyses:

a task analysis
a learning analysis
an audience analysis

AND
at a later time

Do the following yourself:

-a mode analysis
So the following yourself:

a mode analysis

DIAGRAM

from informant
#1

task description

same

from
informant

#1

task
description

from
informant

#1

task
analysis

learnin g

analysis

audience
analysis

.

Jr

from informants
#2, #3, etc.

task analysis
learning analysis
audience analysis

time

0
+

later

time

0
(yourself)

mode
analysis 0

(yourself)

mode analysis
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
Plans for the order in which information at
varying levels of detail will be collected.

WHAT YOU WILL
WORK FROM

(1) Identification of the criterion behavior as being:

... complex/non-complex

... easy to summarize/difficult to summarize

WHAT YOU WILL
DO

(I) Make scheduling plans about the order in which
broad and then increasinnly narrower descriptions
of the criterion behavior will be obtained.

FORMS YOU WILL
USE

None
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DESCRIPTION OF Sub STEP 8.2.2

INPUT

.;ature of criterion
behavior

iv

ACTION

Schedule the order in
which levels of
information detail
will be obtained 411111.

OUTPUT

Plans for sequence in
which broad and
srecific levels of
information detail will
be obtained

vi

CRITERIA FOR
IDENTIFYING INPUTS

Joh Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Judging
complexity of
criterion
behavior . . 72,

-MATRIX: When
is criterion
behavior
contingent .

1-MATRIX:

73

74

Order
cf collecting
information at
different detail
levels . 75-71

Ilequircd Nlaterials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Identification of
complexity of

A.5.2
(a)"performance"

Identification of
difficulty of
summarizing
"knowledge domain"
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Sub-STEP G.2.2 JOB DIAGRAM

INPUT

Nature of criterion
behavior

iv

ACTION OUTPUT

Schedule the order in
which levels of
information detail
will be obtained

Plans for sequence in
which broad and
specific levels of
information detail will
be obtained

-Complex performance
-Knowledge domain
difficult to summarize

i v. a

-Non-complex performance
-Knowledge domain not
difficult to summarize

iv.b

Plan to organize
information collection
by starting at broad
levels of detail- -
working down to more
specific levels

v.a

Plan to organize
information collection
by starting at
relatively specific
levels of detail

v.b

Plans for order of
information collection

vi.a

Plans for order of
information collection

vi.b
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JOB PROCEDURES

page

Determining whether a performance
is "complex" or "simple"

72

Deterninine whether a performance
is difficut or easy to summarize

72

Determining whether a performance
is "contingent" or "non-contingent"

73

Determining the order of
information collection about
contingent and non-contingent

"performance"

74-77

Determining the order of
information collection about
"knowledge domains"

78-79

71



8.2.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING WHETHER PERFORMANCE
IS LIKELY TO BE COMPLEX OR SIMPLE

CRITERIA

Performance consists of:

Jon, chains
-Difficult discriminations or
generalizations
-Piffieult associations

Performance consists of:

-Short chains
relatively easy discriminations
or generalizations
-relatively easy associations

JUDGMENT OF
COMPLEXITY

Relatively
COMPLEX
Performance

Relatively
SIMPLE

Performance

-Developing a science curriculum

-Deveioping a compute, program

-Doing addition or subtraction

-Drawing a map in geography

EXAMPLES -Flying an airplane -Bisecting an angle in geometry

-Carrying out a research project -Reciting a four line poem

-Deriving a statistical formula -Solving for an unknown in a
statistical formula

8.2.2

IDENTIFICATION
MATTAIX

CRITERIA FOR IDENTIFYING WHETHER KNOWLEDGE DOMAIN
IS LIKELY TO BE DIFFICULT OR EASY TO SUMMARIZE

liss

-Inv,,lves a relatively larae -Involves a relatively small
body of knowledge

AND

body of knowledge

AND

CRITERIA -Varicur part.> in the body o! -Various vartn in the body of
knowWge are integrated or inter- knowledge are not integrated or
related (i.e., terminal Lf;iavicr relatrd (i.e., terminal behavior
involves one Part derendent on does not involve one part
terminal be;avior in another) derenGTt on terminal behav:or

in another)

lir.. mmmimiew

JUDGMENT
Knowledge domain Knowledge domain

OF DIFFICULTY
is relatively DIFFICULT

to summarize
Is relatively EASY

to summarize

EXAMPLES

-Physics
-Chemistry
-Psychology
-Mathematics
-Art appreciation
-Philosophy
-Economics
-History

-Any small subdivision of the
areas in the left-hand column
-Rules for removing common types
of household stains
-Names of children in a teacher's
homeroom
-Description of properties of a
single drug
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CRITERIA FOR IDENTIFYING CONTINGENT AND NON-CONTINGENT BEHAVIOR
6.2.2 (AT EITHER THE TASK, STEP, OR SUB-STEP LEVELS)

IDENTIFICATION
MATRI X

ChiTERIA

The OUTPUT of a behavior becomes
the INPUT of the next behavior in
a sequence of 3ehaviora

i.e., the OVTPVT of one task
tecomes the INPUT for the
nest task, or

I.e., the OUTPUT of one rtes

The OUTPUT of a behavior does NOT
become the INPUT of the next
behavior in a sequence of behavior

It is a self-contained, senarate
behavior

ze., the OUTPUT of a task marks
the end o tke bSrgior; itbecomes the INPUT for the

nest step, or
i.e., the OUTPUT of one sub -stet

does not become the input
for another task

i.e., the OUTPUT of a ,ten marks
the end of the Ii;76ior; it

becomes the INPUT for eke
nest sub-step

does not become the INPUT
''or another step

i.e., the OUTPUT of a sub-step
marks the end of the behavior
it does not lFecome the input
for anotKii7 sub-aster

TYPE OF
BEHAVIOR CONTINGENT BEHAVIORS NON-CONTINGENT BEHAVIORS

"TASK
EXAMPLE

CONTINGENT TASKS

g., fOlbm the instructional

development process:

-IDENTIFY OBJECTIVES
-FORMULATE INSTRUCTIONAL
STRATEGIES

-DEVELOP INSTRUCTIONAL
MATERIALS
-TPV OUT INSTRUCTIONAL
MATERIALS
-REVISE MATERIALS

Etc.

The performance of eaci. of these
tasks is contingent on the output
of a prececEna tasP

NON-CONTINGENT TASKS

from performance of hospital
attendants for mentally
retarded patients:

-CHECKING AND OBSERVING
-TRAINING THE PATIENT FOR
SELF-CARE
-CONTROLLING RELUCTANT OR
UNDESIRABLE BEHAVIOR
-RECOGNIZING AND RESPONDING
TO EMOTIONAL NEEDS
-PREVENTING INJURY TO PATIENT

Etc.

The performance of each of these
tasks is not contingent on the
output of a preceding task

"STEP"
EXAMPLE

CONTINGENT STEPS
(within the same task)

TASK: TRY OUT INSTRUCTIONAL
MATERIALS

TEPS: -Rtooduct& Au4scicient
copies OA matetAats Act
tkyou.t population

-AdnitliAte44 MattA4414 and
tut& to population

- Collects data en ttyout
- Analyzes data

The performance of each of these
rteps is continoent on the output
o: a LreceTTiTia, step

NON-CONTINGENT STEPS
(within the same task)

TASK: RECOGNIZING AND RESPONDING
TO EMOTIONAL NEEDS

STEPS: -CONAidt/t4 patitne4
Aeetimaa

-ConaideAA patient'a
r4t4etenets Atnevelt
pot&iblt

- Maintains a eatm, positive
and suppottive attitude
-Show Mpattiatit and
con&i&te ncy in patient
cam

The performance of each of these
steps is not contingent on the
output of a preceding step



B.2.2

DECISION
MATRIX

DETERMININ.': THE ORDER OF INFORMATION COLLECTION
ABOUT "PERFORMANCE" THAT IS CONTINGENT

CONDITIONS

"Performance" under study
is CONTINGENT

and

is relatively COMPLEX

"Performance" under study
is CONTINGENT

and

is NOT COMPLEX

ACTION
TO TAKE

PLAN AS FOLLOWS:

(1) First, have all the major tasks
identified in the order of
their crntingency (i.e., ?.+1

prorer sequence).

USE FORM A.6(2)

(2) Second, one task at a tine,
have all the steps within a
task 775ntifie

Complete for all tasks

USE FORM A.6(2)

(3;, Third, starting with the first
step in the first task., have
all the sub -steps identified

Repeat for all other steps in
the first task; and then, no
on to the second task and
continue the same process

Complete for all steps in all
tasks

USE FORM A.S(3)

(4) Fourth, starting with the
first sub-ster in the first
step of the first tasP,
perform a task analysis

tirr FOPM A.L(4)

Also, perform a learning
analysis (if injermant can
rrcvide the information)

Repeat .'he process in (4) for
the second sub -step

Repeat for the sub-step after
it and so on until all sub-steps
in the first step have teen
completed

Repeat for the next stet) and
all the other steps until the
first t(la;, hac leer completed.

Terent thc process for the
next tlo;.; and when that is
cor7r:ete,i, tke next

romrlete f,-r all tasks

SCE DIAGRAM ON OPPOSITE PAGE

(1)

( 2 )

(3)

PLAN AS FOLLOWS:

First, have all the sub-stfTs
identified starting with the
first and proceeding
seauentially

urr FSRM A.6(3)

Second, starting with the
first sub -step, perform a
task analysis

USF POW A.S(4)

Also perform a Learning
"alysis (ie the informant can
r.rovide the information).

Third, repeat this process for
each tub -stet in the sequence
until all sub -stets have been
analysed



B.2.2

DIAGRAM

ILLUSTRATION OF RECOMMENDED ORDER of tbro*mAitoa COLLECTION
WMEN PERFORMANCE IS CONTINGENT AND RELATIVELY COmLER

TASKS

ae FoW A.fr

to L.:entity:

all TASKS

A -

411111111

STEPS Sub-STEPS

0
:4ffe rrIgm A.:121

to i,leostify:

for TA.-K A:

all stets

1 -=
for

all stars

1 -

for 7ArK c:

all steps

1 -

CD

all steps

1 -

LC.' POW A.6(1]

to ijstitk:

or TAfk A
rTrr 1

all sub-steps

1.1 -

!,,t, TA:A' A

.2'7FP 2

all sub-steps

2.1 -

!or 7A[M A
Lust :TFT

all sub-stens

TASK ANALYSIS
LEARNING ANALYSIS

0
;'Pe POW A. H4)

to rer!orm:

for TASN A
.7.FP

4,141,-rrrr :.2

task analysis

learning analysis

for 7ArK
7Trr

tut rTEP 1.P

task analysis

learning analysis

!or TArN A
rTrr I

tart -r2IP

task analysis

earning analysis

el
for TArY P

!Ter I

for rAry A
rTrr

tut rTrr 2.7

all sub-steps task analysis

1.1 -

learning analysis

a.

err 7cust 7Arr

rrFr

all sub-steps

a
frr 7det TA.K

777/7T

Telet suh-.7Trr

t:.. analysis

learning analysis



6.2.2

DECISION
MATRIX

DETERMINING THE ORDER OF INFORMATION COLLECTION
ABOUT "PERFORMANCE" THAT IS NON-CONTINGENT

CONDITIONS

"Performance" under study
is NON-CONTINGENT

and

is relatively COMPLEX

"Performance" under study
is NON-CONTINGENT

and

is NOT COMPLEX

AI IION

TO TAKE

PLAN AS FOLLOWS:

(2) First, have all the major tasks
iden t if ied.

USE FORM A.5(1)

(;') have all the steDDS in the
first task identified.

VSF FORM A.6(2)

Have ell the sub -stet s iN

'irst step (of the first task)
737Wiied.

LSE F) /)t' A.(3)

Pepeat for the second ster, and
then the third, and so on until
all sul-au&-stets for all stern
7'n the first tank have been
identified.

(J) Perform a task analyets an a

Iearrinl, analysis for each
sui--step in the first ster (of
the first tank).

Pepeat for all sub - steps in the
first stet-. Repeat for all the

next eters until all steps have
been completed for the :irst
task.

(4) :e7',,,2t (2) (!) fcr all the
tcisk at a tii^r.

r. 111111111i

PLAN Ar FOLLOWS:

(1) First, have all the
self-containO.-and
non-contingent st:-sters
idsntified.

USF FOFN A.5(3)

(2) Do a tr,-4. analysis ang a
learning analysis (whenever
i,ossible) for each
self-contained sub-step.

1151' FOIlf A.S(4)

(3) Complet,- for each
self-contained sut-ster before
moving on to another (Order in
which the different rut -steps
are treated is not relevant).



B.2.2

DIAGRAM

ILLUSTRATION OF RECOMMENDED ORDER OF INFORMATION COLLECTION
WHEN PERFORMANCE IS NON-CONTINGENT AND RELAT'VELY COMPLEX

TASKS

0
Use FORM A.5(1)

to identify:

all TASKS

A -

STEPS

Sub-STEPS

Use FORM A.5(2)
FOAM A.5(3)

to identify:

for TASK A:

all steps

I -

ib

for TASK A
STEP I

all sub-steps

1.1 -

TASK ANALYSIS
LEARNING ANALYSIS

[--

Use FCRP A.5(4)

to perform:

a
for TASK A

STEP 1
sub-STEP 1.1

task analysis

learning analysis

for TASK A
STEP 2

sub-STEP 1.2

task analysis

learning analysis

for TASK A
STEP 2

for TASK A
STEP 2

sub-STEP

all sub-steps task analysis

2.1 - learning analysis

.11M,

for TASK A
STEP 2

sub-STEP 2.1

task analysis

learning analysis

for TASK A
last STEP

all sub-steps

for TASK A
last STEP

last sub-STEP

task analysis

1 learning analysis

TASK ANALYSIS
LEARNING ANALYSIS

Use FORMS
A.5(2) and A.5(3)

Repeat 2 and 3

for TASK B

Repeat 0 and

for TASK C

Ic

Repeat® and®
for last TASK



B.2.2

DECISION
MATRIX

DETERMINING THE ORDER OF INFORMATION COLLECTION ABOUT
"KNOWLEDGE DOMAINS" BASED ON THE DIFFICULTY IN SUMMARIZING THEM

CONDITIONS

"Knowledge domain" under study

is relatively DIFFICULT

to summarize

"Knowledge domain" under study

is NOT DIFFICULT

to summarize

ACTION
TO TAKE

PLAN AS FOLLOWS:

(1) First, have all the major areas (1)
identified in the order in
which they are currently tough

USE FORM A.5(8)

(2) Second, complete all of the
following for the first, major
area (before going on to the
second):

(a)

(b)

(2)

Have all the major topics
(3)

identified. (4)

USE FORM A.5(8)

Starting with the lire
major topic, have all the
sub-topics and sub-sub-
topics identified.

USE FORM A.5(9)

(a) Repeat (b) for all other
major topics.

Starting with the first
sub-topic within the first
major topic (or sub-sub-
topic, if obtained),
identify the types of
competencies required.

USE FORM. A.5(10)

Repeat (d) for all other
sub-topics within the first
major topic.

Repeat (d) and (e) for the
next major topic; then the
next major topic, and so o

Analyze skill elements for each
competency identified, for
every sub-topic proceeding from
the first sub-topic within the
first major topic t; the Last
sub-topic within the Last major
topic.

Also, perform a Learning
analy .vineat the same

possible).

(5) Repeat procedures in (2), (3),
and (4) for all other major
areas, finishing all procedures
for one area before moving on
to the next.

(3) (d)

SEE DIAGRAM ON OPPOSITE PAGE

PLAN AS FOLLOWS:

First, have all the sub-topics
identified.

USE FORM A.5(9)

Second, starti4g with the
first sub-topic, identify the
-yres of competencies.

USE FORM A.5(10)

Repeat (2) for all sub- topics.

Perform a skill analysis and a
learning analysis together
(whenever possible, for all
terminal behaviors.

USE FORM A.5(11)



DIAGRAM

MAJOR AREAS

0

ILLUSTRATION OF RECOMMENDED ORDER FOR COLLECTING 1NFoRmATIOt
neOuT DIFFICULT-TO-SummAR12( KNOwtEDGE DOMAIN

MAJOR TOPICS
SUB-TOPICS

Use FCRM A.5(8)

to identify:

all MAJOR AREAS

A -

COMPETENCIES

0
Ur..? F(T:!.3

A.6(8) and A.5(9)

to identify:

for MAJOP AREA A:

all major topics

1 -

for MAJOR AREA A
MAJOR TOPIC 2:

all sub-topics

1.1 -

for MAJOR AREA A
MAJOR TOPIC 2:

all sub-topics

2.1 -

for MAJOR AREA A
last TOPIC

all cub-TOPICS

1.1 -

Use FORM A.6(10)

to identify:

or MA.70R ARIA A

MAJOR TOPIC I
Sub-TCPIO 2.7

all required
competencies

1 -

for MAJOR ARIA A
MAJOR TOPIC 2
Sub-TOPIC 1.2

all required
competencies

I -

for MAJOR ARIA A
MAJOR TOPIC 1
Sub-TOPIC

all requirrd
competencies

1 -

for MAJOR AREA A
MAJOR TOPIC 2
Sub-TOPIC 2.1

all required
competencies

I -

for MAJOR AREA A
last MAJOR TOPIC
last sub-TOPIC

all required
competencies

TASK ANALYSIS
LEARNING ANALYSIS

0
Use FORM A.S(21)

to identify:

a.

for MAJOR ARIA A
MAJOR TOPIC 1
Rub -TOPIC 1.1
COMPETENCY 1

task analysis

learning analysis

ab

for MAJOR AREA A
MAJOR TOPIC 1
Sul-TOPIC 1.1
COMPETENCY 2

task analysis

learning analysis

ac

for MAJOR AREA A
MAJOR TOPIC 1
Sub-TOPIC 1.1
COMPETENCY..

task analysis

learning analysis

for MAJOR AREA A
MAJOR TOPIC 1
Sub-TOPIC 1.2
COMPETENCY 1

task analysis

learning analysis

for MAJOR AREA A
last TOPIC

last sub-TOPIC
twit COMPETENCY

task analysis

learning analysis

"Repeat all procedures in 2-4 for MAJOR AREA B; then for C, and so on until

all major areas have been covered.
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Plane to eliminate the collection of information
about riterion behaviors which are repetitive - as
a means of reducing the amount of information pro-
cessing and recording.

WHAT YOU WILL
WORK FROM

(1) Identification of the criterion behavior to be
studied as involving repetitive vs. non-repetitive
elements.

WHAT YOU WILL
DO

(1) Plan to eliminate redundant information collection.

FORMS YOU WILL
USE

None
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DESCRIPTION OF Sub -STEP B.2.3

INPUT

Nature of
criterion behavior

vii

CRITERIA FOR
IDENTIFYING INPUTS

ACTION

Review the criterion
behavior and plan the
elimination of
redundant information
collection when possible

viii

OUTPUT

Anticipated reduction
in information process-
ing and reco7ding

ix

Joh Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX:
Repetitiveness
of criterion
behaviors . . .

-MATRIX: Which
analyses to
eliminate or
reduce . . .

84

86

-MATRIX:
Elimination
of information
processing or
recording . . . 85

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Review of type of
criterion behavior A.1

81



Sub-STEP [ 8.2.3 I

tNPUT

JOB DIAGRAM

Mature of

criterion behavior

vii

ACTION OUTPUT

t?eview the criterion
behavior ani Mau the
elimination of
redundant information
collection when possible

viii

Anticipated reduction
in information process
ing and recording

ix

Repetitive

criterion behaviors

....,=11111111.

vii.

Non-repetitive

criterion behaviors

v",.b

Plan the elimination
of some analyses

viii.a

Plan to perform
all analyses

viii.b

82

Reduction in paper work

lx.a

Full paper work

ix.b



JOB PROCEDURES

page

What are "repetitive" criterion
behaviors

84

When should analyses of
criterion behavior be repeated

85

When can analyses be shortened 86

.
i

83



CRITERIA FOR IDENTIFYING TYPES OF CRITERION BEHAVIOR
B.2.3 I WHICO ARE REPEATED THROUGHOUT A CURRICULUM OR TRAINING PROGRAM

IDENTIFICATION
MATRIX

CRITERIA

DEGREE OF
REPETITION

ene ,r more of tne

-Simple repetition of skill
elements

-Identical norle of input, action,
or output tkroui-out

heavily
REPMTIVE

Criterion behaviors involve
ore or more of the following:

-Considerable variation in skill
elements

- Considerable variation in mode
of inrut, action, or outrut

NOT
MeWily

REPETIT11.0
1

EXAMPLES
"Skill Elements"

e.g., learning to associate foreign
language equivalents of
English wt.:As (hundreds or
thousands of words)

e.g., criterion behavior consists
largely of derininn concepts

e.g., learning to implement the
grammar rules of a foreign
language

le. g., criterion behavior consists
of defining concepts, giving
examples of concepts,
comparing concepts to
related concepts, etc.

e.g., subject matter is solely or e.g., subject matter involves

EXAMPLES
largely verbal (input,
action, and output)

mixed modes - visual, verbal,
and/or auditory

"Mode of
Input, Action,
or Output"

-economics
-history
-philosophy

-music
-botany
-chemistry

-sociology -engineering

e.g., performance is almost e.g., performance involves multiple
completely perceptual-motor modes

-sports -troubleshooting equipment
-driving (visual, verbal)
-operating equipment (perceptual, motor), etc.

84



8.2.3 DETERMINING WHETHER IT IS NECESSARY TO REPEAT ANALYSES

DECISION
MATRIX

-One analysis provides
all essential ink,ma-

_......--

-One short analysis
provides key but

One short analysis
does NOT provide all

tion incomplete information essen1171 inf ',rmation

CONDITIONS -Virtually no oe4 -While new information -New information is
information is forth- could he used and is forthcoming and
coming by repeated desirable, it is not necessary from
analyses essential and may be

eliminated for
econoolc reasons

separate analysis of
different elements of
criterion behavior

ACTION
UNNECESSARY DESIRABLE NECESSARY

TO TAKE
TO REPEAT
ANALYSES

BUT 11),ECONOMICAL

TO REPEAT ANALYSES
TO REPEAT
ANALYSES

1

EXAMPLES

-Mode of input, action,
and/or output are
identical throughout

e.g., in philosophy
impute and
actionA,
terminal
benevio4 4.1

sotay vehbat

e.g., it iA ate°
decided that
phoduction"

hatheh than
n"kecnitio"og

wilt be kequirted

Therefore, it is

necessary to perfom
a mode analysis only
once.

--N
-Skill elements are
identical throughout

e.g., leahning ioteign
language
vocabtamy

Having diagrammed the
association problem
once, it is unnecessa
to repeat it.

While a learning
analysis for each word
might, be useful, it is

-Skill elements vary
throughout

-Mode of input, action,
ar output varies
throughout

e.g., highly complex
petivonance,
ouch CIA managing
cia444oam
behaviot

uneconomical to do so.

Fr
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B.2.1

B.2.2

B.2.3

STEP 8.2

IDENTIFED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMa :".."MPLETED

-Suitability of
informant to

-Scheouled the use
of one or more

provide informati ty,es of informants
regarding learning
and audience

1

analysis

1-Scheduled the order
of information
collection

-Repetitive - Panned elimination

criterion behaviors of redundant
information collec-
tion or recording



B.3

STEP
1 3.3

Collect "task description" information about criterion behavior./

#For relatively non-complex "performance" start at B,3.3

B.3.1

B.3.2

8.3.3

B.3.4*

8.3.5*

Collect description of criterion behavior at the highest level of

generality: "performance" TASKS.

Collect description of criterion behavior at an intermediate level

of generality: "performance" STEPS.

Collect description of criterion behavior at the lowest level of

generality: "performance" Sub-STEPS (or Sub-Sub-STEPS).

%Not a seauence

,11=MINM

Collect information organizing "knowledge domain" into unit:, at

varying levels of generality.

Collect descriptions of t,rminal behviors indicating mastery in

a " knowledge domain."

'For KNOWLEDGE DOMAINS only

Pt



Pm.

STEP 1 8.3 I OVERVIEW

INPUT

Expert informant
and

criterion behavior to
be described

ACTION

Ask questions designed
to get description of
criterion behavior at
varying levels of
detail

OUTPUT

Description of
PERFORMANCE

at task, step, and
sub-step levels

8.3.1

8.3.2

8.3. 3

8.3.4

8.3.5

Expert informant
and

particular criterion
behavior to be
described

List of TASKS involved
in "performance"

iv

List of STEPS involved
in each TACK

vii

Knowledge domain to be
sub-divided into
constituent units ana
units described

x

Identification of
specific Sub-TOPICS
(or Sub-Sub-TOPICS):
facts, concepts,
princitles, etc.

xii

-4111.

Ask questions designed
to get description of

criterion behavior at
highest level of
generality

ii

Ask informant for
description of STEPS
within each TASK (for
all tasks)

v

Ask informant for
descrirtion of Sub-STFR1
within each STEP (for
all steps and all tasks)

viii

Ask informant to
sub-divide and describe
knowledge domain into
units at varying levels
of gtmerality

xi

s n orman o
describe criterion
bag or involving the
Sub-TOPIC 'or Sub-Sub-
TOPIC), rid thtfn record
or classi:y it for--
required level of
competenc),

xi v

t.

01.

Listing of
TASKS

rroviding an overview
of the total performance-

on Form A.5(1)
iii

Listing of all STEPS
in each TASK
FORM A.5(2):

providing an overview
of each TASK

on

vi

Listing of all Sub-STFIE
within each STFP on
Form A.5(3) providing
detailed and srecific
descrirtion of
Procedures to follow

ix

- //

Listing of all;

MAJOR AREAS-

MAJOR TOPICS
Sub-TOPICS
(Sub-Sub-TOPICS)

on FORME A.5(8) and (91
xI

a

Description and cross-
referencing of criteri
behavior

on FnIN A.5(10)
at competency level
I, TT, III, or IV

xv



B.3.1

B. 3.2

B.3.3

B.3.4*

8.3.5*

STEP 8.3

CRITEPIA FC't
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Size
of functional
units

-MATRIX: Number
of possible broad
functional units
in a total
performance . .

9696

97

-MATRIX: Rules
for number of
functional
units 98

-MATRIX: Identify-
ing TASKS . 99

-MATRIX: Adequacy
of descriptive
titles . . . .100

FORM A.5(1)

SUMMARY OF
PROCEDURES . . 101

-MATRIX: levels
of generality
in describing
performance . . 106

-MATRIX: Pividing
tasks into
steps 106

-MATRIX: How to
describe
performance at
the stck

FORM A.5(2)

SUMMARY OF
PROCEDURES . . 109lever 107

-MATRIX: Filling
out
FORM A.5(2; . .108

-MATRIX: How to
meet task

MATRIX, C omplete-

nee, of lasA

FORM A.5(3)

description
_;.=Ai. . . 117 SUMMARY OF

goals 116 Appropriate PROCEDURES . . 1,:i
IMPS ,0
immorality . . . 118
-.OMR:
fee.
requirements . . 119

___.

-MATRIX: Unit
sizes in
sub-dividing
knowledge
domains . . . . 127

-MATRIX: How to
sub-divide total
knowledge domains
into units . . . 128

-MATRIX: Adequacy
of sub-division
of knowledge
domain . 1:6. 129

t
FORM A.5(8)

FORM A.5(9)

SUMMARY OF
PROCEDURES . . 130

Spec,fic
ws. classes of
inputs or

136

137

138

139

-MATRIX: Classifying
criterion behavior
Into compete-KV
levels

-MATRIX: Row to
meet 'description"
goals
-MATRIX: When to
vie sample Cr

examples vs. 441
examples . . . .

'For KAWLEDIE DC MIN only,

142

143

139

91

-MATRIX: Correct

classification

Objectivity of
descriptions
-MATRIX:
Completeness of
descriptions . . . :146
- MATRIX: Criterion
behavior

requirements . . . 4147

142
FORM A.5(1O)

SUMMARY OF
144 DROCEDURES . 148



PREVIEW OF THE NEXT SubSTEP

YOUF: PRODUCT
A listing of all the major TASKS reaching up the total
criterion behavior Crecorded on FORM A.5(11).

WHAT YOU WILL
WORK FROM

(1) Informant ex:ertise.

WHAT YOU WILL
DO

(1) Ask questions of informant (and record results)
designed to get descriptions of broad chunks of
the criterion behavior.

FORMS YC;)! WILL

USE

FORM A.5(1) for recording of the list of the broad
tasks as involved in the total performance.
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JDESCRIPTION OF Sub -STEP B.3.1

4111111=1110.1,

Expert informant
and

particular criterion
behavior to be
described

ACTION

Ask questions designed
to get description of
criterion behavior at
highest level of
generality

ii

CRITERIA FOR
IDENTIFYING INPUTS

OUTPUT

Listing of
TASKS

providing an overview
of the total performanoe

on Form A.5(1)

iii

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Size
of functional
units

-MATRIX: Number
of nossible broad
functional units
in a total
performance . .

96

97

-MATRIX: Rules
for number of
functional
units 98

-MATRIX: Identify-
ing TASKS . . . 99

-MATRIX: Adequacy
of descriptive
titles 100

FORM A.5(1)

SUMMARY OF
PROCEDURES . . 101

required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Schedule for
information
collection

B.2 A.5(1): SUMMARY OF TASKS

93



Sub-STEP 13. 3.1 JOB DIAGRAM

INPUT

Expert informant
and

criterion behavior to
be described

ACTION

Ask questions designed
to get description of

criterion behavior at
highest (broadest)
level of generality

ii

BROAD
functional units

. a

NARRO*4

functional units

i .b

OUTPUT

Listing of
TASKS

providing an overview
of the total performs=

on FORM A.5(1)

Identify ac.d label as
TASKS

ii.a

Identify and label as
STEPS or Sub-STEPS

ii.b

94

Total performance
divided into

TASKS

iii

Tasks divided into
STEPS and Sub-STEPS



JOB PERFORMANCE

page

How to identify the size of
func:ional units of performance

96

How many functional units
are there likely to be

97

How to divide "performance" up
into functional units

98

How big a functional unit
should be labeled a "task"

99, 100

SUMMAR': OF PROCEDURES 101

95



B.3.1

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING THE SIZE OF FUNCTIONAL UNITS OF "PERFORMANCE"

CRITERIA

Functiczal units which have.

-An identifiable beginning and end

-An identifiable goal or end result

AND

-Involve mane steps and sub-ctcps

Functional units which have:

-An identifiable beginning and end

-An identifiable goal or end result

BUT

-Do not involve rani steps and
(i.e., arc complex) cub-steps (i.e., are not complex)

SIZE OF
FUNCTIONAL

UNITS

BROAD*
functional units

NARROW
funclional units

*The same performance can be divided into different functional units varying
in breadth.

EXAMPLES
of Performance
Differing in
the Number

of Constituent
Steps or

-Developing tests VS.

-Developing a curriculum VS.

-Conducting an experiment VS.

-Developing a test item

-Developing one lesson plan

-Selecting a sample

Sub-Steps

96



B.3.1

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING THE NUMBER OF BROAD FUNCTIONAL UNITS
INTO WHICH THE SAME TOTAL PERFORMANCE MAY BE DIVIDED

CRITERIA
When the ftoctional units

are LASS IIICIAISIVE

When the functional units
are MORE INCLVSIVE

NUMBER OF
BROAD

FUNCTIONAL UNITS

A LARGER number
of broad functional units

will result

A SMALLER number
of broad functional units

will result

EXAMPLES

(Both examples

are acceptable
divisions of

the same
total performance
into functional

units)

A.

B.

C.

D.

E.

P.

G.

H.

I.

.

THE DEVELOPMENT PROCESS

PLAN INFORMATION COLLECTION

COLLECT INFORMATION

ANALYZE INFORMATION

CREATE AND SEQUENCE LESSON
UNITS

STATE OBJECTIVES

ASSESS SIMULATION NEEDS

DEVELOP TESTS

FORMULATE INSTRUCTIONAL
STRATEGIES

DEVELOP INSTRUCTIONAL MATERIALS

EVALUATE AND REVISE
INSTRUCTIONAL MATERIALS

A.

B.

C.

D.

THE DEVELOPMENT PROCESS

COLLECT AND ANALYZE INFORMATION

STATE OBJECTIVES AND DEVELOP
TESTS

FORMULATE STRATEGIES AND
DEVELOP INSTRUCTIONAL MATERIALS

EVALUATE AND REVISE
INSTRWTIONAL MATERIALS
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B.3.1

DECISION
MATRIX

RULES OF THUMB IN DIVIDING A TOTAL PERFORMANCE
INTO BROAD FUNCTIONAL UNITS

CONVENIENCE Having an

GOALS
in performing and
keeping records of

subsequent analysis

OVERVIEW
of the total
performance

SEQUENCING
contingent units

Create broad functional Create a sufficient Create broad
ACTION units which have a number of broad functional units which
TO TAKE roughly equal n_-,I)er of functional units so clearly ,.uggest a

cul)-unitc (i.e., st,:pc

or 3;.i,-(Ttep,!)

that the analyst is
'less likely to lose
sight of where he is
when doing more
detailed analyses

proper sequence

LIKELY
MAXIMUM NUMBER 10-15 10-15 10-15

FOR COMPLEX broad functional units broad functional units broad functional units

PERFORMANCES

49



8.3.1

DECISION
MATRIX

DETERMINING THE SIZE OF FUNCTIONAL UNITS
TO TREAT AS AND LABEL AS: TASKS

CONDITIONS

Functional units are

BROAD

and relatively few in number

Functional units are

NARROW

and relatively many in number

Alwwww.wmw.m.

ACTION
TO TAKE

Identify and Label
broad functional units as:

TASKS

Identify and label
narrower functional units as:

STETS or Sub-STEPS

FORMS
TO USE

FORM A.5(i): SUMMARY OF TASKS

and

QUESTIONS associated with it

FORM A.5(2): SUMMARY OF STEPS
FORM A.5(3): SUMMARY OF Sub-STEPS

and

QUESTIONS associated with them

SEE Section A.5.2(a) Section A.5.2(a)

414



CRITERIA FOR DETERMINING THE ACCEPTABILITY
6.3.1 I OF DESCRIPTIVE TITLES OF "'ASKS"

STANDARDS
MATRIX

GOALS

To permit easy identification of
segments of performance and the
organization of record-keeping for
all information concerning related

To permit subsequent ordering of
TASKS to fulfill the requirements
of an Instructional strategy

sub - segments (i.e., steps and
sub-steps)

CRITERIA
:ASK titles

provide an explicit
OVERVIEW of uperforPance

TASK titles
suggest a SEQUENCE

where a sequence of tasks exists

A.

"PERFORMING RESEARCH"

FORMULATING PROBLEMS AND

,

"PERFORMING AS AN
ORTHOPEDIC SURGEON"

HYPOTHESES A. GATICRS CLINICAL INFORMATION

B. PLANNING AND DESIGNING B. USES SPECIAL DIAGNOSTIC
EXAMPLES THE INVESTIGATION INFORMATION

C. CONDUCTING THE INVESTIGATION C. DEVELOPS A DIAGNOSIS

D. INTERPRETING THE RESEARCH D. DECIDES ON APPROPRIATE CARE
RESULTS

E. IMPLEMENTS TREATMENT
E. PREPARING REPORTS

F. PROVIDES CONTINUING CARE

IUD



ILLUSTRATION SUMMARIZING PROCEDURES
B. 3. 1 IN COLLECTING DESCRIPTIONS OF "TASKS"*

DIAGRAM

1 2 3

Secure FORM A.5(1),
SUMMARY OF TASKS,

and list of
questions for this
form

Ask informant to
describe TASKS;
provide example
if necessary

TASKS
on FORMS

Use cross-
referencing
system to
label TASKS

A -

illRecord

Ouf ST,OPS WO spas, a g

ittCOMmteDt0 pulS1100 fORAAIS

ealtleflUG StATfmtol

chute Or an eve r v e. or what or
I e.

'let's see .f he Cr' gel 0 tog

IS YOU do."

QUISTION

"What are ill, Major tatAS or
functions atvolved when voo

I"

artintta

AlifItNal(S

-What are the Mer.r .;Ss or
functions involved in performing

,''

aefivtt,

'Inlet are the Major tasks or
fenctioms involved in

1.....

art it,

"What Ora the major Ink. Or
functions involved in Oerfor.i .9

el 0

job tot!.

PROVIDE AN t0MPLI tOON NICISSARY

0T0TERIOT

"lore's .e e0moole of emu I
...mi.".

/

.!' puTri2 Le, rroLie no arae.r:r fere,
the rerievekmet ar,a under Grmdlo.

REDUCED ILLUSTRATION OF
FORM A.5(1)

161111.11

A

B

D

1

*For relatively non-complex performances, begin description at ti:e STEP
(B.3) or Sub-STEP levels (B.3.3).
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
A listing of all the STEPS which make up each TASK
in the criterion behavior (recorded on FORM A.5(2)).

WHAT YOU WILL
WORK FROM

(1) A list of all the major TASKS involved in the
total criterion behavior.

WHAT YOU WILL
DO

(1) Ask informant fora description of all the STEPS
which make up each TASK.

FORMS YOU WILL
USE

FORM A.5(2) for recording all the STEPS within
each TASK.

102



IDESCRIPTION OF Si.5-SrEP j B.3.2

INPUT

List of TASKS involved
in "performance"

iv

ACTION

Ask informant for
description of STEPS
within each TASK (for
all tasks)

OUTPUT

Listing of all STEPS
in each TASK on
FORM A.5(2):

providing an overview
of each TASK

vi

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Levels
of generality
in describing
performance . .106

-MATRIX: Dividing
tasks into
steps 106

-MATRIX: How to
describe
performance at
the step

107

FORM A.5(2)

SUMMARY OF
PROCEDURES . . 101

level . . . .

-MATRIX: Filling
Out
FORM A.5(2) . . 101

----

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Planned order of
information A.3.I Form A.5(1) 8.3.1

Form A.5(2): Summary of
STEPS (and associated
auestions),collection

Identification of
TASKS 0.2.2

103



Sub-STEP I B.3.2 JOB DIAGRAM

INPUT

List of TASKS involved
in "performance"

iv

ACTION OUTPUT

Ask informant for
description of STEPS
within each TASK (for
all tasks)

Listing of all STEPS
in each TASK on
FORM A.5(2):

providing an overview
of each TASK

Total performance
to be sub-divided

i v. a

TASKS within total
performance to 1..e

sub-divided

iv.b

STEPS within tasks
to be sub-divided

Iv. c

Divide total
performance into
functional units at
broadest level of
generality

v.a

Divide total
performance into
functional units at an
intermediate level of
generality

v.b

1

Divide total
performance into
functional units at the
lowest level of
generality

v.c

104

Description of
TASKS

Description of
STEPS

within TASKS

Description of
Sub-STEPS

within STEPS



JOB PERFORMANCE

page

Describing performance at
differing levels of generality 106, 107

SUMMARY OF PROCEDURES 109

Adequacy of a description of a
"STEP"

108

105



B.3.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING FUNCTIONAL UNITS
AT DIFFERING LEVELS OF GENERALITY

CRITERIA
-Involves manu
constituent sub-units

-Involves an -Involves the least
intermediate number o number of constituent
constituent sub-units rub-units

LEVELS OF
GENERALITY

Functional units at
HIGHEST

level of generality

Functional units at an
INTERMEDIATE

level of generality

Functional units at th
LOWEST (MOST SPECIFIC)
level of generality

LABELS TASK STEP Sub-STEP

B.3.2

DETERMINING HOW TO SATISFY THE DIFFERING GOALS SERVED BY
DIVIDING PERFORMANCE INTO TASKS, STEPS, AND Sub-STEPS

-----
DECISION
MATRIX

GOALS

To provide an overview To provide an overview To provide a s.ecific,
of the total of a task within which

segments can be easily
classified or organized

detailed description
of terminal behaviorperformance within

which segments can be
easily classified or
organized

ACTION
TO TAKE

Divide total perform me
into TASKS

Divide tasks
into STEPS

Describe Sub-STEPS
within STEPS

FORMS
TO USE

FORM A.5(1) FORM A.5(2) FORM A.5(3)

106



B. 3. 2

STANDARDS
MATRIX

DIFFERING CRITERIA FOR ADEQUATELY DESCRIBING PERFORMANCE
AT DIFFERENT LEVELS OF GENERALITY

GOALS

The primary purpose in
describing TASKS:

To provide an OVERVIEW
of total performance
and an ORGANIZING
system for grouping of
constituent STEPS

The primary purpose in
describing STEPS:

To provide an OVERVIEW
of a task and an
ORGANIZING system for
grouping of constituent(2)
Sub-STEPS

The primary purpose in
describing Sub-STEPS:

To provide a basis for:
(1) stating instruc-

tional objectives;
performing more
detailed task
analysis

-Exact number of tasks -Exact number of steps -1:omprehensive
Vieirtified is not identified is not identification of all
crucial crucial Sub-STEPS is crucial

-Exact labeling of -Exact description of -Exact descriptions of
PROPERTIES OF tasks is not crucial inputs, actions, and inputs, actions, and
AN ADEQUATE outputs is not crucial outputs is important
DESCRIPTION

-Adequacy is based on -Adequacy is based on - Descriptions should

capacit of the
identification of

capacity of the
identification of

convey a sound,
specific model of how

tasks--to organize steps--to organize performance is
further analysis of
performance (and
recording of results)
at more detailed
levels, i.e., describ-
ing STEPS

further analysis of
performance (and
recording of results)
at more detailed
levels, i.e., describ-
ing Sub-STEPS

actually carried out

roR

PROCEDURFS Section 8.3.1 This section Section B.3.3
SEE

ib)



B.3.2

STANDARDS
MATRIX

TWO REQUIREMENTS IN FILLING OUT FORM A.5(2): SUMMARY OF STEPS

-A description of the step in -A det:ription of input, action,
CRITERIA sentence form and output for etch step

(optional)

EXAMPLES

Obtain4 ctinicat inpamation 4apm
patient

Obtain ctinicat in4otmatiPr, (nom
patient

INPUT ACTION OUTPUT

A.1 A.1 A4124

doh
hi, 2'

oA poet
ittne44

-.4,

Record
06 past
iane44 _.

1.---

PeAti0Ami4 a phy4icat examination o4
patient

.11--,

Pea4oam4 a phy4icai examination 04
patient

INPUT ACTION OUTPUT

A.2

-4.

A.2 Patient Peqoam4
actevant
examina-
tion4

41.

Record
oA

examina
Von
ke4014

.4 -4--



ILLUSTRATION SUMMARIZING PROCEDURES
.B. 3. 2 IN COLLECTING DESCRIPTIONS OF "STEPS"

DIAGRAM

Secure FORM A.5(2),
SVMARY OF STEPS,

and list of
questions for this
form

2

wwwwwwillawrI

Ask informant to
describe for each
TASK: all the
STEPS involved.
Provide example
if necessary

3

Record STFPS
or FORMS

Complete for
TASK A before
starting for
TASK B. (See
E.2.2)

4

Use cros
referencing
system to
label STEPS:

A.1 - Afoo
B.1 Baao

^.1 - C.00

Etc.

i'

s-

Ouf ST ION, POR FOAM A 5 15

R[OMMIWUrn WISIICN IfrinATS

0111(04711, STATENENT

"Now, 'err, see if we tan itettilv

the major Steps within each task.-1
QUESTION A

"What are the major Steps involved
in ?-

no: A

QUESTION A.1

"for Step I,
.,tr.

what are the input rnoehtioA. 0,,
aCtionS taken, and the re wiling

outputs?"

QUESTIONS A.2-A.n

Perrot are 17, ci aurntiiti at Ir
AA for nit Vera it 7.7A;' A.

QUESTIONS 0-8.n

rPerrat

fame t:q0 of owf,1 ',. at A,

then A.1-4.n, for at: strrr tr.

Task N.

all Cast,.

PROVIDE AN EXAEIPEE WIN EIIISS,RT

STATEMENT

"Neee's an eAtmole of ..5.At I

REDUCED ILLUSTRATION OF
FORM A.5(2)

fa.,,A$171

ArIASA 1,111 1141 %WAY Of I MPS j

Al

A

--__.. _ .. ---
INPUT ACiatr OUTINO

2 __... 1
A3 __ ___.1

..

.__

etc __.

__
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
A listing of all the SubSTEPS which make up each
STEP (recorded on FORM A.5(3)).

WHAT YOU WILL
WORK FROM

(1) A listing of all the STEPS involved in each TASK.

WHAT YOU WILL
DO

(1) Ask informant for a description of all the SubSTEPS
which make up each STEP.

FORMS YOU WILL
USE

. .

FORM A. .$) for recording all the SubSTEPS that make
up each STEP.

110



IDESCRIPTION OF Sub STEP 1 8.3.3

INPUT

List of STEPS involved
in each TASK

vii

ACTION

Ask informant for
description of Sub-STEPS
within each STEP (for
all steps and all tasks)

viii

Job Aid Conteril%

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS

OUTPUT

Listing of all Sub-STEPS
within each STEP on
Form A.5(3) proviing a
detailed and specific
description of
procedures to follow

ix

FORMS TO USE

-MATRIX: How to
meet task

-MATRIX: Complete-
ness of task

Form A.5(3)

SUMMARY OF
description description . 117 PROCEDURES . . . .120
goals 116 -MATRIX:

Appropriate
levels of
generality . . 118
-MATRIX:
Performance
requirements . 119

I I

Required Nlateriiiis

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Planned order of
ipformption
collection

B.2.2
Form A.5(3): Summary of
Sub-STEPS (and associated
questions

Identification of
TASKS B.3.I Form A.5(1) B.3.1

Identification of
STEPS B.3.2 Form A.5(2) B.3.2
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Sub-STEP [ 6.3.3 JOB DIAGRAM

INPUT

List of STEPS involved
in each TASK

vii

ACTION OUTPUT

Ask informant for
description c"
Sub-STEPS within each
STEP (for all steps and
all tasks)

viii

Listing of all
Sub-STEPS within each
STEP on Form A.5(3)
providing a detailed
and specific
description of
procedures to follow ix

GOALS OF TASK DESCRIPTION------,

To obtain information
needed in

statements of
objectives

vi i .a

To obtain information
needed as a basis for
subsequent

task analysis

vi i .b

To obtain information
needed as a basis for
subsequent

formulation of
instructional
strategies

vii.c

...00.

=i1P-

Obtain description
that is complete

viii.a

Obtain description
that is at appropriate
level of generality

viii.b

Obtain description
that identifies
performance requirements

viii.c

idont"ication o :

All information
required in statements
of objectives: full

description of inputs,
actions, outputs

lx.a

Description of inputs,
actions, outputs that
can readily lead to
description of
alternatives required
by task analysis

ix.b

-Performance direction

-Recall requirements

-Transfer requirements

ix.c

112



JOB PERFORMANCE

page

Goals to meet in describing
performance at lowest level
of generality

116

Standards to meet in describing
a Sub-STEP

117-119

SUMMARY OF PROCEDURES 120

113



NOTE:

1

2

3

Sectic.n B.3.3 (this section) is corcerned with

task descriptions obtained at the lowest level

of generality.

If the criterion behavior has been described

dawn to the Sub-STEP level, this section

applies to the Sub-STEPS obtained.

If the criterion behavior is sufficiently complex

and detailed such that Sub-STEPS need to be

divided further, i.e., into Sub-Sub-STEPS:

(a) Sub-STEPS should he treated as per the

treatment given STEPS (i.e., use Section

B.3.2); and

(h) Sub-Sub-STEPS (the lowest level of detail

obtained) should be treated as per this

section (i.e., Section B.3.3).
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NOTE

The description of non-complex criterion

behavior, i.e., a total performance that

does not involve very many steps and

sub-steps, should begin with this section,

B. 3. 3 (or, if desired, with B. 3. 2 (STEP.

EXAMPLES

JOBS SUBJECT MATTER

e.g., filing

e.g., typing

e.g., using a simple
desk calculator

,

e.g., addztion or
subtraction

e.g., drawing blueprints

e.g., doing short laboratory
experiments

.
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DETERMINING HOW TO MEET THE GOALS OF DESCRIBING PERFORMANCE

8.3.3 AT THE LOWEST LEVEL OF GENERALITY (Sub-STEP OR Sub-Sub-STEP LEVEL)

DECISION
MATRIX

GOALS

To obtain information
that can serve in
subsequent formulations
of

statements of objectives

To obtain a description To obtain a descriptio
of performance that can
serve as a take-off
point for subsequent
formulation of

of performance that can
serve as a take-off
point for subsequent

,lsk analysis
instructional
strategies

ACTION
TO TAKE

Obtain complete Obtain a aescrlptson at
an appropriate level of

Obtain aeccriptl-on
identifying performance
requirements

description of:

-inputs

-actions
-outruts

generality

FOR
STANDARDS

SEE
Page 117 Page 118 Page 119
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-Regularly encountered:

INPUT

Ruath o te.160n

twout

-Unusual, atypically
encountered

INPUT

B. 3. 3

STANDARDS
MATRIX

CRITERIA FOR DETERMINING THE COMPLETENESS OF TASK DESCRIPTION
OF A SUB-STEP (SO IT CAN SERVE IN STATEMENT OF OBJECTIVES)*

all111111...

INPUT ACTION OUTPUT

-Signals -People -Response to the -Products -Outcomes
TO BE `-Objects -Behavior input(s) .Results

DESCRIBED -Conditions of people
-Situations -Performer's
-Words own

behavior
lam.

Inputs regulark. -Action or actions - Outputs that mark the

CRITERIA t-OR

encountered arc
iL.'enttfied

taken -'n recTonco to

input condition:3 are
end of a chain (i.e.,
do not become an input

COMPLETENESS - Unusual conditions identified to the next sub-step)
OF DESCRIPTION that sometimes prevail

are also identified
-Alternative action,
(where then exist) are

are identified
- Standards for

-Availability of
performance aids is
also identified

identified acceptability of output
are identified (time

to produce; or ivalitu)

EXAMPLE

"Revises
programmed lesson

on basis of
tryout results"

Incomplete kuutt4
illk Lange segment
4 txyout ikampte

Performance aid

Job aid paovida
poa4ibte paltetn4
04 tkyout teauttA

- In response to an
input:

ACTION

ReviAe4 ptogtam
in tight o;
teveated Leon
Aotteoming4

- In response to same
input an alternative

ACTION

e.g., .seek4
additionat ttyoat
tautta

-End of chain marked
by an:

OUTPUT

Revised pugum
lteady WE Ude)

Standards for

OUTPUT

90% og tut iterA
Oft ptogtam ate
pa46ed by 90% oi
6ampte

"Igoe as 'many co ies of FORMA-51'3) as are necessary to describe a given Sub -STEP so that
st meets a tandards described on pages 117, 118, and 112.
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B. 3. 3

STANDARDS 0

MATRIX

CRITERIA FOR DETERMINING THE SUITABILITY. OF LEVEL OF GENERALITY
IN DESCRIPTION OF A Mili-SlEP (SO IT CAN SERVE

AS A BASIS FOR SUDSE UENT TASK ANALYSIS)*

GOALS OF
TASK ANALYSIS

To identify
for a given Sub-STEP

alternative INPUTS
which require

different ACTIONS

To identify
for a given Sub-STEP

the different ACTIONS
associated with the
different INPUTS

To identify
for a given Sub-STEP

the different OUTPUTS
that result from

the different ACTIONS
Imir

Level of generality at Level of generality at Level of generality at

CRITERIA FOR
which a Sub-STEP INPUT
is described alloDs fo2

which a Sub-STEP Jima,
is described allows fo2

which a Sub-STEP OUTPUT
is described allows for

SUITABILITY further, easy further, easy further, easy
OF DESCRIPTION description of description of description of
OF SUB-STEP alternative inputs; alternative actions alternative outputs

TO MEET MORE
i.e., the wording of associated with the resulting from the

GOALS
the description is not
too far removed
conceptually from the
wording required to
describe thr
alternative inputs.

alternative inputs, alternative actions
taken.

-Description at t'le Sub-STEP level comes closest to a description of
what the job holder or performer would say in describing what he does;
without the alternative conditions that are provided in the task
analysis.

.

POSITIVE
EXAMPLE

Suitable Level
of Generality

Sub-STEP INPUT

"Enron. Aeolte4 on

plcogkam ptu4 Modt.
scorte4 on ctitcnion
tebt"

Task analysis can
readily proceed to
describe different
combinations of program
and test errors.

Sub-STEP ACTION

"Revihed pug4am
in Zilfhi

pattniub o etton.

.6colte4"

Task analysis can
readily proceed to
describe different
revision strategies
to be taI:en.

Sub-STEP OUTPUT

"Rvnovci oc
4peci4ic pnogIcam
weakneuee

Task analysis can
readily proceed to
describe specific
changes resulting in
the program.

NEGATIVE
EXAMPLE

Unsuitable Level
of Generality

"Tityout Ice/Rate "Made rtevi,6ion6
in pkogime

"Imp/coved phogIcam"

This description is one level of generality too high, too far removed
from the specific detail needed.

J
Use as many copies of FORM A.5(3) as are necessary to describe a given Sub-STEP so
that it meets standards described on pages 117, 118, and 119

If informant cannot provide this information during description of a Sub-STEP, it
will be necessary to develop it during the task analysis for the Sub-STEP.
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B. 3 . 3

STANDARDS'
MATRIX

CRITERIA FOR DETERMINING THE COMPLETENESS OF TASK DESCRIPTION
OF A SUB-STEP (SO IT CAN SERVE

IN THE FORMULATION OF INSTRUCTIONAL STRATEGIES)*

TO BE
DESCRIBED

DIRECTION WHAT IS
TO BE RECALLED

WHAT II
TO BE TRANSFERREDOF PERFORMANCE

CRITERIA FOR
COMPLETENESS

OF DESCRIPTION

Description identifies
criterion behavior
requirements:

(a) Given ar INPUT,
the performer will
exhibit the
appropriate ACTION;

. and 1.1 tl reverse
is also required:

(b) Given the ACTION,
the performer will
exhibit or produce
the INPUT.

Description specifies
that:

(a) All the possible

Description specifics
that:

(a) Some instances of
instances of a
class of INPUTS
must be recalled

a class of INPUTS
can be responded to
only on the basis
of trorfer and byduring exhibition

of criterion
behavior (and by
implication, all
must have been
experienced during
instruction or
training);

(b) All the possible
instances of a
class of ACTIONS
must be recalled

implication will
not have been
experienced during
instruction Or
training);

(b) Some instances of
a class of AcTrnN.q

must be made only
on the basis of
transfer and by
implication will
not have been
experienced during
instruction or
training).

during exhibition
of criterion
behavior (and by
implication, all
must have been
experienced during
instruction or
training).

EXAMPLES

"Revises
programmeded
lessons"

(a) GIVEN THIS INPU1:

Patterm of tAyout
Aebulta

PRODUCES THIS
ACTION

Rivi4u, paogliam
aecokdingty

AND, IF REQUIRED,
THE REVERSE

(b) GIVEN THE ACTION

A specific type of
ketsibion

IDENTIFIES THE
INPUT

ldentifim the
pattehn of tnoout
ruezutt6 that woutd

ptomrt that tare of
Ami.sion

(a) Ductiptien
bpeei44166 that ati
possible vaiziatrau
within a given
patteAn (cta66) of
thyoilt itesuttA

(a)

(b)

De.seizipltion

tipeci4iez that some
vatiation4 Ki.thj.n
the same pattern of
hesutte wile be nev
and Kitt 4equiu
tAanzfek (i.e.,
wite not have been
expertienc.ad in

ticaining);
Descry:Won
specifies that some

mat be keemeied
by the pekfotmeA;

(b) Vebeniption
specifies that ate
possible valuate-Oa
within a given
pattetn (class) of
pA.Dgitam heviAi.on

vatiations in the
ow( 4evition,6 arse
made mat derend on
thand(e4 (i.e.,
wiU net have been
puetieed in
Imining).

mutt be kecatied
by the reAforimeA.

'Use as many copies of PORI A.5(3) as are necessary to describe a given Sub-STEP no that
it meets standards described on pages 117, 118, and 119.
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B. 3.3
1

ILLUSTRATION SUMMARIZING PROCEDURES
TIN COLLECTING DESCRIPTIONS OF "Sub-STEPS"

DIAGRAM

2 3 1

Secure Form A.5(3),
SUk7.fARY OF

Sub-STEPS,

and list of
questions for this
form.

Ask informant
to describe for
each STEP: all

the Sub-STEPS
involved.

Provide example
if necessary.

Transfer
description of
STEP from
form A.51,2) to
top of Form A.5(3).

Use cross-
referencing
system to
label

Sub-STEPS:

A.1.1-A.1.Record Sub-STEPS
on bottom section.

lmm.11110.

Complete for
TASK A:
STEP 1-STEP co
before doing
TASK B, STEP 1,
etc. (See B.2.2)

MKS rtORS FOR FORMA 513)

RECOMMENDED quisiioN FORMAlS

0111(141ING STATEMENT

"Nom, l e t ' s see i f b.e can i ck r: I f.;

the major .5.t.trp, 1 thin eath
step..

QUESTION 11.1

'1FNat err the sub -steps .nvolved

1, 7.

Step A. )

IMASTION A.1.1

for Sub-Step A.1.1.
...-...1.-:,tet. A.2.1.

what are the int.: condition!. thr
actions (liken, and the resulting

outputs'"

QUESTIONS A.1.2-A.1.n

Repeat same tyle rf curet!cm ac fe

A.1.1 :Or all em&-alas in 'ter A 7

Repeat are type el' aueetian se
eove ler ail sub-,tels in all

1.7ther rte.', in Task A.

Repeat t.,,e afro, prproJire for

all it.sks.

PR0V101 AN EXAMPLE WHEN VECESSAAV

SIAlLMENT

.nere' an exammle of .hat I

ae an.
111,

REDUCED ILLUSTRATION OF
FORM A.5(3)

F.m...em
ft,ms..1 1 sr,' ma uutuar of I uoat ito

A1-1

A1.2

000 Orlon Okrh.0

_

etc

.--

---

1
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AMPLE EXAMPLE OF TASK DESCRIPTION OF A "STEP" AND ITS COMPONENT "Sub-STEPS"

INPUT

Raw test scores and
use of a statistics
text

ACTION

Create intervals for
groupi.lg scores

.111.

OUTPUT

Intervals of scores
and frequencies for
interval recorded

Unordered test scores

Range of test scores
and

number of sci'lres

iv

Raw scores
and

Sequenced score
intervals on paper

vii

Inspect for and
compute the differences
between highest and
lowest scores

Determine
appropria
interval
intery

121

Range of test scores

iii

interval size and the
number of intervals
to create

vi

Distribution of scores
and frequencies by
intervals

ix

4

4



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A breakdown (and recording on FORMS) of the knowledge
domain:

1
... major areas
... major topice
... sub topics
... suh-eub topics

WHAT YOU WILL (1) Informant expertise

WORK FROM

WHAT YOU WILL (1) Ask questions of informant (and record results)
DO designed to get a description of the knowledge

domain.

FORMS YOU WILL FORMS A.5(8) + A.5(9) for recording the subdivisions

USE (major areas, topics, etc.) of the subject matter.
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DESCRIPTION OF Sub STEP
L

B.3.4

INPUT

Knowledge domain to be
sub -- divided into

constituent units and
units described

x

ACTION

Ask informant to
sub-divide and describe
knowledge domain into
units at varying levels
of generality

xi

OUTPUT

Listing of all:

MAJOR ARFAS
MAJOR TOPICS
Sub-TOPICS
(Sub-Sub-TOPICS)

on FORMS A.5(8) and (9)
xii

CRITERIA FOR
iLiENTiFfiNG INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS Forms TO USE

-MATRIX: Unit
sizes in
sub-dividing
knowledge
domains . . . 127

-MATRIX: How to
sub-divide total
knowledge donains
into units . . 128

-MATRIX: Adequacy
of sub-division
of knowledge
domain . . 126, 129

FORM A.5(8)

FORM A.5(9)

SUMMARY OF
PROCEDURES . . . 130

J

Required Materials

COMPLETED MATERIALS
STEF

COMPLETED FORMS
STEP

BLANK FORMS I

Schedule for
information
collection

B.2
FORM A.5(8): SUMMARY OF
MAJOR AREAS AND TOPICS

FORM A.5(9): SUMMARY OF
Sub-TOPICS and
_Sub-Sub-TOPICS

* This Sub-STEP (B.3.4) does not follow the previous one. B.3.4 and B.3.5 together cover
"knowledge domains." The previous three Sub-STEP B. 3.1, B. 3.2, and B. 3.3 cover

"performance." Thus, B.3.3 reprennnts the end of the sequence for "performance."
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Sub-STEP 8.3.4 JOB DIAGRAM

INPUT

Knowledge domain to be
sub-divided into
constituent units and
units described

x

ACTION OUTPUT

Ask informant to
sub-divide and describe
knowledge domain into
units at varying levels
of generality

xi

Listing of all:

MAJOR AREAS
MAJOR TOPICS
Sub-TOPICS
(Sub-Sub-TOPICS)

on FORMS A.5(8) and (9)
xil

Total knowledge domain
to be sub-divided

x.g

MAJOR AREAS
to be sub-divided

x.b

MAJOR TOPICS
to be sub-divided

X. C

Sub-TOPICS
o be sub-divided

x.d

1

1111.

Divide knowledge domain
into units at broadest
level of generality

Divide knowledge domain
into units at
intermediate level of
generality

xi .b

Divide knowledge domain
into units at lower
level of generality

xi . c

Divide knowledge domain)
into units at lowest
level of generality

xi .d

=41111.

Listing of

MAJOR AREAS

xi .a

L:sting of

MAJOR TOPICS
within MAJOR AREAS

xii.b

Listing of

Sub-TOPICS
within MAJOR TOPICS

Listing of

Sub-Sub-TOPICS
within Sub-TOPICS

xi i.d
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JOB PROCEDURES

page

Requirements in describing
a "knowledge domain" 126

Describing knowledge domains at
differing levels of generality

127

How many levels of generality
to use in describing knowledge
domains

I

128-129

SUMMARY OF PROCEDURES 1,30

I

.
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B. 3.4

STANDARDS
MATRIX

DIFFERING CRITERIA FOR DESCRIPTIONS OF
KNOWLEDGE DOMAIN FOR SECTIONS 8.3.4 AND 8.3.5

GOALS

Section 8.3.4
(This Section)

To sub-divide a knowledge domain

Section B.3.5
(Next Section)

(a) To identify the specific
behavior the learner isinto conceptual units that

(a) Allow an overview of the
knowledge domain

(b) Organize material and make
further more detailed analyses
and record keeping manageable

(c) Provide a tentative basis for
ultimate sequencing of
instruction

expected to exhibit that
indicates his mastery of a
knowledge domain

(b) Serves as a basis for further
analyses and procedures

-Task analysis
-Learning analysis
-Statements of objectives
-Formulation of
instructional strategics

CRITERIA

-Exact number of sub-divisions
777jt crucial

-Exact labeling of sub-divisions
is not crucial

-Comprehensive identification of
all required terminal behaviors
-,---
-vs crucial

-Exact specification and

-Adequacy of sub-divisions of a
knowledge domain and their
descriptive labeling is based on
their capacity to facilitate
further analyses:

e.g., to call attention to
pcuti,-0,11, nron^ for 1)hich

terminal behaviors must be
identified

e.g., to insure systematic
progress from one area to
another

-Sequencing of areas and topics is
adequate if it parallels the way
the knowledge domain is currently
being taught

es C.iption of terminal behaviors
is crucial:

Inputs, actions, and outputs
should be described

Direction of terminal behavior
choul be described

-.Recall and transfer
requirements should be
specified
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8.3.4

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING UNITS WHICH SUB-DIVIDE
KNOWLEDGE DOMAINS AT DIFFERING LEVELS OF GENERALITY

CRITERIA
-Involves ma
constituent sub-units

-Involves an
intermediate number o.

-Involves the least
number of constituent
sub-unitsconststuent sub-units

LEVELS OF
GENERALITY

Highest Intermediate
Lowest:

-MOST DETAILED
-MOST SPECIFIC

LABELS MAJOR AREAS MAJOR TOPICS
Sub-TOPICS

or
Sub-Sub-TOPICS
(if obtained)

(I)

EXAMPLES (2)

(3)

Headings for groups
of chapters in texts

Chapter headings Sub-TOPICS

Section headings

Sub-Sub-TOPICS

Paragraph headings

Chapter headings in
texts

Section headings
within chapters

Sub-TOPICS

Paragraph headings

Sub-Sub-TOPICS

Itemized or numbered
sub-sub-sections

Major principles Sub-principles -Concepts

-Facts
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8.3.4

DECISION
MATRIX

DETERMINING NOW MANY LEVELS OF GENERALITY ARE REQUIRED
TO SUB-DIVIDE AND DESCRIBE A KNOWLEDGE DOMAIN

.

CONDITIONS

Knowledge Domain is

large

_

Knowledge Domain is

intermediate

Knowledge Domain is

small

size, complexity, or
degree of integration

size, complexity, or
degree of integration

size, complexity, or
degree of integration

Ado-divide Sub - divide Slob - divide

knowledge domain into: knolgadge domain into: knoaddge domain into:

ACTION 2. MAJOR AREAS 2. MAJOR AREAS 2. MAJOR TOPICS
TO TAKE

2. MAJOR TOPICS 2. MAJOR TOPICS 3. Sub- TOPICS

3. Sub-TOPICS 3. Sub-TOPICS OR into:

4. Sub-Sub-TOPICS OR into: 3. Sub- TOPICS

2. MAJOR TOPICS 4. Sub- Sub - TOPICS

3. Sub-TOPICS

4. Sub-Sub-TOPICS
,

FORMS
FORMS: FORMS:

TO USE A.5(8) A.5(8) FORM A.5(9)

A.5(9) A.5(9)



8.3.4

STANDARDS
MATRIX

CRITERIA FOR DETERMINING THE ACCEPTABILITY
OF LABELS OR DESCRIPTIVE TERMS OF SUB-DIVISION UNITS

LEVELS OF
GENERALITY

Highest or
Intermediate

e.g., MAJOR AREAS

e.g., MAJOR TOPICS

Lowest

..g., Sui,-TOPICS

e.;., Sub-Sub-TOPICS

CRITERIA

-Provide an overview

-Allow for organisation of
constituent sub-units

-Make analysis and recording of
doote.v.irtions of constituent

stab - units easier

-Provide an easy transition to
description of terminal behaviors

"Describe cpecifio facts,
concepts, or principles the
learner is expected to master
(Section B.3.5)

Describe actual behavior that
must be displayed to reflect
that maetcrp

EXAMPLES

"PhyOcs"

rIAJUKAKIA5

WAVE MOTION

ELECTRICITY

LIGHT

MAJUR TOPICS

Vibutionat Wave4
Sound
Ma4it

ElectunA, PutonA
and melt/tons

Etectnic Change4
in Motion

Electtical Cik
Eteettic
Marinttikim

Motoka

Velocity
ReAtection and
Regtaction

Lena td

MiAlLOAA

0)&14

------V;a715;;Ciots

Foot candle
Standard candle
Ittumtnation
Lumen

Principles

Relation4hip between
n'td diztance

Labels

Photommeten Gnat anent)

This listing is at a specific or
detailed enough level so that the
subsequent description of terminal
behavior can readily specify how
the conceotc, principles, etc.,
are to be dealt with.



8.3.4

DIAGRAM

ILLUSTRATION SUMMARIZING

NOW TO SUB-DIVIDE KNOWLEDGE DOMAINS

(a) Secure FORM A.5(8),
.5uMNARY OF MAJOR
AREAS,

and list of
questions for
this form.

(b) Ask informant to
identify in the
order in which
they are usually
taught the MAJOR
AREAS in the
knowledge domain.

(c) Record on
FORM A.5(8)

(d) Use cross-
referencing
system to label
MAJOR AREAS
A-

2

(a) For each MAJOR
AREA, one major
area at time,
halm informant
identify all the
MAJOR TOPICS, in
the order in
which they are
usually taught,

(b) Record on
FORM A.5(8)

Complete for
AREA A before
going on to
AREA B, etc.

(c) Use cross-
referencing
system to label
MAJOR TOPICS
A.1-A.
11.1-R.
C.1-Co etc.

SEE FORMS ON NEXT PAGE.

3

(a) For each MAJOR
TOPIC, one major
topic at a time,
have informant
identify 411 the
Sub-TOPICS in the
order in which
they are usually
taught.

If informant feels
it is iimisdrtamt to

to identify
Sub-Sub-TOPICS,
have hin do so
when he identifies
a given Sub- TOPIC,
i.e., before
moving on to next
Sub - ?OPIC.

Colptete for AREA
A before going on
to AREA B etc.

(b) Record on FORM
A.5(9) for
Sub-TOPICS and
Sub-Sub-TOPICS.

(c) Use cross-
referencing
system to label
Sub-TOPICS

A.T7T-171E7
A.I.2 A.2.2

A.1.n A.2.n Etc.

Sub-Sub-TOPICS
A:1%16T A.1.2(a)
A.1.100 4.I.2(b)

A.1.1(z) 4.1.2(z)
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[EDUCED ILLUSTRATION OF FORMS A.5(8) AND A.5(9) I
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A recording of each terminal behavior by competency
revel "ndicating whether the behavior involves

RECALL and/or TRANSFER of INPUTS and/or ACTIONS.

WHAT YOU WILL
WORK FROM

(1) Descriptions of Sub-topics

(2) Informant expertise

WHAT YOU WILL
DO

...

(I) Ask informant to describe the terminal behavior(s)
involving each Sub-topic;

(2) Classify all terminal behavior by competency level;

(,:il Record each terminal behavior by competency level

involved.

FORMS YOU WILL
USE

FORM A.5(10) for recording a description of each
terminal behavior (in the knowledge domain).
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DESCRIPTION OF Sub-STEP B.3,5

INPUT

Identification of
specific Sub-TOPICS
(or Sub-Sub-TOPICS):.
tacts, concepts,
principles, etc.

ACTI')N

Ask informant to
describe terminal
behavior involving the
Sub-TOPIC (or Cub-Sub-
TOPIC), and then record
Or classify it for
required level of
competency

CRITERIA FOR
IDENTIFYING INPUTS

OUTPUT

Description and cross-
referencing of terminal
behavior

on FORM A.5(10)

at competency level
I,. II,. III,. or IV

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Specific
vs. classes of
inputs or
actions . . . . 136

-MATRIX: Old vs.
new class
examples . , . . 137

-MATRIX: Recall
vs. transfer
requirements . . 138

-MATRIX: Old/new
and

recall/transfer. 139

-MATRIX: Classify-
ing termina;
behavior into
competency
levels 142

-MAMIX: How to
meet "description"
goals 143

-MATRIX: When to
use a sample of

-MATRIX: Correct
classification .

-MATRIX:
Objectivity of
descriptions . .

-MATRIX:

Completeness of
descriptions . .

-MATRIX: Terminal
behavior
requirements . .

142

144

146

147

FORM A.5(10)

SUMMARY OF
PROCEDURES . . . .148

.

examples vs. all
examples . . . . 139

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

FORMS A.5(8)
A.5(9) B.3.4

FORM A.5(10): Description
of Terminal Behaviors

,
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Sub-STEP I B.3.5 JOB DIAGRAM

.11
INPUT

Identification of
specific Sub-TOPICS
(or Sub-Sub-TOPICS):
facts, concepts,
principles, etc.

ACTION OUTPL,T

Description and cross-
referencing of terminal
behavior

Ask informant to
describe terminal
behavior involving the
Sub-TOPIC (or Sub-Sub-
TOPIC), and then record
or classify it for
required level of
competency xiv

on FORM A.5(10)

at competency level
I, II, III, or IV

xv

INPUT recall

ACTION recall

..111111.111

INPUT recall

ACTION transfer

INPUT transfer

ACTION recall

INPUT transfer

ACTION transfer

Describe and record
terminal behavior at
appropriate level of
competency

xiv.a

Describe and record
terminal behavior at
appropriate level of
competency

xiv.b

Describe and record
terminal behavior at
appropriate level of
competency

Describe and record
terminal behavior at
appropriate level of
competency

xiv.d

1111..

Description and
recording of terminal
behavior at:

lowest

competency level

LEVEL I

xv.a

Description and
recording of terminal
behavior at

next highest
competency level

LEVEL II

xv.b

Description and
recording of terminal
behavior at

next highest
competency level

LEVEL III

Description and
recording of terminal
behavior at

the highest
competency level

LEVEL IV

xv.d
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BACKGROUND INFORMATION

1 page

Distinguishing between specific
INPUTS and classes of INPUTS

--__

136

Distinguishing betwcen new and old
examples Enlonging to a class 137

Distinguishing between post-
instruction requirements of recall
vs.. transfer .

138

When testing of criterion or terminal
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6.3.5
!DENTiFiCATION

MATRIX

CRITERIA FOR IDENTIFYING WHEN TERMINAL BEHAVIOR
INVOLVES SPECIFIC INPUTS VS. AN INPUT CLASS OR
INVOLVES SPECT1-IC ACTIONS VS. AN ACTIOli CL-AS

CRITERIA

INPUT*

-Does not belong to a class

INPUT*

-Belongs to a class
-It shares properties with other
inputs in the class

-Is to be treated or responded to

-It is particular, has its own
properties
-Has to be treated or responded to
uniquely (e.g., labe.:ed or in the same way (e.g., labeled or
described uniquely) described the some way as other

inputs in the class are labeled

ACTION ACTION

-The sole, allowable way to respond -There is more than one action
to an input (specific input or possible for a given input
class of inputs) -Each of Gina multiple actions can

substitute for the other (because
they belong to the same class of
actions)

LABEL SPECIFIC CLASS

INPUT

-A FaAtt ', Takmettig:r717---nlat-___Ig.Arpaintilige
It belongs to a class of Inputs
-.Any painting (input) can be
called "a painting"

Li60"
It is en input that is one of
a kind

I EXAMPLES -.Only this painting (input) can
be called "The Mona Lisa"

-A rpmticutat authot, atteet, -Any authors, Atteet, countty,
Raecount4y, atate

Each of these is a one-of-a-kind Each is a member of a class of
input only "authors," "streets,"

Each can be called by a "countries," or "states"
particular name: Hemingway,
LiaPalcd Stn.eet, Petri, Nov Mexico,

etc.

Each can be labeled an "author,"
a "street," a "country," or a
"state"

-The sole, allocable way to respond -Alternative, substitutable ways to
(action) to a specific input respond (action) to a s.ecific
-CaUng the gona Liza "The Mona input

ACTION Liza" Identi4ying .the ptopettie4 04
EXAMPLES Calling a patticutat area on a the Mona Li6a that make it a

map "Petu" "DaVinci" EITHER by biting
them OR by pointing to simitan
ptopetties in others VaVinci'z

The sole, allowable way to respond -Alternative, substitutable ways to
(action) to a class of inputs respohd (action) to a class of
Catting an daTiVe o4 a chain_ inputs

"a chait" -.Wining the ctazz "chain"
. EITHER by a de4ctiptive &Wilma

OR by pointing .to an exampte o6
it

*Applies to OUTPUTS as well

136



B.3.5

IDENTINcATION
MATRIX

CRITERIA FOR IDENTIFYING WHFN TERHiIIAL BEHAVIOR INVOLVES
EXAMPLES OF CLASSES WHICH ARE OLD OR NEW 1

CRITERIA

-An example of an INPUT class is
old when:

-An example of an INPUT class in
new when:__
..It ie similar to those
encountered in training

--But has not itself been
encountered in training

--It has Leen encountered in
tr.aring or instruction

-An example of an ACTION class is -An example of an ACTION class is
old when: new when:
It has been practiced during --It is substitutable for an old
training or instruction action belonging to a class

But has itself not be practiced
during training or instruction

LABEL
OLD

EXAMPLE
NEW

EXAMPLE

1

EXAMPLES OF

NEW AND OLD

INPUT CLASS INPUT CLASS

-Three exampled oti a "rectangle"
au pkezented dukin in4t4uction:

-The zame three keetangtez (in the
te6t-hang column) are pkesented
&king inatAuction..A 3' X 5' 'Lector:9 e

-.A 4' X 7' rectangle
-.A 2' X 1' rectangle

All these examples should be
labeled old because they were all

-Now, on a teat agte4inzt4uction
is ovek, these exampled ake
ptesented:
A 2' X 7' nectangte
A 3' X 9' rectangle

These examples of a rectangle
should be labeled new because they
have not been encountered during

encountered during instruction

ACTION CLASS

EXAMPLES

instruction

ACTION CLASS

-The student has to teau to
clazagy kectanglez

asking he has practiced
(uniting the woad likeetangte" met

-The student, ad in the test -hand
cotumn, had to Learn to ctassi0
4ectangtez and had practiced doing
zo during tica4ntmg by watttng the
wokd " rectangle" oven examples (4
keetanglez

-On a teat a4tetwunds he iz
kequined to ctassqu aectangtes by
poknting to them, by zo4tkng them
in pita, 04 b0 picking Vie 6inatt
tectangte (among squakes) pkesent

These are new examples of the

exampies okkectangtez (and not
overt squaice4)

-On a test aitertmands he ctazziiiez
4ectangtez the dame way, by
the waltz( rectangle under the
Itectangte4

This is an old example of the class
of actions "classifying
rectangles" because it was
practiced that way during
Instruction

class of "classifying
rectangles" because all these
actions (belonging to the same
class) were not practiced during
instruction

lfl



3.3.5

taeNT1PICAT1ON

MATRIX

CRITERIA FOR IDENTIFYING MIEN EXHISITION OF TERMINAL BEHAVIOR
AFTER INSTRUCTION OF TRAINING REQUIRES RECALL VS. TRANSFER

INPUT MUT
,Mmeeifie impute have been Not ail cmcmpLee of a arms of
eneountered during tut:elation tient* have been enoountered in

-Alt enweptee of am input stage instruction; those that haven't
CRITERIA hove been onaosatteed in

instruction and eve, therefore,
I' l scamp/es

are mE. ememplee

ACTION ACTION

,speeifte actions hell been -Mot all use mptee of a e4010 of
enoountered during inotruetion gialgm haw been encountered in
411 menepEse of a awls of satiate smetructionj those that haven't
have boon enocumtered during
instruction and dm thorepro,
old orsomploo

are !ft, ceamplee

On test; On a test:

REQUIREMENTS RECALL TRANSFER
of INPUT or ACTION of INPUT or ACTION

ENGLISH: INPUT RECALL l PHYSICS: INPUT TRANSFER

0Ouring Instruction, three examples
a "yeah phAase" in a matinee

-During instruction, two examples
of *piefteet# Unita" ohjecto

Me 41101011 (eql. NV have sun," (a maCaZ shag and a hand *abbe*
melte MMAChiA5 past," and "mad belt) ant shown mourning thus

INPUT net have gone") oniyinal shape aitct a staess is
EXAMPLES -On a test, all three examples used Removed

during Instruction appear. -On test, new example, a

to be able to ce4444t4Iidestiig
the sentences sad At veAb

dip.ressid wira'spring. Is
ntroduced.

photos's, the student simply has to To he ebellele MOW the test
correctly recall these old questions i.e., "Met milt happen
exempla.. Mee the items ie nemovedf" the

student has to rely on INPUT
INPUT RECALL IS INPOIV411;

TRANSFER.

Na has to be eble, to see the
coiled Aping (the new example) as
being similar to the old examples
which he has encountera during
training

ESSIVW11011 REVE PHYSICS: ACTION TRANSFER

6in the Mow. example, the action-In the above example, the action
practiced during Instruction practiced during Instruction was
involved putting a check next to to Identify the exempla of i

ACTION those sentences veld pkiwei peeiectly elastic object Me to
EXAMPLES and tentnlateitose a veil) mite "pante:ALy elastic" on paper

phasiat Ohl* sham one.
-On a test, etmei4ging eentenent -On a tint, identiiieetion of a
nith ve*b plums's 4.4 pe.tilehetit peAieetty elastic eimpte, *id ort
exactly as &king initAmetim,
i.e., he puts check minks next to
then.

me eampti, has to be made-W
some othan action,

e.g., pliAtiAtto /Remotes that
The student simply has to recall iiii-Oalectly elastic, OR
the at settee taken. e.g., byikVi. eimptto into '

ACTION RECALL Is involved. 0 peafeetto elastic
and non-pftectly elastic,
OR

e.g., by stating why the mompte
4A to be emnideted
pelygetly skittle

He must be able to substitute en
ulvelent action for the one

pract during training.

ACTION TRANSFER II layelees,



B_3..5

IDENTIFICATION
MATRIX

CRITERIA FOR DETERMINING WHEN TESTING OF TERMINAL BEHAVIOR IS LI771.
TO REQUIRE RECALL AND WHEN IT IF: LIKELY TO REQUIRE TRANSFER

Terminal behavior
involves

Terminal Behavior
involves

Terminal Behavior
involves

CRITERIA -Specific INPUTS old examples of
i

new examrles cf

-Specific ACTIONS classes of 1 classes of

INPUTS
ACTIOPS

11:PVTS

zcrlo.,,r

Testing of Testing of Testing of

REQUIREMENTS
terminal behavior terminal behavior terminal behavior

requires requires requires

RECALL RECALL TRANSFER

B.3.5

DECISION
MATRIX

DETERMINING WHEN ALL EXAMPLES OF CLASSES WILL BE USED IN TRAINING
AND THEREFORE BECOME "OLD" EXAMPLES (AND WHEN NOT)

INPUT CLASS

-The total number of
INPUTS (examples)
belonging to the class

INPUT CLASS

-The total- number of
INPUTS (examples)
belonging to the class

ACT1ON.CLASS.

-ActiOns are of high
strength (e.g.,
knowing a concept

is small is large well) so that transfer

CONDITIONS OR AND to substitute actions

.
. -The total number of

INPUTS is relatively
large,. but INPUTS are
so dissimilar they

-INPUTS are not so
dissiMilar appearing
that transfer becomes
difficult.

is easy

almost have to be
treated as specific
INPUTS (i..e..,. transfer

is difficult)

--Zica ALL examples of a -Urn a SAMPLE of f-Vso a r,RPLE of
ACTION

; class in instruction; examples of a class examples of 'a :ass

TO TAKE
and treat them as OLD

i in instruction;; in,instructiOn;:

.
examples in tasting 1 and treat them as NEW and treat them as l:

I examples in testing 1 examplerin testirg

.......... .....

i39//1/,
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B.3.5

DECISION
MATRIX

DETERMINING HOW TO MEET GOALS TO BE SERVED BY
oESCRIPTIONS OF TERMINAL BEHAVIOR INVOLVING KNOWLEDGE DOMAINS

GOALS

To obtain information
that can serve in
subsequent formulation
of

statements
of objectives

To obtain a descripticn
of terminal behavior
that can serve as a
take-off point for
subsequent

task analyses

To obtain a descripti.
and classification of
terminal behavior that
can serve as a take-of'
point for subsequent
formulation of

instructional
strategies

ACTION
TO TAKE

-----
Obtain complete anr? Obtain description:

-Identifying terminal
behavior requirements

Obtain descripti m and
classify terminal
behavior at proper
competency level

objective description
of:

-Inputs
-Actions
-Outputs

involved in terminal
behavior

FOR
STANDARDS

SEE
Pages 143, 146 Page 147 Page 142

143



6.3.5

STANDARDS
MATRIX

CRITERIA FOR OBJECTIVITY IN DESCRIBING
TERMINAL BEHAVIORS INVOLVING A KNOWLEDGE DOMAIN*

TO BE
DESCRIBED

Verbal and non-verbal
INPUTS

-Words -People
-Objects -Behavior

-Conditiors of people
-Signals -One's own

behavior

Verbal and non-verbal
ACTIONS

-Response to the
input(s)

**Defines
**Classifies
*Identifies
*.Labels
Describes
Interprets

Verbal and non-verbal
OUTPUTS

-Products
-Results
-Outcomes

CRITERIA F1R
OBJECTIVITY

-Inputs described are:

.-lfcasurahle

-Actions described are
explicit, i.e., thouu
ancan be:

Obcerved
Pointed to
Measured

-Actions described
result in outputs
whic;, are:

s.Observable
Measurable
Conclusive evidence

-Outputs described are

Observable
-.1feasurable

OF DESCRIPTION

''These standards of objectivit:4 are also applicable to task descriptions of
PEHOR'!ANCt: (Cecti... 11.3.3).

144



8.3.5

EXAMPLES

POSITIVE AND NEGATIVE EXAMPLES OF DESCRIPTIONS
OF TERMINAL BEHAVIORS REGARDING STANDARDS OF OBJECTIVITY

POSITIVE T v

INPUTS
OR

OUTPUTS

I. HISTORY

e.g., "Actuating in an
intenpketation o; the Aacta:
consisting 0; COfteill4i0RA
based on the Wu;
conclusions me not simply
hestotement oA the ;acts
given; conau 44.0n4 Contain
pkedictiona about the Autuke,
etc."

I. HISTORY

e.g., "...aesutting in an
4:ate/mutation o; the ;acts
which is motive."

Criteria for assessing the No criteria or guidelines for
outcome are made available. determining how the

creativeness of an output is
to be assessed.

I. ART HISTORY . ART HISTORY

e.g., "Gtoups examples oA paintings e.g., "Shows an Wklftflte46 0; the
belonging to the same school style o; a given school 04
04 pexi.od." potiod."

The verb "gkouve is ex.licit Both the outcome of and the
and its outcome is readily expicit nature of "shows an
observable. The outcome is aWahent46" are indeterminate
also testable or measurable. in this statement. There is

no indication of how
awareness" can be observed
or measured.

2. CHEMISTRY 2. CHEMISTRY

e.g., "Points to (oR aescaibesI the e.g., "Undeastands the periodic
inctease in the numbea o;
electrons as you go up the

nature o4 chemical elements."

ACTIONS pusiodic table."

The action is explicit and Both the outcome of and the
observable; its outcome is explicit nature of
testable and measurable. "ci1de4.4tand4" is left

indeterminate. There is no
indication of how it can be
observed, tested or measured.

3. ECONOMICS 3. ECONOMICS

e.g., "tests these key attaibutes e.g., "Knows the diiktence between
o; monetary and iiscat policy: monetaay and kiscal policy."

---- ----

---- ----

The behavior and the evidence It is indeterminate what the

is explicit as to whether the required evidence for
student can distinguish
between "the two types of
policy."

"knowing the diff 'erence" is.

----



B.3.5

STANDARDS
MATRIX

CRITERIA FOR COMPLETE DESCRIPTION OF TERMINAL BEHAVIORS
'norm A KNOWLEDGE DOMAIL

Verbal and non-verbal
INPUTS

Verbal and non-verbal
ACTIONS

Verbal and non-verbal
OUTPUTS

-Wbrds -People -Response to the -Products
TO BE -Objects -Behavior input(S) -Results

DESCRIBED -Conditions of people
-Signals -One's own

behavior

..Defines

..Classifies

Identifies

-Outcomes

Labels
Descr!bes
Interprets

..............

-The input, which is to The action or actions -The outputs that
be presented in a test to be produced (as an result from the

CRITERIA FOR item stem is answer to the test action, i.e., evidence

COMPLETENESS identified item atom) of action taken

OF DESCRIPTION
-The question concern- -41ternativs actions - Standards for

ing the input is (where they exist) acceptability of the

presented are identified output:

-Indication of what
type of aid (if any)
is to be made
available

Content
Quality
Time to produce

IMIIIII

EXAMPLES

- ype o npu

e.g., a diagum oi a
"diode" ZS
pktAtatd

e.g., the term
"phylum" is
pkesented

-Question

e.g., "Whit i.e the
deiinition o4

f"

Type of act on

e.g., labels pants on
the &AO/WM dA
that out a

"diode"
t.g., de4ine4 the

ttAm sphutumm
as "one oA the
pAimAy
divisions o4
the animal
kingdom"

-Alternative action

t.g., gives an

"phyi
example

um"
o4 a

e.g., eont4 pictune4
o4 pluntA into
categokies

Type of output

e.g., connect:4
labeled &AVM,

e.g., verbal
dainition oi a
teem

-Standards

e.g., Gist oi points
to be included
at s desekiptisn
Ihowevek niondan
h manye.g., oe
examples o4 a
principle to be
provided

e.g., *How doe& th4A
dif4en 4nom

4w
_2

-Type of aid provided

e.g., 0 dietionaky
iA papvidtd

e.g., a table of
loganithm 46
phovided

e.g., a copy og the
periodic table
iA pkovided
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B.3.5

STANDARDS
MATRIX

CRITERIA FOR DETERWNING THE ADEQUACY OF THE IDENTIFICATION OF
TERMINAL BEHAVIOR REQUIREMENTS FOR USE IN SUBSEQUENT TASK ANALYSES

TO BE
DESCRIBED

DIRECTION of
terminal behavior
during testing

What is
to be RECALLED
during testing

What is
to be TRANSFERRED
during testing

CRITERIA FOR
ADEQUACY OF
DESCRIPTION

Description identifies
whether either or both

Description identifies
whether the INPUTS and
ACTIONS to appear on
tests will have been
experienced during
instruction and hence
be old examples, to be

Description identifies
whether some of the
INPUTS and ACTIONS to
appear on tests will
NOT have been
experienced during
instruction and hence
be new examples,

of the following will
occur during testing:

(a) Given an INPUT,
the performer will
exhibit the
appropriate ACTION;

.and if the reverse
is also required:

(h) Given the ACTION,
the performer will
exhibit or produce
the INPUT.

RECALLED.
requiring TRANSF2R.

EXtAn.ES

1

PHYSICS

Given this INPUT: INPUT

INPUT;

ACTION:

PHYSICS

AND/OR ACTION
RECALL

Old examples

INPUT

INPUT:

ACTION:

PHYSICS

AND/OR ACTION
TRANSFEP

New examples
An example o4 a bond,
tiqu%d, oll. gaz,

Student takes
this ACTION:

will appear on
tests

e.g., 'student
wi ti be hhown
"mekeu4y" on a
tat (which
will have also
been shown
during
instruction).

Student will
be required t.
exhibit old

will appear on
tests (example-
not used Burin
instruction)

e.g., hhown
6/tine on a tees'

(not used

Labea the example ass
"zotid," "Ziquid," 04
"gah."

AND IN ADDITION
HE REVERSE IS REQUIRED:

Given the ACTION:

during
instruction).

Student will
be required t
exhibit a new
action (not
used during
instruction)

e.g., g4oup4

Given the tabetz
mzotid," " tiouid," 04
11 1t

Student is required
to take the ACTION:

action, one
used during
instruction

e.g., ta ite4

the world
umertcurty" az

tut anzwert

C itina an example. o6
a zo&d, tiquid, 04
gaz. .t mitit

tiquidz
(having
&Wed it
duAing
inhtAuction)
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13.3.5
ILLUSTRATION SUMMARIZING HOW TO

DESCRIBE, RECORD, AND CLASSIFY TERMINAL BEHAVIORS
FOR A KNOWLEDGE DOMAIN

DIAGRAM

1

Secure FOR) A.5(10).

FOUR CCMPETENCY
LEVELS,

and list of
questions for this
form.

Start with:

MAJOR AREA A
MAJOR TOPIC 1
Stib -TOPIC 1

(SUb-Sub-TOPIC a)

01.11:1045 FOR f Obta 01101

2 3

For Sub-TOPIC
A.1.1

(or Sub-Sub-TOPIC
A.I.I.a. if
obtained).

(a) Ask informant
to describe
all the
required
terminal
behaviors for
this sub-TOPIC.

Provide
example if
necessary.

(b) Probe for
complete
description.

(a) Classify
terminal
behavior at
competency
level I,

II, III, or
IV

(b) Record
terminal
behavior in
proper row
on FORM
A.5(10)

(c) Record all
the terminal
behaviors
concerning
the same
Sub-TOPIC
(e.g..
concept,
fact, or
principle)
on the s.!!. .e

form. Use

extra forms
if necessary.

Complete for all
Sub - TOPICS

within A.1
before going on
to A.2, etc.

I.

Use cross-
referencing
system to
label

terminal
behavior:

2

3
II

tecompwo Wit ION f011eal

001IPT ING S lllll (PT

"lbw . for ch of tae sub-toole;
(sybsub-topics)e, let's Identify
the facts. c ,,,,,,elpls,
or tares, tc., to be cneere, and
also 10ent/fe he. the learner is
orct to 0:11 I tht he oes
learned the..roresople.
bee,nd lefoed a 00.0001. I II he
be xpected to Patine It
or tell I he be expected to ve an
maple of the ccocept covered
eher.nd 1 ion or will he be
expected to 'lee enhe 00.001 lone
001 taire,t, ., 4 lllll 0 t I on).

AV.. the wore detailed :Awl vItrnorwr
it ia .Maimed.

PAS flab A.I.1
Let's take

Sul, . er r A. I.1
What ar toe teos. concepts, facts.
or prIoclaIes you went the teem*,
to 4.40" .

GUISTION A.I.1 (Continue)
*Wee leech of OA

fart.. concerts,
you arm toned,

prirsest-"Wer-et.
ate( *Ind of oottey do you ttepectir.

RopPeat for AU ebb- torioe

1410111DI AN ((MR(( Otto 1/(CISSAAY

"lerVs en opl of whet I

0),, porrillo, provide Art ....-ri.

frt. smivert att., under tudy.

REDUCED ILLUSTRATION
OF FORM A.5(10)

S

ewe akene

..-1==.=:1
..= ..=.

MON , MT..erg. . AIM.

..=.... Z...- =0

40.10 ArtIMI

66loor..=...;(id

:relbrZ--=4;11

gamee..--.6.61

'''''''''',.. ad
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B.3.5 EXAMPLE OF A DESCRIPTION OF TERMINAL BEHAVIORS

Form A.SI101

. For AI1EA C TOO/!' I I SubTOPIC 12 FOUR COMPETENCY LEVELS

INPUT + ACT /ON
TRANSFER I TRANSFER

Sub-TOPIC 12 44 the concept "monetano poticu"

-When pkeeented eitheA with eranotes (oA the implementation
of "monetanu policu") used doming in&tAuction on with
°then exampleh, identiiie& (i.e., label&) them aa example&
OA 11101ket0All MUCH; at AiA able to Iiet the attnibute4 04
the actiona that ouatik, them 4ak the label; Oft its able to
to pkovide additional exampte4.

nftweEnetof___,..mhvemenugeol
input! sal "1---- actoonlcheonFIZI

:4

INPUT _11... ACTION
TRANSFER ' RECALL

new example of .___, 11.1c-]

4inputiclaidl -- action than,

INPUT ACTION
RECALL A- TRANSFER

41---ec4icl input --- 7chn :snitact'. two:, 15essi

old example of new example of
raiainput rclaul At-- action/chain

INPUT iL 4CT/ON
RECALL 7r RECALL

kETfC'fla(specific] input -4.
'I-- action/chain

old example of ?,,.

input rErn "."--- action/chain
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8.3.1

B.3.2

B.3.3

B.3.4*

8.3.5*

STEP b.3

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

-Description,
labeling, and
cross-referencing
of:

A.5(1)

TASKS

I

i

-Description,
labeling, and
cross-referencing
of:

STEPS

A.5(2)

1

1

-Description,
labeling, and
cross-referencing
of:

A.5(3)

Sub-STEPS
(and Sub-Sub-STEPS)

/ /Not part c a sequence

-Description of:

MAJOR AREAS
A5(8)

MAJOR TOPICS A.5(9)
Sub-TOPICS

(Sub-Sub-TOPICS)

-Description of:

TERMINAL BEHAVIORS

re: knowledge
domains

A5(10)

*For KNOWLEDGE DOMAIN only



STEP B.4

F
8.4 Collect "task analysis," "learning analysis," and "competency analysis"

information about criterion behavior.*

'Sub-Steps B.4.2-B.4.5 are performed in sequence for each lowest level task
description, and then, the complete sequence is repeated for the next (lowest
level) task description obtained. For KNOWLEDGE DOMAIN, the descript:on of
each terminal behavior on FORM A.5(20) is the lowest level obtained.

B.4.1

B.4.2

B.4.3

B.4.4

B.4.5

Organize and store completed task description forms.

Identify and diagram discriminations, generalizations, and

associations involved for each lowest level task description.

Determine whether the task analysis information obtained is at a

sufficient level of detail; probe for and record additional

information when necessary.

Perform a learning analysis for barriers to the learning of

discriminations, generalizations, associations, and chains.

Identify and record on each set of diagrams information relevant

to recall and transfer requirements.

1



STEP 8.4 OVERVIEW

INPUT

Completed task
description of
criterion behavior

ACTION

Collect task analysis
and learning analysis
inforvation for each
lowest level task
description

.111.1.

OUTPUT

Task analysis and
learning analysis
information for
PERFORMANCE: Sub - STEPS

and/or
KNOWLEDGE DOMAIN:
terminal behaviors

Completed task
description forms for

Organize (group) and
store forms

1.4.1
PERFORMANCE (A.5(1)-(3)

and/or 10.
KNOWLEDGE DOMAIN

1.4.2

3.4.3

3.4.4

(A.5(8)-(9)]

Completed task
description :IONS:
grouped and
cross-referenced

task analysis FORMS and
associated questions

iv

Provisional task
analysis for eac:h
Sub-STEP

vii

1

Completed task analysis
forms

x

3.4.5

Completed task analysis
forms

110.

..

ii

Collect task analysis
information for the
lowest level task
description

Determine adequacy of
level of detail; and
probe for more detail
when necessary

viii

Perform a
learning analysis

xi

Perform a
competency analysis

xiv

lak

011.

..=01.

*Or Sub- Sub -STEPS,
if obtained

Groupings of related
forms adequately
cross-referenced and
sequenced

iii

Task analysis for:

-Each erformance
"Sub -STEP

logyleae domain
"terminal behavior"

vi

Task analysis for each
Sub-STEP at appropriate
level of detail

ix

Record of learning dif-
ficulty: (a) for dis-
criminations, general-
izations, associations,
and action generaliza-
tions for each Sub-STEP;
and (b for a series of
Sub-STEPS that makexii
up a chain

Record of
post-instruction
recall and transfer
requirements

xv



B.4.1

B.4.2

B.4.3

B.4.4

B.4.5

STEP B.4

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Grouping
forms for

-MATRIX: Grouping
forms for

PERFORMANCE . 159 PERFORMANCE . . 160
-MATRIX: Grouping -MATRIX: Grouping
forms for forms for
KNOWLEDGE KNOWLEMF
DOMAIN . . . . 16) DOMAIN . . _ . 162

-MATRIX: Inputs
to be discrimimated
or generalized . 172

-MATRIX:
Associations, action
generalizations, and
chains

180

-MATRIX: Diagramming
discriminations and
generalizations . 173-

177
-MATRIX: Diagramming
associations, action
generalizations, and
chains .

181-184

-MATRIX: Diagramming
discriminations and
generalizations . 178

-ti

ATRIX. Diagramming
associations, action
generalizations, ono
chains

185

ORM '. 0,-
and

FORMS A.5(11)-(14)

SUMMARY OF
PROCEDURES . . 190,

196

-MATRIX: Is task
analysis at
appropriate level
of detail? . . 205

-MATRIX:
for more
detail .

Probing

. . . 205

-MATRIX: Task
analysis at
appropriate level
of detail . . . 209

---

FORMS A.5(4)-(7)
for PERFORMANCE

and/or
FORMS A.5(11)-(14)
for KNOWLEDGE DOMAlt

SUMMARY OF
PROCEDURES . . 208

-ATRIX:
Discrimination
difficulties. . 216
Generalization
difficulties . . 218
.kssociation
difficulties . . 220
Action
generalization
difficulties . . 222
Chain
difficulties . . 224

-MATRIX: When
are forms for
learning analysis
completed? . . 229

A.5(4) PERFORMANCE

A.5(11) KNOWLEDGE
DOMAIN
(right-hand side)

SUMMARY OF
PROCEDURES . . 228

-MATRIX: Recall

and transfer
requirements . . 236,

237
-MATR.X: Conditions
likely to require
recall vs.
transfer . . . . 238

-MATRIX:
ofAdequacy o

identification
of recall
and transfer
requirements . 241

A.5(4) PERFORMANCE

A.5(11) KNOWLEDGE
DOMAIN
(right-hand side)

SUMMARY OF
PROCEDURES . . 240

155



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A set of FORMS which describes each criterion behavior
at varying levels of detail (e.g., tasks, steps, sub-
steps, etc.), and in which the FORMS are appropriately
sequenced.

WHAT YOU WILL
WORK FROM

(1) Completed task descriptions for either /or
"performance" anoior "knowledge domain".

WHAT YOU WILL
DO

(1) Group all task description FORMS belonging
together into a set.

(2) Scuvence all the FORM sets.

FORMS YOU WILL
USE

, .

None
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DESCRIPTION OF Sub-STEP B.4.1

INPUT

Completed task
descrirtion forms for
PERFORMANCE [A.5(1)-(3)]

and/or
KNOWLFDCF. DOMAIN

4A.5(8)-(9)1

ACTION

Organize (group) and
store forms

ii

OUTPUT

OroupinF7s of related
forms adequately
cross-referenced and
sequenced

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Grouping
forms for

-MATRIX: Grouping
forms for

1

PERFORMANCE . . 159 PERFORMANCE 160
-MATRIX: Grouping -MATRIX: Grouping
forms for forms for
KNOWLEDGE KNOWLEDGE

.

DOMAIN . . . . 161_ DOMAIN . . . . 162

Required Materials

.

COMPLETED MATERIALS
STEP

i

.

l COMPLETED FORMS
STEP

I BLANK FORMS

A.5(1)-(3)
and/or

B.3

.

I
A.5(8)-(10 B.3

/

1
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Sub-STEP I B.4.1 JOB DIAGRAM

INPUT

Completed task
description forms for
MEDI:MANCE fA.5(1)-
(3)] and/or
KNOWLEDGE DO MAIN

(A.5(8)-(9)]

ACTION OUTPUT

Organize (group) and
store forms

ii

Groupings of related
forms adequately
cross-referenced and
sequenced

iii

Completed forms at
HIGHEST level of
generality

i.a

Completed forms at
iiJERMEDIATE level of
generality

i.b

Completed forms at
LOWEST level of
generality

i.c

=.4110,.

4111

Group and sequence all
intermediate and lowest,,
level forms relevant to
the highest level
grouping under which
it is subsumed

ii.a

!Group and sequence all
lowest level forms
relevant to the
intermediate level
grouping under which
it is subsumed

ii.b

Label and cross-
reference lowest level
task descriptions

ii.c

A complete set of
intermediate level
task descriptions
grouped under TASKS
and/or MAJOR AREAS

A complete set of
lowest level task
descriptions grouped
under STEPS and/or
TOPICS

Ill.b

A complete and
cross-referenced set
of lowest level tack
descriptions grouped
under Sub-STEPS and/or
criterion behaviors
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JOB PROCEDURES

Page

Haw to group task description
forms for "performance"

160, 16)

Ha. to group task description
forms for "knowledge domains"

162, 163

r51



8.4.1

DECISION
MATRIX

DETERMINING HOW TO GROUP, SluRE, AND IDENTIFY
COMPLETED TASK DESCRIPTION FORMS FOR "PEPFORmANCE"

FORM A.5(1)

for TASKS

FORM A,5(2)

for STEPS

ACTION
TO TAKr.

(1) Create a file
folder for each
TASK identified on
I'm' A.5(1), ore
for Task A, o%c :or
Task P, ore for
Task C, etc.

(2) Within each TASK
folder, store all
the A.5(2) FDIC,",;

for all the STEPS
belongtng to ti at
TASK.

.1c7r
(3) ierke sure all

A.5(2) R'I'!:: are

labeled: e.g.,

A.1, 1.2, 1.3, etc.,

B.1, 8.2, B.3, etc.

(1) Create a file
folder for each
STEP identified on
POW A. 5(2), one
for Step A.1, one
for Step 1.2, ore
for Step 1.3, etc.

(2) Within each 5777,
folder, store all
the 1.5(3) FCEPS
fr all the
Su ?-S :ilTS 1-2e7c,0;.ain?

to that rTSP.

(3) Poke cure all
A.5(3) FOR" S are
labeled: e.g.,
A.1.1, A.1.2, A.1.7,
1.2.1, /4.2.2, A.2-7,

etc.

(4) Within each TASK (4)

fold "r, ccquence
all the A.5(2)
POWS for STEPS for
those STEPS which
must be followed in
sequence in the
criterion behavior.

160

'4g1110109

Within each STEP
folder, sequence
all the A.5(3)
FORMS for Sub-STEPS
for those Sub-STEPS
which must be
followed in
sequence in the
criterion behavior.

FORM A.5(3)

for Sub-STEPS

(1)

(3)

6rour and clip
together for each
Sub-STEP all the
A.5(3) FOR:.:S for

Sub-Sub-STEPS (wh
obtained)

Make sure all
A.5(3) FORMS for
Sub-rub-STEM are
labr7cd: ^.g.,

A.1.I.1, A.1.1.2,
etc., A.1.2.1,
A.1.2.2, etc.

."-;;PF
Within each
Sub-STEP grouping,
sequence all the
A.44,5) FORMS for
Sub -Sub- STEPS whic
must be followed i
sequence in the

criterion behavior.

wilmolimmommir



B.4.1

STANDARDS
MATRIX

CRITERIA FOR DETERMINING THE ADEQUACY OF GROUPING OF
TASK DESCRIPTIOR FORMS FOR "PERFORMANCE"

STANDARDS COMPLETENESS CROSS-REFERENCING SEQUENCING

CRITERIA

-Each TASK folder -Each for in a TASK -Within each TASK
folder, where terminal
behavior calls for a
fixed sequence, farms

contains aZZ the farms folder w.f.!! bt

Labelmd or numbered.

-Labeling will
differentiate levels
of detail (i.(i.e.,
STEPS vs. Sub-STEPS
vs. Sub-Sub-STEPS)

for its constituent
STEPS and all the
forme 7; EV
Sub-STEPS and
Sub-Sub-STEPS that
belong to each STEP.

-Each TASK folder will
therefore include all
the FORMS A.5(2) air
all the FORMS A.5(3)
related to that TASK.

will be ordered
paralleling that
sequence.

-Ordering of forme
will be:

--First, ly STEPS.

--Second, within
STEPS, by Sub-STEPS.

7hird, within
Sub-STEPS, by
Sub-Sub-STEPS.

TASK folders should be ordered in the sequence in which they are ...ailed
for by criterion behaviors.



8. 4. 1

DECISION
MATRIX

DETERMINING NOW TO GROUP, STORE, AND IDENTIFY
COMPLETED TASK DESCRIPTION FORMS FOR "KNOWLEDGE DOMAIN"

COMPLETED
FORMS

ACTION
TO TAKE

FORM A.5(8)

for: MAJOR AREAS
and

MAJOR TOPICS

(1) Create a file
folder for each
MAJOR AREA, one
for Area A, one for
B, one for C. etc.

.44147m
(2) Within each AREA

folder, store all
the A.5(8) FORMS
for all the TOPICS
tel4Aiing to that
AREA.

(1)

(2)

NOOr
(3) Make mar, all (3)

A.5(8) FOhMS are
labeled: A.7, A.2
A.3, etc., B.1,
8.2, 8.3, etc.

lqz7.

(4) within each AREA (4)

folder, sequence
all the A.5(8)
FORMS for TOPICS
in the order in
which they are
usually taught
(in the order in
which you completed'
them).

FORM A.5(9)

for: Sub-TOPICS
end

Sub-Sub-TOFICS

Croate a file
folder for each
MAJOR ropy'. one
for A.2, one for
A.:, one for A.3,
etc.

"COP'
within each TOPIC
folder, store alt
the A.5(9) FORMS
for aZZ the
Sub-TIOPICf
belonging to that
TOPIC.

(For Sub -Sub- TOPICS

obtained, group
than all under the
relevant TOPIC.)

ggetpr
Make sure a!!
A.5(9) FORMS are
Laivled: A.1.1,
A.2.2, A.1.2, etc.,
A.2.1, A.2.2, A.2.4
etc.

qq1107.
Sequence Sub-TOPIC
or (Sub-Sub-TOPIC)
FORMS in the order
in which they are
currently taught.

FORM A.5(10)

for:
criterion behaviors

and competency levels)

(2) Group and clip
together for each
Ckb-TOPIC (or for
each Cub-Sub-TOPIC
if obtained) all
the A.5(10) FORMS
for descriptions o
criterion bilkaviora

(2) Hake sure a
NOP?

ll

A.5(10) FORMS are
labeled: A.1.1.1,
A.2.2.2, etc.,
A.1.2.1, A.1.2.2,
etc., A.2.3.2,
A.1.3.2, etc.



CRITERIA FOR DETERMINING THE ADEQUACY OF GROUPING

B.4.1 OF TASK DESCRIPTION FORMS FOR "KNOWLEDGE DOMAIN"

STANDARDS
MATRIX

STANDARDS COMPLETENESS CROSS-REFERENCING SEQUENCING

CRITERIA

-Each MAJOR AREA fo7de2
contains all the fcrms

..-

-Each form in a MAJOR
AREA folder will be
labeled or numbered.

-Labeling will
differentiate levels
of detail (i.e.,
TOPICS vs. Sub-TOPICS
vs. Sub-Sub-TOPICS vs.
criterion behaviors)

,

-Within each MAJOR
AREA folder, forms
will be ordered
following the
sequence in which the
content is usually
taught.

-Ordering of forms
will be:

First, by TOPICS

Second, within
TOPICS, by
Sub-TOPICS

-.Third, within
Sub-TOPICS, by
Sub-Sub-TOPICS

*Descriptions of
criterion behavior
are not ordered.

for its constituent
MAJOR TOPICS and all
the forms for the
Sub-TOPICS (and
Sub -Sub - TOPICS, if

obtained) and all the
forms for terminal
behaviors (competency
level FORM).

-Each MAJOR AREA folde
will therefore include
aZZ the FORMS A.5(8),
(.), and (10) related
to that AREA.
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Completed FORMS recording a task analysis for each
lowest level task description -- identifying the
descriminations, generalizations, associations and
chains involved.

WHAT YOU WILL
WORK FRO AA

(1) Completed task description FORMS

(2) Informant expertise

(3) Lists of questions to ask informant.

WHAT YOU WILL
DO

(1) Collect and record task analysis information
for each subSTEP oe for each terminal behavior.

FORMS YOU WILL
USE

FORMS A.5(4)-(7) or FORMS A.5(11)-(14) for recording
task analysis results for "performance" subSTEPS
or for "knowledge domain" terminal behavior
respectively.
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DEscruprIoN OF Sub-STEP 13.4.2

INPUT

Completed task
description oPM:
grouped and
cross-rererenced

'task analysis FOItilS and

associated questions
iv

ACTION

Collect task analysis
information for the
lowest level task
description

V

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Conli,nis

OUTPUT

Task analysis for::

' -Each performance

:"Sub-STEP"

-Each knowledr:c domain
i"terminal behavior"

vi

ACTION TO SE TAKEN FTANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Inputs

to be discriminated
or generalized . 172

-MATRIX: Diagramming
discriminations and
generalizations 173

-MATRIX: Diagramming
discriminations and
generalizations 178

FORMS A-5(4)-(7)

and/or

MATRIX: 177 -MATRIX: Diagramming FORMS A.5(11)-(14)
Associations, action -MATRIX: Diagramming associations, action
generalizations, and associations, action generalizations, and
chains . . . . . 130 generalizations, and chains ........ 185 SUMMARY OF

chains .. . .131, 184 OIROCEDURES .. . .. 190
I 1.96

Required Nlaterials

I COMPLETED MATERIALS
STEP

3.4.1

COMPLETED FORMS

PERFOI7TXCE:
A.5(1)-(3)

and/or

STEP

8.3

I BLANK FORMS

FORMS A.5(4)-(7):
TASK ANALYSIS::

"PERFORMANCF"

Grouped, corIpleted 1

task description
forms

KNOWLEDGE DOMAIN:
A.5(8)-(I0) B.3

FORMS A.5(11)-(14):
TASK ANALYSIS:
"KNOWLEDGE DOMAIN"
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vi

Sub-STEP I B.4.2 JOB DIAGRAM

INPUT

Completed task
description FORMS:
grouped and
cross-referenced

task analysis FORMS and
associated questions

INPUTS which have to be
responded to
differentially

iv.a

INPUTS which have to be
responded to in the
same manner

iv.b

ACTIONS which are the
responses to INPUTS

iv.c

Sequence of
associations

iv.d

..01.

41111P.

ACTION

1Collect task analysis
information for the
lowest level task
description

Create diagram showing
what the INPUTS are
which have to be
distinvished
in order to make
a differential
response possible

v. a

Create diagram showing
what the INPUTS are
which have to be seen
as the same in order
to make the same
response possible

v.b

Create diagram showing
the INPUTS and ACTIONS
which have to be
associated

V.0

Collect and sequence
series of diagrams
for associations

v.d

OUTPUT

Task analysis for:

- Each performance
"Sub-STEP'

- Each knowledge domain
"terminal behavior"

Diagram features
representing
DISCRIMINATIONS

Diagram features
representing
GENERALIZATIONS

Diagram features
representing
ASSOCIATIONS

Series of diagrams
representing CHAINS
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BArKGP,OUND INFORMATION

page

Overview of task analysis process 168

Diagramming discriminations among
and generalizations across INPUTS
and OUTPUTS

169-178

Diagramming associations, action
generalizations, and chains 179-185
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DISCRIMINATIOAS:

-among inputs
- among outputs

and

GENERALIZATIONS:

- across inputs
-across outputs

169



B.4.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING WHEN CRITERION BEHAVIOR
(IN PERFORHANCE OR IN KNOWLEDGE DOMAIN) INVOLVES A DISCRIMINATION

AMONG INPUTS OR A GENERALIZATION ACROSS INPUTS*

',Also applies to OUTPUTS

CRITERIA

among INPUTS

-Inputs have to be distinguished
from one another

across INPUTS

-Inputs have to be seen as similar

SKILL ELEMENTS A DISCRIMINATION A GENERALIZATION

INPUT
EXAMPLES

The chcmistAv student has to be
able to tett the di(kkence
between examffez Ora tioucd and
examples 0; a gas (so that he can,
when asked to do so, tabet them as
"Liquid" oh 'pas").

- The math student has to be able to
tett the dictence beti,:een
addition 4otmats and suLtiutetion

5 5

Otmats, e.g., +4 vs. -4, (so that
he can pet;otm Vie affkopkiate,
dqKekent opekationZ).

-The chzmistAa student atso has .to
be. able to zee the simiiakita
among vatious examples o; a iiquid
(so tkct he can Labet them att a4

-The meth studort atso has to be
able to zee the simitatitu among
vaxia:i.on6 in "addition'4(Amats,

4

e.g., +3 and (x+4) +(y+2), so he
can paTokm the same "adding"
opetat.ion.

EXAMPLES

-A media speciatist has to be able
to tett. the di;4eterce between
lndetexpozed77iopea7 exposed,
and cvekexposed photoptaphs he has
taken (d0 he can decide whethet to
uze oh not use them Oh make
decisions about 4utuke exposure
times) .

-The English student has to be abte
to tett the diekence between his
wkiting that do welt otpanized and
that is not wett otganized (so he
can deciUeto accept one ore
continue to make kevizion4 in the
othek).

- The media zpeciaXist also has to
be able `o see the umiiatita
acAoss ,togkaphs 0; yawing
degkeez undetexposute on. ACC
the simitallita ackoss photogaaphA
°A vaAming.ctegves oK ovekexposuke
(so that he can kejeet anti that
Katt uithin the undetexrosed OR
within the °unexposed kange).
- The Ln5tish student has to be able
to idoLtiAy tanges o; weft
cAganized wtiting (so that he can
decide to accept "acceptable"
vaitiatirns) and he has to be able
to cde.t&j(u Awes pootta
otganized wtiting (so that he can
decide to &eject "unacceptabte"
vatiations).

170



B.4.2

IDENTIFICA i ION
MATRIX

WHAT A DISCRIMINATION IS AND
1/HAT !T ISN'T

BEHAVIOR
A DISCRIMINATION

among INPUTS
HOT A DISCRIMINATION

(making a response to the INPUT)

CRITERIA

-Seeing or peroriving the
differo,:ce among INPUTS based

P'

-Making the appropriate response
(taking a different ACTION) to
INPUTS requiring different
responses.

(See ASSOCIATION Later.)

on relevant properties of the
INPUTS

-Foy -ns the basis for the ability
to nake a differential response
to INPUTg requiring it

EXAMPLES DISCRIMINATION among INPUTS

The ACTION taken in response
to the different INPUTS which
have been distinguished from

one another

MORSE CODE

Hearing the difference between
three dots and a dash and four
dots and a dash

Writing down the letter
corresponding to three dots and
a dash or the letter correspond-
ing to four dots and a dash

CALLING PEOPLE
8V NAME

Seeing a difference between
identical twin boys (based on
some identifying characteristic)

Calling one Jim and calling
the other Bob

AIR DEFENSE

Seeing the difference (based on
visual properties) or hearing
the d;fference (based on
auditory properties) between
friendly and unfriendly aircraft

Reporting to headquarters of the
approach of friendly or
unfriendly aircraft

OR

firing at the unfriendly and
withholding fire from the
friendly aircraft
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B.4.2

IDENTIFICATION
MATRIX

CONTRASTING DISCRIMINATIONS AND GENERALIZATIONS

BEHAVIOR GENERALIZATION DISCRIMINATION

-Seeing or perceiving the -Seeing or perceiving the
similarit,, among 1,71,7S belonging difference among MITTS based on

CRITERIA to the are class (based on their
relevant attributes)

relevant properties of the !PRIM

-Forms the basis for the ability -Forms the basic for the ability
to rake the came response to alZ to make a differential response
INPUTS requiring it to RPM requiring it

EXAMPLES

GENERAL

PHYSICS

similarities within a class

A H

-Seeing the similarities among
all types of materials which
qualify for the label "solids"

differences between classes

-Seeing the differences between
those types of materials which
are solids and these which are
liquids

e.g., Is mercury a liquid or a
solid?
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B.4.2

DECISION
MATRIX

DETERMINING WHICH PORTION OF FORM A.5(4) TO USE
IN DIAGRAMMING DISCRIMINATIONS AND GENERALIZATIONS

CONDITIONS
A DISCRIMINATION
among INPUTS

to be diagrammed

A GENERALIZATION
across INPUTS
to be diagrammed

ACTION
TO TAKE

-Describe two or three different
specific. -.7nruts or two or three

-Describe two or three examples
of each input class in each

--e----
different input classes in single set of rectangles in the

IPPUT column.

-If there are more examples to be
recorded within each class, use

two or three separate sets of
rectangles in the IhTL'T column.*

-If there are additional differ "nt
inpt:ts to be discriminated from
the two or three alread? recorded,
use Supplementary FORM A.5(5).

Supplementary FORM A.5(0.

*See Section R.3.5 for definition of specific inputs and input classes.

SET

5E1

2

SET

3

r

ply

-L

-r

DISCRIMINATION:

Among Set I, Set 2,
and Set 3

GENERALIZATION:

Within Set I,

Within Set 2,
Within Set 3
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!TASK DESCRIPTION,/

Form AS (41

for TASK

8.4.2
"PERFORMANCE" EXAMPLE OF DIAGRAMM!"n

FOR A "DISCkihINAIION" AND A "GENERALIZATION"

C STEP 4 sitp-sad 2 J a.

INPUT

Subtkaction tvtobteris

vii

ACTION OUTPUT

b TASK ANALYSIS

14) (3)

vii.a.1

17) 1.5)

vii.a.2

(14) - (2)

(4) - (-3)

17) 1-5)

vii.b2

(141 (-2)

1111,

r-111.

.....11110.

DISCRIMINATIONS: The math Audent has to discriminate
between input classes vii.a and vii.b;
he has to recognize the difference in
notations between vii.a examples and
vii.b examples

GENERALIZATIONS: He also has to generalize across
Inputs within each input class (e.g..
within vIl.a); he has to recognize
the similarity in notation of all the
vii.a examples and all vii.b examples.
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6.4.2 "KNOWLEDGE DOMAIN" EXAmPLF OF DIAGRAMMING,
FOR A "DISCRIMINATION" AND A "GENtRALIZATION"

Form A 5 (11)

for AREAL TOPIC 2 roPc FEHAVIOR

INPUT

Tyres cq matters

ACTION

dTASK DESCRIPTION]

OUTPUT

h. TASK ANALYSIS

wood

i.a.

aoth
i.a.2

i cc
i . a.3

watch
i.b.

getiotice
i.b.2

i . b. 3

.c.

i .c. 2

oxupen
i.c. 3

DISCRIMINATIONS: The physics student has to discriminate
bet,.2en examples belonging to three
classes of matter: the i,a class, the
i.b class, and the I.c class.

GENERALIZATIONS: He also has to generalize across, i.e.,
see the similarity among, all examples
within a class: e.g., i.a.l, i.a.2, and
i.a.3.
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B.4.2

MCISION
MATRIX

DETERMINING HOW TO DIAGRAM DISCRIMINATIONS
FOR "SPECIFIC" INPUTS AND FOR 'UNLIT "CLASSES"

CONDITIONS

Discriminations among
specific INPUTS

to be diagrammed
on FORM A.5(4)

or
on FORM A.5(II)

Discriminations among
INPUT CLASSES

to be diagrammed
on FORM A.5(4)

or

on FORM A.5(I1)
s

(1) Pa;:c on::# one entn. in caci: (1) /akc more 0:an one entry in
ACTION "set" of thrve inlet rectarjlce each "set" r .92rce input
TO TAKE (indicating it is rnrcific). rectangles (L,:dicating it is

or

ra(r) Optienall:i, create a diagm
vith only one rectangle for
each Or ccific ..nrut.

a class of ivi1ts).4

Ex;:mPLES

(I)

"DRIVING" EXAMPLE

rred light 1

Green

I

(1)

"ALGEBRA" EXAMPLE

L4 + (-3) H1
5 + (-2)

I 2 + (-7) F-

1

2 + (+7) Iwawmol

*MOTE: Classes rarely are
OPTIONAL, ALTERNATIVE DIAGRAMMING restricted to just three members.

(2) They are cY.agrarrned in threes
merely for convenience. See
next F-ge for use of suppteren-

tary diagrams where lecessary.

PM liciht

ateen 11;7]
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B.4.2

DECISION
MATRIX

DETERMINING HOW MANY INPUTS WITHIN A "CLASS"
TO DIASRAM IN A REPRESENTATION OF A GENERALIZATION*

CONDITIONS

-lhe entire class of
INPUTS is FINITE and
also is relatively
SMALL: i.e., probably
not exceeding a total
of 10 inputs

-The entire class of
INPUTS is LARGE (can
be considered
INFINITE), and

-All the inputs are
highly similar

-The entire class of
INPUTS is relatively
LARGE (not infinite)
and,

-All the inputs are
highly dissimilar

(generalization Mel
to be difficult)

(generalization likely
to be easy)

ACTION
TO TAKE

-Diagram all the -Diagram only a
representative sample

-Diagram all the hi hl
inputs;

-Use Supplementary
GENERALIZATION FORM
A.5(6) - PERFORMANCE,
FORM A.5(12)
KNOWLEDGE DOMAIN, when
necessary

dissimilar inputs

-Use Supplementary
GENERALIZATION FORM
A.5(6) - PERFORMANCE,
FORM A.5(12) -
KNOWLEDGE DOMAIN, whe
necessary

of the inputs

-Diavam examples of
frequently and
infrequently occurring
inputs

-Use Supplementary
GENERALIZATION FORM
A.5(6) - PERFORMANCE,
FORM A.5(12) -
KNOWLEDGE DOMAIN, when
necessary

e.g., INSTRUCTIONAL
TECHNOLOGY: e.g., TRIGONOMETRY: e.g., SPELLING:

F04 pukposeA o6 teach- FO4 putposes o6 teach- F04 pukposeA o6 teach-

ing about att the types
o6 "evaluation,"

ing what a "dine" 1.46,

since aLt night- angled
ing the "past
patticiptes" (4 a Lange

EXAMPLES
diagram att the types
belonging to the cta6o,
L. e., "in6okmat,"

tkiargiTake hichto
j

Aimitak, onto a amait
TaWiRro4 tight-angled

number o6 setected,
ikaegutaa vekbs, since
att axe hightu

"6otmative," and
"evatuative"

tkiangtes need be
kepusented

U7Limitah (i.e., aee,
go, come, etc. 1, att
shoutd be icepkezeitHei

e.g., MEDICINE: e.g., ENGLISH: in the dagicams;

F04 purtpc4e.6 o6 teach- F04 putposes o4 teach-
(generclization is not
possible, and each

ing about the class ing what a"Aingutax" separate association
concept "venekeat
disease," since the
types arm timited in

noun .(4, sknce most
singutak nouns axe
highly Aimitak, even

will have to be taught,
i.e., de seen,

gone, come-
numbek, diagtam them
amt

though the cast
"Aingutak pi,FITi7 i4

huge, onto a dam Le

go-have
have come, etc.

need be. teptesented

4Bzoiew page Ill in Section B.3.5 regarding recall and transfer requirements.



B.4.2

STANDARDS
MATRIX

CRITERIA FOR DETERMINING THE ADEQUACY
OF THE DIAGRAMMING OF DISCRIMINATIONS AND GENERALIZATIONS*

STANDARDS COMPLETENESS
SPATIAL

DIFFERENTIATION CROSS-REFERENCING

CRITERIA

-All the different
specific inputs are
diagrammed

-Examples within a
class of Impute:

class fully
represented

Large class of
dissimilar examplGs
.7,7r177.epresented

.-Large class of
similar examples
;727773371pled

- Specific/class inputs.

A specific input
is represented by
one rectangle

A class of inputs
is represented by
a set of joined
rectantees

- Each different

specific input or
each different class
of inputs is assigned
a spatially separate
and different set of
rectangles

- All the represented
examples of a class
of inputs are grouped
within a single net
of rectangles

- All inputs for a give
grien Sub-STEP are
identified by the
evne Roman number,
e.g., i, or iv, or
vii, etc.

-Each different
specific input or
eack different class
of inputs is
identified by a
different lower case
Letter: 'olc, b, c, d,
etc.

-AZ/ examples within a
class are identified
by Arabic numbers:
a.1, a.2, a.3,
etc., b.1, b.2, b.3,
b.4, etc.

- Classes of examples
that are onksampled
should be identified
as non-exhaustive,
e.g., by using an
infinity symbol lo.)

Lw.00d
iv.a.1

iron
iv.a.2

silver
iv.a.3

Of

*Each different output is generally represented by a single rectangle. Since most outputs
become inputs for the next Sub-STEP, differentiations in diagramming will be taken care
of when the next Sub-STEP is diagrammed. For outputs which mark the end of a chain of
Sub-STEPS, further differentiation than is possible in a single rectangle for each output
may be necessary. For example, ranges of acceptable outputs (generalizations) may have to
be represented.



ASSOCIATIONS

-input + action

--__iGENERALIZATIONS

-action

CHAINS

-series of associations



B.4.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING WHEN CRITERION BEHAVIOR INVOLVES
ASSOCIATIONS, GENERALIZATION OF ACTIONS, OR CHAINING

CRITERIA

-Inputs require
different ACTIONS be

-A given specific input
or a given input class
can be responded to by
alternative actions

-The alternative
actions are
interchangeable

- m et be seenActioms u
as being
interchamjeable

-A series of sequenced
INPUT-ACTION
associations have to
be run off in their
entirety for behavior
to be completed

e.g., a antes of
Sub-STEPS
(PERFORMANCE)

e.g., a complete
series of
associations fo
terminal
behavior
(KNOWLEDGE
DOMAIN)

taken in response to
them

-Different specific
inputs or different
input classes have to
be linked with their
own particular ACTIONS

SKILL ELEMENTS
An ASSOCIATION

between INPUT 4. ACTION
An ACTION

GENERALIZATION
A CHAINING
of a series

of ASSOMMNS

e.g., INSTRUCTIONAL
e.g., MEDIA WORK e.g., ENGLISH TECHNOLOGY

The media apeciatiAt The EngtiAh atudent has Moot oi the Sub-STEPS

has to associate the to be able to take one in thiA handbook have

EXAMPLES
proper actions,
"increase in expoAuke

on more intertchanpable tr be peNioNmed in
sequence. Theactions, Aam, revs &Lon

time," and "reduction AttategieA, in oNdek to technotogiAt theke6oNe

in exposure time," when edit w4iting having a has to tecan to pertioNm

6aced with photopaphA paktieutak Outt. When each Sub-STEP, 6ottow

linputA) that are the wititing appears it in Aequence with the
underexposed Oh that diAomanized, he might: next Sub-STEP, the

cue ovekexpoAed. U.se headinge, Oh
next, and Ao on.

Rea/mange AectionA,
04

"Pkovide an ovekview



8.4.2

DECISION
MATRIX

CONDITIONS

DETERMINING HOW TO DIAGRAM
ASSOCIATIONS, ACTION GENERALIZATIONS, AND CHAINS

(---If TeZnal behavior
involves

a single ACTION
to be associated
with an input

If terminal behavior
involves multiple,

interchangeable ACTIONS
to be ASSOCIATED
with an input

i.e., ACTION

If terminal behavior
involves
a CHAIN

of sequenced
ASSOCIATIONS

ACTION
TO TAKE

Describe the ACTION
to be associated with
each set of rectangles

Enter description in
the ACTION (middle)
column

Use FORM A.5(4) below

- Describe the

alternative ACTIONS
to be associated with
each input class

-Enter descriptions in
the set of actions in
the ACTION (middle)
colunn

- Use FORM A.5(7) below

FORM A.5(4)
1

, ,11

1

..
L

1111111111

- Collect all the task
analysis forms for
alt the separate
3VE-STEPS that make
up the chain
(1TRFORMANCE)

- Collect all the task
analysis forms for
the terminal behavior
in a KNOWLEDGE DOMAIN

-Represent the chain
by
ordartng a t

diagrams for each
sub-STEP (See page 146

FORM A.5(7) SUPPLEMENTARY

I 1 1 1 " .E=.-.-73r-
al,0111 /RP'

1.,



Form A -5 (41

for TASK

8.4.2

c

"PERFORMANCE" EXAMPLE OF DIAGRAMMING OF AN ASSOCIATION+

STEP F-711
INPUT

SubtAaction potoblesa

Sub-e.TEP 1

ACTION

DOGS aubtxaction
pRobteme

retamal.,

A[TASK DESCRIPTION]

OUTPUT

AnateMS

b. TASK ANALYSIS

(41 1+3)

vii.a.1

111 ,,)

(141 - 1+21

vil.a.3

Sub Vutct.6 the two
numb t/uS

viii.a

ASSOCIATIONS: The math student has to associate each
of two actions, viii.a and vili.b, with
the appropriate class of inputs, i.e.,
vil.a and vli.b, respectively.

Adds the two numb eits

viii.b

A /welt numbM

ix.b

*A sequenced serieft of individual diagrams, like the one
on this page (a diagram for each Sub-STEP), collectively

represents the diagram for a CHAIN.



8.4.2 THE DIFFERENCE BETWEEN "DISCRIMINATIONS" AND "ASSOCIATIONS"

IDENTIFICATION
MATRIX

SKILLS DISCRIMINATION ASSOCIATION

-Seeing the difference(s) between -Linking an appropriate ACTION to
INPUTS an INPUT or ErUT class

CRITERIA -.In the diagram to the left, the
discrimination involves seeing

In the diagram to the left,
the as;:lociation involves linki

the difference in notation the viiia ACTION (subtracting)
between the class viia (a combi- with the appropriate INPUT alas
nation of a minus sign and a (viia) and linking the viiib
plus sign) and the class viib ACTION (adding) with the
(a combination of two minus
signs)

appropriate INPUT class (viib)

EXAMPLES

The discrimination involves only The association involves the

OUTPUT

INPUTS

%

.

irt. 'i

VI 1

'x Ii , C' T i T

linking of INPUT

-

INPUT

and ACTION

,

ACTION

1

. 1-- I I L______J-- I

F-1 -I H
1

L

183



6.4.2 "PERFORMANCE" EXAMPLE OF DIAGRAMMING FOR AN "ACTION GENERALIZATION'

Form A S Ill SUPPLEMENTA iY

terr TASK
STEP

INPUT

lemming ptobterts

subsrEp I
3

CELL 2
a. TASK DESCRIPTION

ACTION

ilsc5 technique to
Acduce iemning

xi v

OUTPUT

Lemming dqAicuttn
4educcd (att student4
accommodated)

xv

V TASK ANALYSIS

"associatic&
to twin

ACTION GENERALIZATION:

The instructional technologist
has to generalize across
actions, producing one or more
Interchangeable actions

xiv.a.2, or xiv.a.3)
when faced with input xii.a.

Novided 6thong cues
about which "input5"
me "meociated" with
uhich "activities"

xiv.a.I

RequiAcA "kccoanition"
,t eS pons es be 601C

4CQuiAing "ooduction"
A.C.Sponose.4

XI

Nvvides a mode(
to t copied cartel(

in temn.ing

xiv.a.3

1,011,

Reduced di6Aicuitu in
leAtning association

XV. a

184
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8.4. ?

STANDARDS
MATRIX

CRITERIA FOR DETERMINING THE ADEQUACY OF THE DIAGRAMMING
OF ASSOCIATIONS, ACTION GENERALIZATIONS, AND CHAINS

STANDARDS COMPLETENESS

CRITERIA

ASSOCIATIONS

-Foe' each di !Tercet
specific input, the
diagram Jhould
identifr the action
associated with it

-For each different
class of inputs, the
diagram should
identify the action
associated wit;2 it

ACTION GENERALIZATIOP

-Ew.h set of
alternative or
interchan(7eal;le

actions is identific

CHAINS

-There should be a
task analysis diagram
for each lowest level
tasK27:cription
(A series of such
diagrams graphically
represents the whole
chain)

SPATIAL
DIFFERENTIATION

CROSS-REFERENCING

ASSOCIATIONS

-Each different action
ire represented by
one rectangle

ACTION GENERALIZATION

-Each set of
alternative or
interchangeable
actions is identified
by a set of joined
rectangles

CHAINS

-Each form for the
lowest level task
description unit
(i.e., a performance
Sub-STEP or a
knowledge domain
terrtir'al behavior)

graphically
represents a unit of
the chain

186

ASSOCIATIONS

-All actions for a
given Sub-STEP are
identified by the same
Roman nterber, e.g.,
ii, or v, or etc.

-Each different action
is identified by a
different lower case
letter: a, b, c,
e, etc.

Amon GENFrALIZATION

-All actions in a set
77actions are
identified ly the some
Roman number and the
same lower case
letter, e.g., xiv.a,
or xvii.b, etc.

-Each different action
(rectangle) in a set
of actions is
identified by a
different Arabic
number: xiv.a.1,
xiv.a.2, xiv.a.3, etc.

CHAINS

-Each successive
diagram in the chain
is identified by 1
progression of Roman
numbers:

INPUT ACTION OUTPUT



JOB PROCEDURES

page

Questions -Z.() use in doing

a task analysis
191

SUMMARY OF PROCEDURES
in "performance"

192

SUMMARY OF PROCEDURES
in "knowledge domain" 197

1 8 7//,"



B.4.2
QUESTIONS TO BE USED IN OBTAINING

TASK ANALYSIS INFORMATION

w we. 1=)

FORM A.5(4)

104 riC

, 1.011 11

1110

autsrtoNs FOR FORM A S 14)

RECOMMENDED QUESTION FORMATS

ORIENTING STATEMENT

"Now, we want some more detail
about each sub-step."

QUESTION I (Discriminations)

"Let's take Sub-STEP .

SuF1:5ter W

When you are
activity

what different
tnput conditions

are there that would cause you to
take a different course of action?"

QUESTION 2 (Associations)

"For each of these different
, what different

znput conaittoro
course of acticn would you take?"

QUESTION 3 (Action Generalization)

"One at a time, let's take each of
these actions you mentioned.

)0

Are there alternative ways to
71.

L actton

QUESTION 4 (Input Generalization)

"One by one, let's take these
ft

types of you
input conditions

mentioned; are there possible
variations within each type that
would still lead you to deal with
them all in the same way, i.e.,

711

aetton tc be taken

QUESTION 5 (Discriminations - Outputs)

"For each of these
M input

, what differences in
conditions

outcomes, if any, are there?"

QUESTION 6

"Are there standards about these
which are crucial for

outcomes .

satisfactory performance?"

189



6.4.2

DIAGRAM

L
ILLUSTRATION SUMMARIZING PROCEDURES FOR DIAGRAMMING

TASK ANALYSIS INFORMATION FOR A "PERFORMANCE" SUB-STEP*

#1

Transfer from
task descrip-
tion FORM
A.5(3):
"Summary of
Sub-STEPS"

the descrip-
tion of a
Sub-STEP

To top of tIsk
1 san ia y s FORM

A.5(4)

#2

Ask expert
informant to
break the INPUT
at top of FORM
A.5(4) into the
separate inputs
which have to
be discriminated
and ge eralized

Record informa-
tion in INPUT
column in
bottom section
of FORM A.5(4)

13

Ask expert
informant to
identify each
ACTION to be
associated
with each
different set
of inputs

Record informa-
tion iv ACTION
column in
bottom section
of FORM A.5(4)

#4

Ask expert
informant to
identify each
OUTPUT that
results from
each different
action

Record informa-
tion in OUTPUT
column in
bottom section
of FORM A.5(4)

FORM A.5(3) FORM A.5(4)

*See example on opposite page
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Form A-5 (4)

for TASK STEP

INPUT

Raibtoad citObzing using
zignatz to indicate
appkoaching Vain

vi

EXAMPLE #1 (Driving)

Sub-STEP

ACTION

Makes apptoach
depending on condi.tion6

411
v i i

b. TASK ANALYSIS

TASK DESCH IPTIO

OUTPUT

DeciAion to continue
04 atop

Hashing tight. sig not

at cAossing

Lowe4ed gate at
cliosaing

Deceteltate4 and ztops
be6oAe ckobbing

vii.a
[--

Vehicle htopped
be4oke cusbing

viii.

Ringing bete at
ciLossing

INO SIGNAL:
No trtain coming

vi.b.1

NO SIGNAL:
Main btopped at a
distance vi . b . 2

INO SIGNAL:
Mao., moving zla4.14

at a datance .v!.b.3

Loofa both warm and
ploceed6 without
stopping v i i .b

Vehicte in continued
motion

192
....11,,Pri.ertr."



m A-5 (41

for TASK STEP

EXAMPLE #2 (Speaking " English")*

SubSTEP a. TASK DESCRIPTION]

INPUT

Peuonat pAonouna

ACTION

Weis p ezent tetac
the verb "to be."

xi

OUTPUT

Co/meet aubject-vab

xii

b. TASK ANALYSIS

he.

x. a.1

Ahe

x.a. 2

x.a. 3

x. b.

you

SINGULAR ANA PLURAL
x.b.2

they

x.b.3

I
x.c.1

LSay,5 "Zs"

xi .a

Sao "arm"

xi.b

Say!. "am"

xi .c

.3011.

Correct 4ingutan

xii.a

Connect pitaat pail
IpQua 4ingutah "(me
exception)

i i -h

Colt/tea iirtzt peAtion

4ingutait pa iL
xi .c

4N. B. This is a diagram for the "performance," speaking
English, not "stating rules," which would be
"knowledge domain"

193



SUMMARY OF PROCEDURES
FOR DIAGRAMMING

TASK ANALYSIS INFORMATION
FOR ALL TERMINAL BEHAVIORS
RELATED TO A Sub-TOPIC*
IN A KNOWLEDGE DOMAIN

'Or, if obtained, related to the
lower level Sub-Sub-TOPIC

PLUS
TASK ANALYSIS EXAMPLES



8.4.2

ILLUSTRATION SUMMARIZING PROCEDURES FOR DIAGRAMMING
TASK ANALYSIS INFORMATION FOR A BEHAVIOR IN A "KNOWLEDGE DOMAIN"

DIAGRAM

#1

Transfer
a criteria
behavior 'vole
FORM A.S(10)
to the t of
FORM A.STII)

Enter the
"given" in the
but square.

Enter the
student's
response in
the action
square

aj

Ask expert
informant to
break the INPUT
at top of FORM
A.5(11) into the
separate inputs
which have to
be discriminated
and generalized

IRecord informa-
tion in INPUT
column in
bottom section
of FORM A.5(11)

$3

A.,sk expert

informant to
identify each
ACTION to be
associated
with each
different set
of inputs

Record informa-
tion in ACTION
column in
bottom section
of FORM A.5(II)

SEE EXAMPLE
ON OPPOSITE PAGE

#4

Ask expert
informant to
identify each
OUTPUT that
results from
each different
action

NZIPIr

Record informa-
tion in OUTPUT
column in
bottom section
of FORM A.S(11)

044 'MONS MR SON. a Soil

INCOMMODED QUESTION COMA,

011INTINS STATEMENT

"hew me .Mt is set seocIfic detail
abilmt the content VW terminal
henorier expected for 00

Na:
... Jost

sehoopt. prime/pro. ed..
Identified."

QUESTION /I

"Let's tette

7,..mmliT7--417.
wet mill the learner be 'linen

ii*47.7

(IOW) whom yo. test hie? Met mill
M be rmactd t de (ACTION)? Whet

mill the GIOTVT wwwise or.

QUESTION OE (Discriminations)

"Let's tele the INPUT .em mentioned.
froe what otter different tress) of
iNPUTS does the learner neve to
discrielnet It ?"

QUESTION if) :Asscietions/Cheins1

"Ter sun INPUT ono identified. whet
ills, deem the learner hove to
toilet'.

QUESTION fa (INPUT fmnerelitetien)

"fen fich INPUT. OM there possible
voristlens that neverthelets require
the learner to tab* the same ACTION?"

ONSTCON IS (ACTION Generolittion)

'i.e. tbe seen of these ACTIONS.
Is there on alternative form It
con taker'

QUESTION OS Iblecrioinotiomt . thaw 1

"for Seth INPUT, is there

idifferent eutconof Whet'?"
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I

Form AS

for AREA
EXAMPLE 01 (Tr)9coametry)

TOPIC r------1 sab.rom
I I.FTASK DESCRIPTION1

b. TASK ANALYSIS

Asked to (feline
sine a

Asked to deb' le
&Mint A

Mites
a

4111.

Asked to dtiine
tangent A

1,1

Matta:

WAittA:

BEHAVIOR

a

DeAinition OA sine a

DtAimition off cosine A

...41111.
of tangent



in A-5 (11) EXAMPLE /2 (Trigonometry)

for AREA TOPIC Sub-TOPIC
1BEHAVIOR a.ITASK DESCRIPTION

INPUT

'Gwen the de6inition
oi kight-angled
Vigonomettic 6unctiortz
and thi4 diag4am:

a

A b Cwwu

ACTION

Labets the 6unetion4 1

611111

OUTPUT

Collect tobeUng og
titigonometAic 6unctio

b. TASK ANALYSIS

Asked to &bet:

a

Asked to &bet:

Aoked to label.:
b
a

Labels the fiunc ti on
cos ecant A

L
eLab e.t.a the Amazon
4 cant A

ILabet., -the ti.nction
---ow cotangent A

Co4Aect Label

Covtect Label

IColuteet Label

199/S00



A-5 1111

for AREA r----1 TOPIL

EXAMPLE 13 (Statistics)

Sub-TOPIC BEHAVIOR s. TASK DESCIIIPTION

INPUT

Question: Undue tehat
conditions do sou use
each oi the th,tee
incascutes oA cent,tat
tendenca

ACTION

States the conditions
and the atatiatica
to use

OUTPUT

Cottect matching o6
conditionb and
stntistics to U4 e.

b. TASK ANALYSIS

- Greatest tetiabitity
wanted

OR

- OtheA. ComputatiolLs
arc to ottow

OR
-DistAibution
aymmetticat

-Diatxibution c,a badty
Akewed

OR

-An incomptcte
diatitibutiOn i4 given

OR

-UnCelLtainty ut
quatita oK unit. o6
ineasuitement

OR

- Interest in teitethCA
Ce/Itain ea4 e4 Oat in
upper on lowet hat6
oi distAibution

- Quickest eistiplate
centAat tendeca
wanted

OR

-Rough estimate
aatia6actoty

OR

-Need to know moat
typicat cas e

1011.

States the condition
(to the teW and aaya,
"Use the mean"

States the condition
(to the Lett) and saus,
"Use the median"

States the condition
(to the te4t) and says,
"Use the mode"

201

=411111.
Coittec,t match



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
A task analysis complete to the lowcat level of
detail required in order to identify what skills the
target audience does not have and must be taught.

WHAT YOU WILL
WORK FROM

(1) Provisional task analysis for each performance
SubSTEP or for each knowledge domain terminal
behavior.

WHAT YOU WILL
p()

(I) Determine whether task analysis has been com-
pleted at an appropriate enough level of
detail (and complete it if it has not been).

FORMS YOU WILL
USE

FORMS A.5(4)-(7) or FORMS A.5(11)-(14) for recording
task analysis results for "performance" subSTEPS
or for "knowledge domain" terminal behavior
respectively.

202



IDESCRIPTION OF Sub -STEP F73.4.3

INPUT

IProvisional task
analysis for each
sub-STEP

vii

CRITERIA FOR
IDENTIF\ ING INPUTS

ACTON

Determine adequacy of
level of detail; and
probe for more detail
when necessary

viii

-
OUTPUT

Task analysis for each
Sub-STEP at appropriate
level of detail

ix

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Is task
analysis at

-MATRIX: Probing
for more

-MATRIX: Task
analysis at

FORMS A.5(4)-(7)
for PERFORMANCE

appropriate level detail . . . . 205 appropriate level and/or
of detail? . . .205 of detail . . .209 FORMS A.5(11)-(14)

for KNOWLEDGE DOMAIN

SUMMARY OF
PROCEDURES . . . 209

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

FORMS A.5(4)-(7) OR
FORMS A.5(11)-(14)

B.4.2
SAME AS COMPLETED FORMS

203



B.4.3 1Sub-STEP

INPUT

Provisional task
analysis for each
Sub-STEP

vii

JOB DIAGRAM

ACTION OUTPUT

Determine adequacy of
level of deta'1; and
probe for more detail
when necessa_7

viii

Learner population
can perform the ACTIONS
Ventified in task
analysis diagrams

vii.a

Learner population
cannot perform the
ACTIONS identified in
task analysis diagrams

vil.b

Accept the task
analysis as complete

4111

Task analysis for each
Sub-STEP at appropriate
level of detail

vi . a

Probe for more detail,
and continue to obtain
lower level task
analysis information

viii.b

Task analysis at an
appropriate level of
detail

ix.a

Task analysis at an
appropriate level of
detail; i.e., at level
at which learners can
perform the actions

ix.b

204



JOB PROCEDURES

Page

Determining whether task analysis
is at an appropriate level of detail 206

SUMMARY OF PROCEDURES 208

Assessing adequacy of level of
detail of task analysis

209

205



CRITERIA FOR IDENTIFYING WHEN A TASK ANALYSIS FOR A GIVEN SUB-STEP

B.4.3 IS OR ISN'T AT AN ADEQUATE LEVEL OF DETAIL

IDENTIFICATION
MATRIX

ADEQUACY OF
DETAIL IN

TASK ANALYSIS
DIAGRAM

ADEQUATE

.....--

INADEQUATE

CRITERIA

Target learner population
CAN (without further action)

take all the ACTIONS

Target learner population
CANNOT (without further actfon)

take all the AM-CZ'
identified in the

task analysis diagram
for a given Sub-STEP

identified in the
task analysis diagram
for a given Sub-STEP

EJUMPLES See opposite page See opposite page

3.4.3

DECISION

DETERMINING WHAT TO DO WHEN TASK ANALYSIS DIAGRAM
IS OR IS NOT AT AN ADEQUATE LEVEL OF DETAIL

CONDITIONS

Task analysis diagram
IS

at an adequate level of detail

(i.e., judgment is made that
all ACTIONS can be performed)

Task analysis diagram
ir NOT

at an adequate level of detail

(i.e., judgment is made that
all ACTIONS cannot be performed)

Accept diagram as
comp Zeta

ACTION
TO TAKE

EXAMPLES See opposite page
(Situation #1)

-Identify the component
discriminations, generalizations,
and associations involved in
taking the ACTION

- Create a diagram showing the
component discriminations,
generalizations, and association:

- Continue getting more detail,
until it is judged that all
identified actions in each new
diagram CAN be taken

206

See opposite page
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8.4.3

EXAMPLES

EXAMPLE OF DECIDING WHEN IT iS NECESSARY TO OBTAIN
ADDITIONAL TASK ANALYSIS INFORMATION

SITUATION #1 SITUATION #2

IDENTIFYING
WHETHER

TASK ANALYSIS
DIAGRAMS

ARE ADEQUATE

INPUT ACTION INPUT ACTION

SubtAactA SubtimetzIP

IX
n

- l+Y II-
1 n 1

- I+V
n

)

- (-Y )L
I

- (_,, IF
51,Adds J

1

1,(n_
fig_ ix._ ,_,)}..

The technologist judges that the
target learner population is able
to add and to subtract.

The technologist Judges chat the
target learner population is NOT
able to subtract in all situations.

The above diagram is at an adequate The above diagram is NOT at an
level of detail because: adequate level of detail because:

ACTION TO TAKE (I) The learner population can (I) The learner population cannot
BASED ON JUDGED
ADEQUACY OF

take all the actions
identrd; and

subtract in all situations;

TASK ANALYSIS (2) The discriminations and

DIAGRAMS (2) All the discriminations and generalizations involved in
generalizations (about positive subtracting need to be
and negative numbers) which the
learner population hoe to

diagrammed;

practice are identified.
e.g.,

INPUT ACTION
NO FURTHER, MORE DETAILED
--DIAGRAMMING IS NEEDED

X - Y
Subtract and
get a negative
answer

when Y is

larger than X

I

I

X - Y

.

Subtract and
get a positive
answer

.--i.

when Y is
smaller than X

(3) The population can take these
actions; they do, however, have
to practice discriminating
between the two situations
where Y is either larger or
smaller than X; and

(4) If they could not take these
newly diagrammed actions, the
discriminations and general-
izations involved in them
would have to be identified;
and

(5) Analysis would continue until
It is judged that all
diagrammed actions can be mad=.
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8.3 ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN

;GETTING;GETTING MORE DETAILED TASK ANAUSIS INFORMATION WHEN NEEDED

OtAGRAM

gt

With help of
Informant
expert Inspect
task analysis
diagrams for
each Sub-STEP
RORK A.5(4)
or for each
criterion
behavior
Trsio A. 500)

Make judgment
whether the
target learner
population CAN
or CANNOT take
all the
identified
actions

,,were the

a';:scrimina-

nz, goner-
alfacztfors,

asacci-
atfcno

02

If judgpent is
made that
target learner
population CAN
make all the
actions,

no further
analysis is
necessary

If judgment is
made that
target learner
population
CANNOT make all
the actions,

on a separate,
new FORM A.5(4)
or A.5(11),
diagram the
discriminations,
generalizations,
and associations
involved in the
actions which
cannot be taken

1

r3

On each new
diagram
inspect all

the actions
and make
judgment
whether the
target learner
population CAN
or CANNOT take
all the
identified
ACTIONS

On each nev:

diagram
inspect all

the actions
and make
judgment
whether the
target learner
population CAN
or CANNOT take
all the
identified
ACTIONS

#4

Continue as in
13 until point
is reached
where judgment
is made that
all ACTIONS
can be taken

Gontonue as in
#3 until point
is reached
where judgment
is made that
all ACTIONS
can be taken

FORM A.5(4)

/,

1. AWOOL6

,11.

FORM A.5(4)

-L2=2.21.A

1.041,

--F
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BA..3

STANDARDS
MATRIX

CRITERIA FOR DETERMINING WHETHER TASK ANALYSIS DIAGRAMS
ARE AT AN ADEQUATE LEVEL OF DETAIL

STANDARDS

NUMBER OF SEPARATE
TASK ANALYSIS DIAGRAMS

-FOR EACH Sub-STEP
or

-FOR EACH CRITERION
BEHAVIOR

WHAT IS IDENTIFIED
ON EACH NEW DIAGRAM

CROSS-REFERENcING

For each already Each new diagram Simple filing of new
diagrammed ACTION identifies the diagrams with the
which is judged not component discrimina- parent diagrams is

CRITERIA in the repertoire of
the target learner
population, a Efb
separate diagram

tians, generalizations,
and associations
involve-7 in the ACTION
from the "parent"
diagram (the action

probably sufficient

should be prepared
'which it was judged
could not be taken by

tithe target learner
population
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A recorded analysis of the potential sources of
diffic.aties the target audience may have in
acquiring the discriminations, generalizations,
associations, and chains involved in the criterion
behavior.

WHAT YOU WILL
WORK FROM

(1) Completed task analysis forms.

WHAT YOU WILL
DO

(1) Perform a learning analysis for each SubSTEP;

(2) Perform a learning analysis for the series of
SubSTEPS that make up a criterion behavior.

FORMS YOU WILL
USE

Right-hand side of FORM M(4) or FORM MOO for

recording results of 'learning analysis'.
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12EaLIPTION OF St..77:S1 8.4.4

INPUT

Completed task analysis
forms

x

ACTION

Perform a
learning analysis

xi

.111111.

OUTPUT

Record of learning dif-
ficulty: (a) for dis-
criminations, general-
izations, associations,
lnd action genercliza-
ions for each Sub-STEP;
nd (b) for a series of

sub -STEPS that rake un
chain xii

Joh Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

I

MATRIX:
1 Discrimination

1

-MATRIX: When
are forms for

A.5(4) PERFORMANCE

difficulties .

i

Generalization
difficulties .

. 216

. 218

learning analysis
completed? . . 229

A.5(11) KNOWLEDGE
DOMAIN
(right-hand side)

Association
difficulties . . 220 SUMMARY OF

Action
generalization
difficulties . . 222

PROCEDURES . . . 228

Chain

1

difficulties . .224
.

1

Required Materials

.......

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

'

Completed Forms
A.5(4)-(7) or
A.5(11)-(14)

13.4.
Right-hand side of A.5(4)

. _

211



Sub-STEP
JOB DIAGRAM

iNPUT

Completed task analysis

forms

x

ACTION
Perform a
learning analysis

xi

OUTPUT
Record of learning dir-
ficulty: (a) for dis-
criminations, general-
izations, associations,
and action reneraliza-
tions for each Sub-STEP
and (b) for a series of
Sub-STEPS that make un
a chain xii

Task analysis diagrams
with indications of
barriers to learning

x.a

Task analysis diagrams
with no indications of
barriers to learning

x.b

Record learning
problem as DIFFICULT

xi.a

Record learning
problem as EASY

xi.b

1400.

Completed FORM
A.5(4) or A.5(11)
With assessment of
degree ofThyornincr
difficulty

Completed FORM
A.5(4) or A.5(10
with assessment of
degree of learning
difficulty
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EIVAGROUND INFORMATION

Page

Overview 215

When discriminctions among INPUTS
are likely to be difficult

216

When generalizations across INPUTS
are likely to be difficult

.

.

218

When associations are likely
to be difficult

219

When action gen'eralilations are
likely to be difficult

222

i

When chains are likely to be
difficult

224

2t3/2/4
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8.4.4

IDENTIFICATION
MATRIX

THREE CRITERIA FOR IDENTIFYING INPUTS WHICH ARE
LIKELY TO BE DIFFICULT TO DISCRIMINATE*
(THE THREE CRITERIA MAY BE JOINTLY MET)

CRITERIA

-INDIVInUAL inputs arc
highly SIMILAR

-CLASSES of inputs are
highly SIMILAR to
one another

-Tire are MANY
individual inputs to
be discriminated among

-There are MANY classes
of inputs to be
discriminated

4MMIIIMMINOW

-Thc EUPER of
PROPERTIES which form
the basis pr

individual
discriminations

vidual inputs s rz

among classes of
inputs

are MANY
(e.g., three or more)

JUDGMENT
OF DIFFICULTY

DIFFICULT
to discriminate

among inputs

DIFFICULT
to discriminate
among inputs

.........

DIFFICULT
to discriminate
among inputs

EXAMPLES See opposite page See opposite page See opposite page

*Also applies to OUTPUTS.
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8.4.4

EXAMPLES

L
EXAMPLES ILLUSTRATING DIFFERING DEGREES OF

DIFFICULTY IN DISCRIMINATING AMONG INPU1S (OUTPUTS)

POSITIVE EXAMPLES NEGATIVE EXAMPLES

DISCRIMINATION
DIFFICULTY

DUE TO

'4Z;PP I

411 similarity among inputs
to be discriminated

difficult

Low similarity among inputs
to be discriminated

not difficult

e.g., diAtinguishing bebdeen two
tonea at Stequeneies 4 500

e.g., diAtingu4.6h4hg between two
tone& at 6kequencie4 4500SIMILARITY

AMONG INPUTS

to be

and 4520 and 6000

discriminated
(The task being to say whether they are the same or different)

Large number of inputs Small number of inputs
to be discriminated to be discriminated

difficult not difficult

LARGE NUMBER OF C.O., datinguiAking among the c.a., diAtinguiAhag among the
INDIVIDUAL INPUTS reit-60kM0flet4 04 20 gymntat4 rek404MOACt4 04 5 gtmlnahte

OR OF
INPUT CLASSES (Tha task being to give each a different rank according

to be
discriminated

to quality of performance)

Manly properties to inputs Few properties to inputs
to be discriminated to be discriminated

difficult not difficult

LARGE NUMBER e.g., making a diAcAimination e.g., making a &Autism:nation
OF PROPERTIES about the adequacy 06 a about the adequacy o4 a
RE: INPUTS eingte ("lady based on at 6ingte GUM, based on

which form
tAtse ptopeAtieA: thia pkopeitty:

the basis for -Content compaterr44 -Content eomptetenese
DISCRIMINATION -Co mectnek4 o4 content
among inputs - Organization

-Quality oi wititing

(The task being to decide whether
or unacceptable)

the essay is acceptable

2$7



B.4.4

IDENTIFICATION

MATRIX

THREE CRITERIA FOR IDENTIFYING INPUTS (OR OUTPUTS) ACROSS WHICH
GENEBALWATION IS LIKELY TO BE DIFFICULT

(ALL THREE CRITERIA MAY APPLY SINGLY OR JOINTLY)

CRITERIA

-impute are highly
dissimilar

.surface or apparent
dieeimitarity may
conceal a functional
similarity

-The class of inputs
is large;

i.e., there are may
inputs within the
class across which
generalisation is

required

-The number of
properties of inputs
Oich form the basis
for the generalisation

are MANY
(e.g., three or more)

JUDGMENT
OF DIFFICULTY

Generalization
across inputs
is DIFFICULT

Generalization
across inputs
is DIFFICULT

Generalization
across Inputs
is DIFFICULT

EXAMPLES See opposite page See opposite page See opposite page

Also applies to OUTPUTS



8.4.4

EXAMPLES

EXAMPLES ILLUSTRATING DIFFERING DEGREES OF
DIFFICULTY IN GENERALIZING ACROSS INPUTS (OUTPUTS)

POSITIVE EXAMPLES NEGATIVE EXAMPLES

GENERALIZATION
DIFFICULTY

DUE TO©
Mits. dissimilarity

amonirTiputs across which
generalization must be made

difficult

Low dissimilarity
among Inputs across which

generalization must be made

not difficult

DISSIMILARITY
AMONG INPUTS

e.g.. generalizing 4tA044 itVtAA
that axe o6 the same toe
(01) (i.e., 6uttAum between
ktOiAttlftet 604Ct and eiscoAt
6oAce)

...__ =4
--_---_

(The task is to classify a given

e.g., generalizing (W.1044 ittotA4
that OM 06 the same tope
(011 (i.e., 6ulcruan between
Aesistance &Ace and e66ott
;eked

...... ,
____,

lever according to type)

LARGE NUMBER
OF INPUTS

WITHIN A CLASS

Large number of inputs Small number of inputs

6

across which generalization
must be made

difficult

across which generalization
must be made

not difficult

e.g., geneAatizing da046 the 1129
di66ekent ApecieA that birag
to the same oAdeA: "rodents "

(The task is to classify
according to its proper

e.g.. genetatizing across the
di66eAent species that bilong
to the same oAdeA:
"monotAemes"

a given species
order)

LARGE NUMBER
OF PROPERTIES
WHICH FORM

THE BASIS FOR
GENERALIZATION

Many properties to inputs Few properties to inputs

o6

across which generalization
must be made

difficult

across which generalization
must be made

not difficult

e.g., geneAatizim delL066 types o6
0AieAtal /Lugs based on:

-.size

-nubeA 04 cotou
-type o6 pattetn
-numbeA o6 boAdeAs
-tape o6 weave

(The task is to identify

e.g., generalizing (=toss tapes
Otientat nags based on:

-numbeA oi boAdeAs
-tort 04 pattern

the type of Oriental rug)

I



8.4.4

IDENTIFICATION
MATRIX

TVO CRITERIA FOR IDENTIFYING INPUT/ACTION
ASSOCIATIONS WHICH ARE LIKELY TO BE DIFFICULT TO LEARN

Large mother of assootiations
to be Jammed

CRITERIA

-Other actions are already
artromalw associated agth the
input; this provides competition
with the now action to be
aseociatanith the same input

JUDGMENT
OF DIFFICULTY

Learning the association
is likely to be

DIFFICULT

Learning the association
is likely to be

DIFFICULT

EXAMPLES See opposite page See opposite page



P.4.4

EXAMPLES

EXAMPLES ILLUSTRATING DIFFERING DEGREES OF
DIFFICULTY IN ASSOCIATING INPUTS AND ACTIONS

POSITIVE EXAMPLES NEGATIVE EXAMP

DIFFICULTY
LEARNING

ASSOCIATIONS
DUE TO

LARGE NUMBER
OF ASSOCIATIONS
TO BE LEARNED

Large number
of associations between

inputs and actions

difficult

e.g., aaaociating a paAtieuta4
iuhetion with a paAtieutat
diat on equipment containing

two 04 mote dozen indieato4a
faiAptane inAthUMent panel)

e. g .

Small number
of associations between

inputs and actions

na difficult

, wociating a porticutaa
6unction with a pa/Lacy...tart

diat on equipment containing

teat+ than one dozen
indicatou (automobite
inatAument panet)

(Task involvcs selecting the dial which provides
information concerning a particular function)

OTHER ACTION(S) e.g.
STRONGLY

ASSOCIATED
WITH INPUT
(offering

competition)

Other actions already
strongly associated

with an input

difficult

a6Aociating the French woad
Oa a given object when the
Gelman woad i.6 atifeadu weft
teamed

No other actions
strongly associated

with an input

not difficult

e.g., aaaecizting the French woad
on a given object when no
other'. Oaeign Language iA
known

(The task is to produce the word when shown the object)

2*



B.4.4

IDENTIFICATION
MATRIX

A CRITERION FOR IDENTIFYING
WHEN ACTION GENERAMATION WILL BE DIFFICULT

LEVEL OF
DIFFICULTY

RELATIVELY
DIFFICULT

RELATIVELY
EASY

CRITERIA

-Aaiivn Ceil hic,t part of cr 2.4:01CS

Zie on a dr7Wnsion within a
strongly held or strongly
integrated repertoire

a-

MO.a.46 -Action is part of or lies on a
dimension within a etPongly
held or strongly integrated
repertoire

EXAMPLES See opposite page See opposite page



B.4.4
EXAMPLES ILLUSTRATING DIFFERING DEGREES

OF DIFFICULTY IN ACHIEVING ACTION GENERALIZATION

POSITIVE EXAMPLE NEGATIVE EXAMPLE

ACTION
GENERALIZATION

DIFFICULT
DUE TO

LACK OF
INTEGRATIVE
STRENGTH

e.a., the. teaknet AA not abte to
4e4 pond in a v11E:Zito et(

wage. He can onto Aeapond
in one wam--the pcticed
way. (Cite exampte4 taught
him.)

Because either: (a) English
is not his native language,
and? 7 (b) because the
component discriminations,
generalizations, and
associations that make up
the action to be taken are
not well learned.

e.o. , the teartnek ca abte to
tekpond in a vatieto o;
watts

glee hiA own uoAdt.

.Cite e.xampteds

Duaw anatog4.e6

Because either: (a) English
is his native language,
and/or (b) because the
component discriminations,
generalizations, associations
that make up the action to
be taken are well learned.

(The task is to compare and contrast the
advantages of propeller:46 jet-driven
engines)



THREE CRITERIA FOR IDENTIFYING CHAINS
B.4.4 THAT WILL BE DIFFICULT TO LEARN

IDENTIFICATION
MATRIX

CRITERIA

Large aeries of
Sub-STEPS

Outputs in any Sub -S
are difficult to
discriminate

Outputs of a given
Sub-STEP which become
the inputs for the next
Sub-STEP are associate,
with other actions

LEVEL
OF DIFFICULTY DIFFICULT DIFFICULT DIFFICULT

1

EXAgPLES See opposite page See opposite page See opposite page



8.4.4

EXAMPLES

EXAMPLES ILLUSTRATING DIFFERING DEGREES
OF DIFFICULTY IN CHAINING A SERIES OF Sub-STEPS

POSITIVE EXAMPLES NEGATIVE EXAMPLES

LEARNING OF
CHAINS

DIFFICULT
DUE TO

LARGE SERIES
OF Sub-STEPS

OUTPUTS IN
A Sub-STEP

ARE DIFFICULT
TO DISCRIMINATE*

Large series of Sub-STEPS
involved in the chain

difficult

e.g., assembling a carburetor

e.g., producing a curriculum

Small series of Sub-STEPS
involved in the chain

not difficult

e.g., installing a rubber blade
on a windshield wiper

e.g., producing a single practice
item

Difficult discrimination
about outputs

difficult

e.g., a checklist is not available
when assessing the adequacy
of a finished product

e.

Easy discrimination
about outputs

not difficult

a checklist is available
when assessing the adequacy
of a finished product

(Output of the last Sub-STEP in a chain)

OUTPUTS IN
A Sub-STEP

(which become
the inputs for

the next
Sub-STEP)

ARE ASSOCIATED
WITH OTHFR
ACTIONS*

*See pages 216

**See pages 220

Existing association between
output and another action

difficult

eg

o existing association between
output and another action

not difficult

Last musical note in a e.g
phrase is already stronolu
associated with notes other
than the new ones to be
learned (and performed)

(The task is to play the
from start to finish)

the Last musical note in a
phrase is NOT already
strongly associated with
notes other than the new ones
to be learned (and performed)

correct notes

and 217 for discriminations among INPUTS.

and 221 for associations between inputs and actions.

225 1/0,0,



JOB PROCEDURES

page

SUMMARY OF PROCEDURES 228

Adequacy of assessment
of learning difficulties

229

Questions to use in assessing
learning difficulties

229

I

227
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6.4:4.

SEE QUESTIONS
TO UES ON
OPPOSITE PACE.

A,5(4)

ILLUSTRATION SUMMARIZING PROCEDURES
INVOLVED IN PERFORMING A LEARNING ANALYSIS

ViAtRAft"

WITH THE HELP OF AN INFORMANT EXPERT, PERFORM A LEARNING ANALYSIS AND RECORD
RESULTS ON THE RIGHT-RAND SIDE OF FORM A.6(4) OR POW A.5(220*

01

Inspect and rate
diagrammed
discriminations for
potential learning
difficulties..

Record a rating for
each of the three
factors.

I/4

Inspect and rate
diagrammed act ion
rnera 1 zat ons for

'potential I earn ns

di ff i cu 1 t i es..

Record a rating for

t.

the one factor.

02

Inspect and rate
diagrammed
generalizations for
potential learning
difficulties.

Record a rating for
each of the three
factors.

05

Inspect and rate
individual task
analysis diagram.,
and a related series
of diagrams
(representing a
chain) for potential
learning difficul

1 ties..

Record an individual
rating on each form
and a series rating

!on the last form-

03

Inspect and rate
diagrammed
associations fur
potential learning
difficulties.

Record a rating for
each of the two
factors.

/6

Inspect and rate
diagrammed
discriminations and
9enera 1 i rations for

OUTPUTS for
potential learning
difficulties.

Record a rating for
al' the factors.
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B.4.4

STANDARDS
MATRIX

CRITERIA FOR DETERMINING THE ADEQUACY Of
RECORDING THE ASSESSMENT nc LEARNING DIFFICULTIES

PROPERTIES COMPLETENESS CROSS-REFERENCING

CRITERIA

-There is a rating for properties; -Labeling is not required
describing each of the following:

-Entries are made on right-hand
INPUTS side of the task analysis forms

discriminations
generalisations

ACTION/CHAINS
associations

action generalisations
chains

OUTPUTS
discriminations
generalisations

Ou1SY,OMS /ON CONS, S Continune

COOMtliN

'et'. loIVItO to. difficulties In
lwdrnine em shill. in tnIS
sue-Stall."

QUESTION I (0e: Discriminations)

IS It dIff!emIt to tell the
difference between

terwt 004dttlowo

"Is this 0ifficelty foe to the
tett that the

twp.t

.40hle eloiletl

'Whet properties Of the
tp,

ein you iinie to Oes
=4.10

fittentieo to In order tO See
the 41;ffefOnC.'"

(NOTION t (ft G...,40.1.t...5)

''Vi thin 041Cn tyne of

Tr'nt ornviitsicr;

is it difficult to see the
simileritieS (ignore the dl
,f

-Ie (hie doe to 1,0 degree Of
diSilimilerity wog

1- riaq
edocittiome

-Whet ',Myrtles of toe
tor.t

dO yaw hove to see

ottnt Ion to in order to Si
the e.eti ler ites7-

QUESTION 1 (Si: Associet,one)

"for oho of these
.7 .tot mod, ttooe

is there an tniSting *Wen peoele
nes 'erten. stirs often? Whet'"

QUESTION Is (Ile: Outouts)

VS)
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
A recorded analysis of the post - instructional RECALL
or TRANSFER requirements involved in exhibiting the
criterion behavior.

WHAT YOU WILL
WORK FROM

(1) Completed task analysis results.

WHAT YOU WILL
DO

(I) Analyze and record the competency requirements for
the criterion behavior.

FORMS YOU WILL
USE

Right-hand side of FORM A15(4) or FORM A.5(11) in
recording results of a competency analysis.
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DESCRIPTION7 su7771 B.4.5

INPUT

Completed task analysis
forms

ACT ON

Pc-rform a

cometency analysis

xi"

41111111

OUTPUT

Record of
post-instruction
recall and trnnsfer
requirements

xv

Job Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX:
Recall and
transfer
requirements . . 236,

237

-MATRIX: Conditions
likely to require
recall vs.
transfer . . . . 238

-MATRIX:

Adequacy of
identification
of recall

. and transfer
requirements . . 241

A.5(4) PERFORMANCE

A.5(11) KNOWLEDGE
DOMAIN
(right-hand side)

SUMMARY OF
PROCEDURES . . . 240

Required Nlaterals

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Completed Forms
A.5(4)-(7) or
A.5(11)-(14)

B.4.3
Right-hand side of A.5(4)
or of A.5(11)
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Sub-STEp [--i.4.5
JOB DIAGRAM

INPUT

Completed task analycis
forms

ACTION OUTPUT

Perform a
comnetencv analysis

xiv

.=ar.=14111.,

Record of
post-instruction
recall and transfer
requirements

All examples of
INPUTS and ACTIONS
are encountered
during instruction

owomoNo41111.

All examples of
INPUTS and ACTIONS
are not encountered
during instruction

Record of
post-instruction
competency requirements

xiv, a

Record of
post-instruction
competency requirement)

xiv. b

Record of:
RECALL requirements

xv.a

Record of:
TRANSFER requirements

xv.
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JOB PROCEDURES

page

Identifying competency requirements:
recall vs. transfer

236-239

SUMMARY OF PROCEDURES 240

Assessing adequacy of competency
analysis

241
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B.4.5

IDENTIFZCATION
MATRIX

CRITERIA FOR IDENT!FYING COMPETENCY LEVELS REQUIRED
AFTER COMPLETION OF INSTRUCTION OR TRAINING: RECALL VS. TRANSFER

COMPETENCIES
RECALL

of ti. hat has been experienced

in instruction

TRANSFER
to what has not been experienced

in instruction.

INPUT INPUT
A specific input or an example of An example of a class of inputs
a class of inputs wbiel- occurs in wilich occurs in a criterion test
a criterion test situation, i.e.,
a post-instruction test or a post-

situation, i.e., a post-
instruction test or a post-

training job se'ting, is presented training job setting is not
during instruction or training presented during instruction or

CRITERIA training

ACTION ACTION
An example of a class of actionsA specific action or an extaii 7-0 of

a class of actions which occurs in which occurs in a criterion test
a criterion test situation, i.e.,
a post-instruction test or a post-

situation, i.e., a post-
instruction test or a post-

training job setting, is practiced training job setting, is not
during instruction or training practiced during instruction or

training. (Other examples of a
class are practiced.)

INPUT
EXAMPLES

(The student has to learn
nouns that are plural)

e.g., the nouns: diemond4, houses,
cats, and iotht, a4e examples
used in inst4uction; they
atso occur on a test in which
the student has .to decide
whether they ate singutan on
ptutat.

e. g . ,

to recognize

the nouns: diamonds, houses,
cats, and 4o4 , ake NOT
examples used in istraEtion;
they do, however, oceut on a
test in which the student has
to decide whether they a&e
singutaA on ptutat.

Others exampte6 ate used
Ong instAuctraii.

e.g.,

ACTION
EXAMPLES

(The student has to answer test questions
on "forward" and "reverse" bias)

.the student is ttained both
to daine "Aevetse" and
"Wcwad" bias and to connect
a diode to a baTiElly produc-
ing a condition oK 4otwartd
and reverse bias,

i.e., is tested 4oA both
petlionmance/s.

236

e.g., the student 4:4 ontu .trained
to connect a diO3Fto a
battelty producing a condition
o6 tiotwatd and 4eveue bias;

he is tested both son the
connecting petktmance and
lick a deliinition.
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B.4.5

IDENTINCATION
MATRIX

CRITERIA FOR IDENTIFYING SITUATIONS IN WHICH
REGAL( OR TRANSFER ARE LIKELY TO St REQUIRED

REQUIREMENTS RECALL
likely to be required

TRANSFER
likely to be required

INPUTS INPUTS

-Inputs are specific (i.e., an
input constitutes a class of one)

-Inputs belong to a class of -Inputs belong to a class of
CRITERIA inputs which: inputs which:

"Is small (i.e., contains no more 1s large (i.e., includes many
than several inputs) inputs) AND

'Contains highly dissimilar
inputs (the class may be large)

Contains highly similar inputs

ACTIONS ACTIONS

-Actions are specific (i.e., a
class of one)

-Actions belong to a class which: -Actions belong to a class which:

'Ras Zow integrative strength Has high, integrative strength

"Contains dissimilar actions 'Contains similar actions
(e.g., different rodeo of
responding)

(e.g., same mode of responding)

tit



B.4.5

EXAMPLES

ILLUSTRATIONS DESCRIBING SITUATIONS IN WHICH
RECALL OR TRANSFER IS LIKELY TO BE REQUIRED

REQUIREMENTS
Include all examples in training

and therefore require:
RECALL

Co NOT include all examples in
traTUng and therefore require:

TRANSFER

-Specific inputs (a class of one):

e.g., a map symbol showing the
apeciiic location oi a
apeciikc eXty; the student
has to 'mat that location
(to be able to give the name
oi the city)

1

INPUTS -A class of inputs which contains
a small number of members

-A class of inputs which is large,
and contains highly similar

e.g., thiad ptuon peksonal
members

ptonouns (he, she, and it); e.g., ptuklat nouns with an "6"
the student has to locate ending; the student has to
each oi the three as a tkansifek to examples not
singulak encountvad in training

-A class of highly dissimilar
member inputs (tLe757;11-17,7 be
large or small)

e.g., in "beginning" Leading
diictent type &zees (Cowen
case, capitats, Ackipt) ant
dissimilar and are at used
in training and thekeioke
must be located (Later on)

(i.e., kecognize them
ad

ptuAol4)

-Specific actions (a class of one):

e.g., thudding a pattitutda brand
ACTIONS oi Wm ptojettot--has only

one acc'ptabte sequence; it
should oe ptacticed and then
located

[

A class of actions with low A class of actions with high
integrative strength integrative strength

e.g., when Language icatitity i4 at e.g., when Language iacitity AA at
tow strength (in tatty e_hild-
hood), the verbal ioluns in

high 4tungth (in adulthood),
student need only prtactice

which student as expected to Notiting" answers (e.g., in
respondshould all be ptac- scaipt) and can be expected
tited and then a-Z.114/y) aktvuoaads to taans6et to
located; a child woad not
be expected to be good at
pa/mph/casing (bon example)

ptinting, typing, etc.



B.4.5
ILLUSTRATION SUMMARIZING PROCEDURES

FOR PERFORMING A COMPETENCV ANALYSIS

(a) Inspect
diagrammed input,
generalizations.
and

(b) inspect rated
generalization
difficulties,

(c) Determine and
record recall
and transfer
requirements

#2

( ) Inspect

diagrammed action
generalizations,
and

(b) Inspect rated
generalization
difficulties,

(c) Determine and
record recall
and transfer
requirements

#3

(a) Inspect
diagrammed output
generalizations,
and

(b) Inspect rated
generalization
difficulties,

(c) Determine and
record recall
and transfer
requirements
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B.4.5 CRITERIA FOR DETERMINING THE ADEQUACY OF THE COMPETENCY ANALYSIS

STANDARDS
MATRIX

PROPERTIES I

CRITERIA

COMPLETENESS CROSS-REFERENCING

There is an identification of
mall and transfer requirements
for:

INPUTS
ACTION/CHAINS

OUTPUTS

- Labeling is not required.

- Entries are made on right-hand
side of the task analysis forms.

1
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B.4.1

8.4.2

8.4.3

P.4.4

B.4.5

STEP 8.4

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

Grouped and
sequenced completed
task description
FORMS

Task analysis for
each "Performance"
Sub-STEP; or for
each "Knowledge
Domain" terminal
behavior

-FORMS A.5(4)-(7)
for PERFORMANCE

-FORMS A.5(11)-(I4)
for KNOWLEDGE
DOMAIN

Additional (lower
level detail) task
analysis information
when necessary

-FORMS A.5(4)-(7)
for PERFORMANCE

-FORMS A.5(11)-(14)
for KNOWLEDGE
DOMAIN

Learning analysis
information

'-FORM A.5(4)
for PERFORMANCE

-FORM A.5(11)
for KNOWLEDGE
DOMAIN

Competency analysis
information about
recall and transfer
requirements

-FORM A.5(4)
for PERFORMANCE

-FORM A.5(11)
for KNOWLEDGE
DOMAIN

Tor



STEP B.5

-11114

Collect information necessary to perform a mode analysis_ of ,nputs, actions,

and outouts for each Sub-STEP or each criterion hetavior.

Can be done while collecting task ancapeis informatlor or ::' 'to concluer
(or started during task analysic and checked and cow Tleted a:qeroard).

H.S. 1 Inspect task analysis diaarams and rlw-r;i"v A.:77oN, and

OUTPUT modes.



YEW

STEP

INPUT

B.5
OVERVIEW

Completed task
analysis

4111.

ACTION OUTPUT

Inspect for mode of
input, action, and
output identified in
diagram

Task analysis diagrams

..111111.

...

Inspect for and
record identified
modes

ii

Record of mode
analysis

Identification of
input, action, outrlt

MODES
on ripht-hand side of
task analysis forms

iii

.1011.11,



8.5.1

STEP 8.5

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX:
Input/output
modes . . .

255,
Action
modes . .

254,

257

258

-MATRIX:
Adequacy of
record of
mode analysis . 261

-FORM A.5(4)
PERFORMANCE

-FORM A.5(11)
KNOWLEDGE DOMAIN

SUMMARY OF
PROCEDURES . . 260

249



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
A completed and recorded "mode analysis" identiNina
the mode of the INPUTS., AC:710PS, and OUTPUTS involved
in the criterion behavior.

WHAT YOU WILL
WORK FROM

(1) Completed task analysis diagrams.

WHAT YOU WILL
DO

0) Inspect for and record the mode of the INPUTS,
ACTIONS, and OUTPUTS involved in the criterion

behavior.

FORMS YOU WILL
USE

Right-hand side of FORM A.5(4) or FORM A,5(II) for
recording the results of the mode analysis.

250



DESCRIPTION OF Sub STEP b.5.1

INPUT

CRITERIA FOR
IDENTIFYING INPUTS

ACTION

Inr,rect for Lni
record identified
nodes

Amem....wr

ii

Job Aid C'o'y' sits

OUTPUT

Identificnton of
inrut, action, output

MU LS
on riat-hand side of
task analysis forms

iii

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX:
Input/output
modes . .

255,
Action
modes . .

254,

257

258,

259

-MATRIX:
Adequacy of
record of
mode ana1rAs 265

-FORM A.5(4)
PERFORMANCE

-FORM A.5(II)
KNOACDGE DOMAIN

-Slit,PARY OF

PROCEDURES . . 264

Required Material,

COMPLETED MATERIALS
STEP

---.

COMPLETED FORMS

CompletaPorms
A.5(4)-(7) or
A.5(11)-(14)

STEP

B.4.3

BLANK FORMS

Right-hand side of A.5(4)
or of A.5(11)

251



Sub-STEP B.5.1 --1
JOB DIAGRAM

INPUT

Task analysis diagrams

ACTION OUTPUT

Inspect for and
record identified
modes

ii

Identification of
input, action, output

MODES
on right-hand side of
task analysis forms

iii

Task analysis diagrams
for

INPUTS or OUTPUTS

i.a

Task analysis diagrams
for

ACTIONS

Lb

Inspect for types
of modes

ii.a

Inspect for types
of modes

i i .b

1

Identification of
diagrammed modes

visual/auditory

symbolic/verbal/
environmentei

- realistic/reproduced/
fabricated

identification of
diagrammed modes

verbal/non-verbal

- vocal/sub-vocal

-perceptual/motor

recognition/editing/
production

iii.b

252



JOB PROCEDURES

C page

Identifying types of
INPUT/OUTPUT modes

254-257

Identifying types of
ACTION modes

258-260

Two major purpose in
classifying mode of
criterion behavior

261

I

253



6.5.1

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING THREE TYPES OF INPUT/OUTPUT MODE

TYPES OF
INPUT/OUTPUT SYMBOLIC VERBAL ENVIRONMENTAL

MODE

CRITERIA

-quantitative symbols

-signs

-representations

...,-,t

-languaoe constructions -people, animals, etc.

-objects

-events
I

EXAMPLES

'numbers

'addition sines,
subtraction signs,
etc.

'musical notes

-non-verbal road signs
(arrows, ringing
bells)

'words (spoken or
printed)

'sentences

'men, women, etc.

"clogs, cats, etc.

'bricks, houses, pens,
etc.

'automobile accidents,
chemical reactions,
etc.

254



8.5.1

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING THREE ADDITIONAL TYPES
OF INPUT/OUTPUT M3DE

TYPES OF
INPUT/OUTPUT

A.

REALISTIC REPRODUCED FABRICATED
MODE

CRITERIA
actual
inputs

/

4

high-fidelitu
reproductions
of inputs

moderate
to lowh-fidelity
representation
of inputs

actual objects, puople,--11 .photographs or films
1

drawings or animation

EXAMPLES

events

live music

of objects, people,
events

of objects, people,
or events

live speech
'recorded music drawings of symbols

'actual symbols (e.g.,
real signs)

.recorded speech

photographs of
symbols

2o;



8.5.1

EXAMPLES

EXAMPLES ILLUSTRATING CLASSIFICATION OF INPUTS/OUTPUTS
ACCORDING TO TWO SETS OF CRITERIA

TYPES SYMBOLIC VERBAL ENVIRONMENTAL

REALISTIC

VISUAL VISUAL VISUAL

e.g., printed numbers

e.g., non-verbal
traffic signals

'symbol for
narrowing of
lane

AUDITORY

e.g., printed street
signs

e.g., printed page

AUDITORY

e.g., an actual man

e.g., an actual auto

AUDITORY

e.g., clock chimes

e.g., traffic bell

e.g., spoken words

e.g., sung words

e.g., actual sound
of an engine

e.g., actual sound of
a crying infant

REPRODUCED

VISUAL VISUAL VISUAL

e.g., photograph of
printed numbers

e.g.,.photograph of
non-verbal
traffic signals

AUDITORY

e.g., photograph of
street signs

e.g., slide of a
printed p._17,

AUDITORY

e.g., photograph of
a man

e.g., slide of an
auto

AUDITORY

e.g.. recordci
clock chimes

e.g., recorded
traffic bell

e.g., recorded
spoken words

e.g., recorded songs

e.g., recorded sound
of an engine

e.g., recorded sound of
a crying infant

FABRICATED

VISUAL VISUAL VISUAL

e.g., hand-written
nu5lbe s

e.g., drawing of
non-verbal
traffic sionals

AUDITORY

e.g., drawing of
street signs

e.g., sketch of a
printed rAtie

e.g., faithful drawing
of a man

e.g., drawing of a
stick figure

AUDITORY

e.g., imitation of
.lock chimes

e.g., imitation of
traffic bell

e.g., imitated sound
of an engine

e.g., imitated sound of
a crying infant



B.5.1

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING MISCELLANEOUS TYPES OF INPUT MODES

TYPES KINESTHETIC SMELL TASTE

CRITERIA
-Inputs that result
from motor movements
of body

-Inputs that result
from inhaling

-Inputs that result
from putting things
in the mouth

EXAMPLES

e.g., 6enzatioL,
coming 44om
mu4cle use
feet o4 a
gol4 swing

-weight o4 a
held object

pte44uAe exerted
when using a
toot

e.g., Brett sensatiows

Od0A .A.

e.g., ta-te 4ensation4
coming AkCI
(*Linking, eating,
on holding
objects in mouth

.sweetne44

4outme44

hot, cold

257
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C. 5.1

IDENTIF ICATION
1 TR

CRITERIA FOR IDENTIFYING THREE ADDITIONAL TYPES OF ACTION r.
I

TYPES RECOGNITION EDITING PROCUCTION 1

CRITERIA

-Selection of a
response (action) or
of an output from
options

-Altering or correcting
a response (action)
or an output

-;'rc-,,:ucinc a r.':7

(aot-i.cn) cr an

out-ut
t

e.g., multiple cooice
test items
(definition of

e.g., correcting an
incorrect

definition of a

e.g., defining a
term

OAMPLES a term) term

e.g., selecting the e.g., correcting the e.g., operation
right way (from
two demonstra-
tions) to operate
equipment

demonstrated
wrong way to
operate equipment

equipment

259
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B.5.1

IDENTIFICATION
MATRIX

TWO MAJOR PURPOSES IN CLASSIFYING MODE OF CRITERION BEHAVIOR

PURPOSES
To assist in FORMULATION

OF INSTRUCTIONAL STRATEGIES
To assist in

SELECTION Cr MENA
.

-INPUT - ACTION - OUTPUT modes arc -INPUT - ACTION - OUTPUT modes are
characterized in order to allow characterized in order to allow

CRITERIA the selection of instructional the celect:'on of a mt:dium (or
strategies differentially arpro- media) capable of:
priate to these modes

--Displaying relevant INPUTS

-.Accommodating practice of
relevant ACTIONS

-.Displaying relevant OUTPUTS

EXAMPLES

e.g., Atitateg4e4 apooptiate ;OA
taskA involving withal
ACTIONS and ataategie6 app-to-

e.g., in daiveA twining, a medium
mu4t be capable o6 daptay-
img othch moving vehicta

paiate 6o4 tai ilvolving (iam, TV, 04 actual high-
moto4 (non-ye/fiat) ACTIONS waya), o6 accommodating
may in pa/Lt comply and in Atceiting 04 6/taking
wat be di66etent (4imutatot 04 ottuat autr-

mobile), and oti daptaqing
the ne4u2tA 476 the action
taken



JOB PROCEDURES

Page

SUMMARY OF PROCEDURES 264

Assessing adeq..acy of mode analysis 265

;263



B.5.1
ILlUSTRATION SUMMARIZING PROCEDURES

INVOLVED IN CLASSIFYING INPUT, ACTION, AND OUTPUT MODES

#1

a. Inspect task
analysis diagram
for mode of
INPUTS

b. Record
identified mode
on right-hand
side of
Form A.5(4) or
A.5(11)

/2

Inspect task
analysis diagram
for mode of
ACTIONS

b. Record
identified mode
on right-hand
side of
Form A.5(4) or
A.5(11)

a.

:3

Inspect task
analysis diavap
for moee of
OUTPUTS

b. Record
ldentifiem

on rlc!It-!-.1,:

side of
For,- A.5(41 of

A.5(II)

SIP. og.

!a*.

FORM .A.5(4) OR FORM A.5(11)

I

Jr

6.6

6, , In
I

Vass NA

RIGHT-H.' :1 SI:E Cr

FORMS A.5(4) (F A.5(W

",

.-4
-

10/ I.. ;

-
4. , . .

40W

.

I 1 -

t.:

26.4

//

._.

NMI



8.5.1

STANDARDS
MATRIX

CRITERIA FOR DETERMINING THE ADEQUACY OF MODE ANALYSIS

PROPERTIES COMPLETENESS

CRITERIA

-A mojc anailiis for:

INPUTS

ACT107.5

OUTPU"3

AmamiCROSS-REFERENCING

labeling is neccerary

- Entr7'er arcs made on tl:e

right-Land cidc of tic tars
cr:al:Jsis fome
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