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FOREWORD

This is one of a series of eleven HANDBOOK sub-volumes which
has been prepared to provide training for educationa! Re¢D personnel

in the development of instructional materials.

The USER'S MANUAL, which accompénies 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
to read the Instructions in the USER'S MANUAL before us.ing this or

any other separate volume.
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Collect description of critical elements of criterion behavior from (or about)
B.1 many job holders, **

Sayith the completion of Sub-STEP B.1.5 (below), auuitional analyses of criterton
behauior are performed ac per the steps begimnina with Step B.3.3.

Determine how many individual descriptions of criterion behavior are
B.1.1 required and hovw many informants should be sampled to provide them.

ldentify the type(s) of informants to use and the methods for
B.1.2 obtaining information from them.

Collect and perform preliminary analysis of critical incidents.

B.]Qa

Categorize and (when appropriate) sequence critical incidents.
B.1.4

Assess the reliability of the categorization of incidents and
g.1.5 revise the catagories when necessary.

“Step B.1 is not performed if it is planned to do Step B.2
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B.1.4

B.1.5
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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) ldentification of the length and/or complexity
of the criterion behavior,

WHAT YOU WILL
DO

(1) 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

N

IDENTIFYING INPUTS

ACTION TO BE TAKEN  STANDARD FOR OUTPUTS

INPUT ACTION ouTPUT
Length and/or Determine sampling Identification of
complexity of criterion requirements required sample size:
behavior nunber of IKCIDENTS,
— —————p= | nUmber c¢f RESPONDENTS
i ii iii
Job Aid Contents
CRITERIA FOR

FORMS TO USE

=MATRIX: Number

of incidents
required . . . . 8
“MATRIX: Number

of respondents
required . . . . 9

Required Materials

COMPLETED MATERIALS COMPLETED FORMS

STEP

STEP

BLANK FORMS

Decision about com=
plexity or difficulty
of performance

A.5.2
{c)




sub-STEP | B.1.1

JOB DIAGRAM

INPUT

Length and/or

ACTION

ouTeuT

Determine sampling

Identification of

complexity of criterion requirements required sample size:
behavior number of INCIDENTS,
number of RESPONDENTS
i ii iij
Dectsion Identification
Relatively SHORT Plan to collect a Number of required
and/or SIMPLE small sample of incidents describing
criterion behavior criterion behavior terminal behavior:
descriptions several hundred
i.a ii.a lll.ﬂ
Relatively LONG Plan to collect a Number of required
and/or COMPLEX large sample of incidents describing
criterion behavior criterion behavior terminal behavior:
descriptions a few thousand
i.b fi.b tit.b

Number of incidents
required for adequate
description of
criterion behavior

in the thousands

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

Plan to use very large

number of respondents

il.a

Plan to use moderatelz
large number of
respondents

Number of respondents
required: several
hundred

tii.

Number of respondents
required: a few
hundred




BACKGROUND INFORMATION

page
How many critical incidents 8
are needed
How many respondents 9

are needed




DETERMINING HOW MANY CRITICAL INCIDENTS

B.1.1 DESCRIBING CRITERION BEHAVIOR WILL BE NEEDED
DECISION
MATRIX
Criterion behavior Criterion behavior
CONDITYONS is relatively LONG and/or is relatively SHORT and/or
COMPLEX SIMPLE
Plan to collect a few to several Plan to collect a few to several
ACTION thousand incident hundred incidents
TO TAKE The longer or more cormplex the The shorter or gimpler the
eriterion hebavior, the more eriterion behavior, the fwer
ineidents will be reouired tnetdents . ll be reouired
Examples of Terminal Behavior: Examples of Terminal Behavior:
Which Might Require Which Might Require
A Few or Several Thousand Incidents|A Few or Several liundred iIncidents
-Developing a science curriculum -Drawing maps
EXAMPLES ~Developing a computer program -Cataloguing books

~-Flying an airplane
-Carrying out a research project
-Deriving a statistical formula




OFETZRMINING HOW MANY RESPONDENTS

B.1.1 SHOULT BE USED TO PROVIDE CRITICAL INCIDENTS
DECISION
MATRIX
Humber of incidents required: Number of incidents required:
CONDITIONS in the thousands in the hundreds
L
- ‘—J
(1} Require each respondent to (1) Require each respordent to
provide no more than ten provide no more than siz
ACTION incidents incidents
TO TAKE (2) Divide nmumber 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 nmumber ~€ required respondents
(a) Reguired: Louo incidents (a) Required: 400 incidents
(b) Obtain from each respondent: (b) Obtain from each respondent:
EXAMPLE incidents 5 incidents
(c) Sample of respondents reguired:|(c) Sample of respondents required:
500 people 80 people




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

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

-=Identification of methods to use in collecting
tnetdents from informemts: {a) interviews;
(b) questionnaires; or (c¢) observationa,

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 Wwill
DO

(1) ldentify the type of informant needed to describe
the criterion behavior under study.,

(2) tdentify the method(s) for collectiny the Inclidents
from the informants, )

FORMS YOU WiLL
USE

10




I DESCR!PTION OF Sub-STEP

8.1.2

INPUT

Plans for collecting
saxple of incidents

iv

ACT'ON

Select informants and
methods of obtaining
incidents from them

ouTPUY

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

vi
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATR!X: Accept- -MATRIX: When to
§b;lvty of j4| use non-job
informants . . . holders » . . . 15
-MATRIX: Selecting
description
methods . . . . 16
Required Materials
COMPLETED MATERtALS COMPLETED FORMS BLANK FORMS
STEP STEP
Identification of
required sample size |B.1.1

11




Sub- STEP B.1.2

JOE DIAGRAM

INPUT

ACTION

Plans for collecting
sample of incidents

Select informants and
methods of obtaining
incidents from them

OuUTPUT

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

iv v vi
Persons with firsthand Select as informants Selection of:
experance wnth.the JOB HOLDERS
criterion behavior and S
{ts goals - PEER
SUPERIORS
SUBORD INATES
iv.a v.a vi.a
Persons with inadequate Do not select as Avoidance of those
experience with the informants insufficiently familiar
criterion behavior and —— !with the criterion
its goals behavior
iv.b v.b vi.b
. r
A small sample of Select appropriate ;" sthod selected:
anC|QenFs is required; me?th of.CO!lectlng INTERV | EWS
and it is important critical incidents —_—
to be able to probe
for more information
ivea v.a vi.a
A large sample of Select appropriate Method selected:
. _ .
fncn,unts Z]l::d . me?hc.ad of‘co!lectlng QUESTIONNAIRES
1l inforrants is required critical incidents
———
iv.t v.b vi.b
Feliance on memory Select appropriate Method selected:
is undesirable method of collecting DIRECT OBSERVATION
critical incidents _—
iv.ec v.C vl.c

12



BACKGROUND INFORMAT{ON

page
What makes informants acceptable 14
Using informants other than 15
job holders
Advantages and disadvantages of
three different methods of 16

collecting incidents

13




g GENERAL CRITERIA FOR DETERMINING THE ACCEPTABILITY

8.1.2 OF RESPONDENTS/INFORMANTS
IDENTIFICATION
MATRIX
-Are familiar with the eriterion =Are unfamiliar with the criterion
behavior behavior
-Are familiar with the goals of «Are unfamiliar with the goals of
the eriterion behavios the criterion bekavior
CRITERIA -Kave had opportunities to observe | -Have not had opportunities to
eriterion behavior observe epiterion behavior
AND AND
-Have had opporturities to observe |-Have mot had opportunities to
the outcome of the eriterion observe the outcore of the
bekavior eriterton Lchavior
JUDGMENT ACCSPTABLE UNACCEPTABLE

OF ACCEPTABILITY

as informanis

as informants

EXAMPLES

-Job holders
=Peers
-Subordinates
-Superiors

-Peers, subordinates, or superiors
who hawve not had the above
opportunities

~Instructional technologist
unfamiliar with the

behavior

1]




B.1.2 CRITERIA FOR DETERMINING WHEN TO USE OTHER INFORMANTS
e IN ADDITION TO OR INSTEAD OF JOB HOLDERS
DECISION
MATRIX _
rL— (1) Total population of job holders] (1) Total populction of job holde
it small 18 large
AND AXND
A large number of incidents is A large mumber of incidents is
CRITERIA required to describe oriterion 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 SUBORD INATES
SUPERIORS
EXPERTS
IMPARTIAL OBSERVERS

Example of point of view:  |Example of point of view:

-The '"‘reporting'' behavior of a -The job holder's description of
job holder can be better described] incidents covering problems with
by his superior others from his own point of view

EXAMPLES -The "reinforcing' or 'punishing" is under study

behavior of a teacher can be
better described by:

N =Pupils N
-Reinforcement experts
~0Observers

3



B.1.2

tDENTIFICATIUN
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

CRITERIA

(1) -Subiect to memory
distortion

(2) -Costly and tire-
consuming when
large sample of
informants is
required

+Cem monitor
quality and
completeress of
answers and do
further prokbing
when neceessary

(3)

(1) -Subicet to memorw
distortion

(2) +Inexpensive and
efficient vay to
colleet large
sample

(3) -Cannct follow up
questiorns whken
ansucrs are
defieient

S _———

(1) +llot subject to
memory distortion

(2) =Tire-conswming
waiting for a
suffictent number
of incidents to
ocour

POSSIBLE WAYS
TO OVERCOME
DISADVANTAGES

(1) Memory distortion
can be overcome by
asking for recent
incidents ("The
last time you did
something . . .')

{2) I1f possible, ask
for more incidents
from cach informant

(1) Memory distortion
can be overcone by
asking for reccent
incidents (''The
last time you did
something . . ')

(3) Pretesting of
questionnaire
wording can assure
acceptalle answers

(2) Not possible to
overcome this
disadvantage
without incrcasing
number of observers
and number of those
observed

17



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A comprehensive collection of eritical incidents --
tentatively categorized,

WHAT YOU WilLl
WORK FROM

1. Sample of personnel.
2, FORMS to use in collecting incidents.

WHAT YOU wilLlL
(o]0

(1) Try out the FORMS to determine thelr capacity to
eliclt appropriate Incident descriptions,

(2) Use FORMS (revised if necestary) to coltlect
Incidents,

(3) Assess sample for adenuacy and continue
colleccion if needed,

(k) Perform cateqorization of Incidents.,

FORMS YOU wilLL
USE

FORMS A,5(1)=(2); Fonrns A,5(15) or A,5(16) for
collecting critical incidents,




DESCRIPTION OF Sub-STEP B.1.3 1I
INPUT ACT'ON GUTPUT
*orems, sample require- Use appropriate forms Comprehensive colleclion
~ents, and tryout and collect incidents of incidents at varying
results by method selected levels of detail
e ——
vii viii ix

Job Aid Contents
CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BC TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Judging o T ~MAIRIX: Desii:rable -FORMS: A_5(1)-(2)
similarity amon Yeipen . 23 properties o
incidents - o0 3] itcrion o *1l incident -FORMS:  A.5(15) or
-MATRIX: Judaing e ¢l descriptions .. 28, A.5(16)
adequacy of ?E%ﬁ&fa_ 32]"MATRIY: Accept-
sample of ;'“Lu?i?° ability of 3
incidents . . . 36 Incidents o o . . 371 categorization . %Q’
Required Materials
CONMPLETED MATERIALS COWIFLETED FORMS BLANK FORMS
STEP STEP
Tried out and revised
. A.5(1)-(3)
questions and forms A.5.3 A.5(15) or A.E18)
Identification of ’ ) A.5(11-(3)
sampling requirements [B. 1.} A.5(15) or A.5(16)
Selected method of
collecting incidents |B.1.2

15
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|

B.1.3

JOB DIAGRAM 1

INPUT

Forms, sample require-
rents, and tryout

ACTION

Use appropriate forms
and collect incidents
by method selected

ouTPUT

Comprehensive collectio
of incidents at varying
levels of detail

| ERIC

preliminary category
system

vii.5

IToxt Provided by ERI

collecting until judged
adequate)

viii.b

20

results
—_— —_—
vii viii ix
Sub-Sub-STEPS
Results of tryout cf Decide on which forms Selection of forms and
guestions and forms to use and on the order a plan for the order of
in which different information collection
> lleveis of detail will -
he obtained
viia viii.l ix.!
B
Plans for collecting Collect preliminary Assignment of portions
incidents sample; develop major of informant sample to
categories and assign different categories
— |informants to different | —— [(i.e., different levels
categories of detail)
vii.2 viii.2 ixe2
: -
Assignments to Callect and perivdical iy Collection of
informants assess adequacy of adequately reported
incidents reported > incidents
vii.3 viii.3 ix.3
-t
Early returns of 8egin summary and Preliminary category
incidents categorization of system and- assignment
incidents of incidents
—_— ——n
vii.l vili.h ix.h
Callection of planned Assess the adequacy of Adequate sample of
number of incidents and the size of the sample incidents
their assignment to of incidents (continue
— e —_—

|



BACKGROUND INFORMATION

page
Procedures to follow in 23. 24
collecting incidents * ’
26
Desirable properties
of incidents 26, 29
Categorizing incidents 31-34
Adequacy of size of 36-37

sample of incidents

21




Sub-Sub-STEP B.1.3.1

JOB DIAGRAM 11

INPUT ACTION ouTPUT
Results of tryout of Decide on which forms Comprehensive collec-
questions and forms to use and on the order tion of incidents at
1 in which different varying levels of
levels of detail will detail ’
be obtained
vii.l viji.l ix.!
One or more broad First ask for descrip- Plan for order of
levels of detail tions of breoad levels collecting description
supplied during tryout of detail, thcn for of incidents
of questions and forms specific lower levels
vii.l.a viii.l.a ix.l.a
I
One or more liroad First, collect Plan for order of -
levels of detal NOT descriptions at collecting description
supplied during tryout cpecific levels, and of incidents
of questions and forms then categorize into
higher, broader levels
vii.l.b viii.l.b ix.1.b
¢ Informants relatively Select from forms Selection of
expert appropriate to fine
AND detail FORM A.5(15)
Tryout results show
they can verbalize
about fine details
of performance
vii.l.a viti.l.a Ix.1.
i1
Informants relatively Select from forms Selection of
inexpert appropriate to broader ALTERNAT IVE FORM A.5()
AND detail
tryout resulits show
they cannot easily
Verbﬁlize about fine
details of performance
vil.l.b viil,l.b Ix.1,

22




DETERMINING WHEN TO DIRECT ATTENTIO

N OF INFORMANTS TO SPEC'FIC AREAS

B.1.3.1 OF CRITERION BEHAVIOR AND WHEN TO SOLICIT RANDOM RESPONSES

DECISION

MATRIX
In Sub-STEP A.5.3 during pretest In Sub-STEP A.5.3 during pretest
of forms A.5(1)-A.5(3), informants | of forms A.5(1)-A.5(3), informants
were able to provide descriptions | were NOT able to provide
at one or more broad levels of descriptions at one or more broad

CONDITIONS detail: levels of detail

., at TASK level
., at STEP level, or
oy at Sub=-STEP level

S —

First, ask a small percentage
of informants (e.g., 5%) to
provide a descrivticr of
eriterion behavior at broad
levels of detatl

USE FORMS A.5(1)-A.5(3)

(1) First, ask a moderate-sized
sample of informants fe.g.,
10-20% of total) to provide
descripticis of incidents at
random (i.e., from any portion
of the terminal behavior)

{2) Second, directing attention of |(2) Second, summarize incidents by
ACTION rtiong of the sample of ereating broad categoriecs
TO TAKE informante to each level (levels) (See Sub-STEP B.1.4
obtained (e.g., to each for procedures for summarizing
8ub-STEP identified), agk for ineidents)
descriptions of incidents
within that level
USE FORMS A.5(15) or A.5(16)

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

category or level you have just
obtained (as per instruction
l FZ in the lefthand columm)

(1) Broad category levels obtained (2) and (3) Assign some portion of
via the means described in the sample of informants to
either column: each of the five broad
A. FORMULATING PROBLEMS AND categories and ask for incidents

HYPOTHESES concerning a particular
B. PLANNING AND DESIGNING category’
EXAMPLE : . i "
"PERFORMING THE INVESTIGATION ¢.g., "Think of the last time
RESEARCH" roseatrh %
researth nes you

C. CONDUCTING THE INVESTIGATION

D. INTERPRETING RESEARCH
RESULTS

E. PREPARING REPORTS

dad somethang {hat was

particularly effective.
What did you do?" Etc.




B.1.3.%

DETERMINING WHETHER TO USE FORM _A.s(ls) OR A.5(16)

DECISION
MATRIX

-Informants at a moderate level

CONDITIONS

~Informants at a relatively high

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 B.1.3.3
FOR STANDARDS MATRIX

N —

ACTIO
TO TAKE

r; N
Use FORM A.5(1S5)
See Sub-STEP A4.5.2(c)

Use ALTERNATE FORM A.S5(1€)
See Sub-STEP A.5.2(c)

ILLUSTRATION




Sub-Sub-STEP | B.1.3.2

JO3 DIAGRAM III

INPUT

Plans for cotlecting
incidents

vii.2

ACTION

Coilect preliminary
sample; develop major
categories and assign
informents to different
categories

QUTPUT

Ass ignment of portions
of Informant sample to
different categories
(i.e., different levels
of detail)

ix.2

Level of detail
obtained is

BROAD
i.e., at TASK level

vii.2.a.!}

Level of detail
obtained s

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

Assign equal number of
informants to each
broad tevel or
categories

AND
the number of specific
levels per broad level

is roughly equal

vii.2.a.2

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

Increased likel ihood of
comprehensive sampling
of incidents per major
level

ix.2.a

vii.2.b

Assign informants

to broad levels
(categories) in
proportion to number

of sub-divisions within
the category

viii.2.b

Increased tikelihood of
comprehensive sampling

of incidents per major

tevel

ix.2.b

iy




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

B.1.3.2
DECISION
MATRIX
-The level of detail -In addition to broad -In addition to broad
obtained is broad or levels, the level of 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| levels per broad
is roughly equal levels is
disproportionate
Divide informants Divide informants Ageign more informante
ACTION equally among the major|equally omomg the majorlto the major leveis
TO TAKE evels levels having more
sub-divisions (i.e.,
having more sub-steps)
Descriptions obtained Descriptions obtained
only at the TASK level |at the STEP level
PERFORMING AS AN =The number of STEPS =The number of STEPS
ORTHOPEDIC SURGEON reported for cach of reported for each of
. the TASKS (in the the TASKS (in the
A. Gatheﬂ‘ ql4n4cal column to the left) coluans to the left)
infonmation .
is roughly equal Is roughly
EXAMPLES B. Uses special disproportionate
4‘:g"°6f+:n -Assign an equal number {~Assign informants to
wn of informants to each task in
C. Develops a diagnosiq describe each TASK: proportion to the
0. Decides on A-F numb?r of STEPS
. : obtained
appropuale cane e.g., total number ot
¢ informants = 100; e.5., if A has 5 STEPS
E. 1:pl?ment assign 16 to provide and E only 1, assign
critical incidents informants in the same
F. Provides contuinuing| sbout each task proportions
care

Assign an equal number
inf informants to each

TASK (to provide
incidents about a
karticular task)

2b




p=Sub-STEP | B.1.3.3

JOB DIAGRAM 1V

INPUT

ACTION

ouTPUT

Assignments to
informants

vii.3

Collect and
periaodically assess
adequacy of incidents
reported

viti.3

Collcction of
adequately reported
incidents

ix.3

Need to describe
{RPUTS

vii.3.a

Only accept incidents
which meet standards
fur describing inputs

viii.3.a

Description which is:

-Objective and concrete
-Something which has
been cbserved

ix.3.a

AND

Need to describe
ACTIONS

l- vii.3.b

Only accept incidents
which meet standards
for describing actions

viii.3.b

Description of:

~Something someone did
-Something that
actually happened
-Something done that
was critical

ix.3.b

AND

Need to describe
OUTPUTS

vii.3.c

Only accept incidents
which meet standards
for describing outputs

viii.3.c

Description which is:

-Objective ané concrete
~Something which has
been observed

ix.3.c

27




FOUR DESIRABLE PROPERTIES OF A CRITICAL INCIDENT

B.1.3.3 [EITHER FORM A.5(15) OR A.5(16)]
STANDARDS
MATRIX
Is a report of Includes a deseription 4?%€ deﬁéithion 18
SOMETH” NG THAT ACTUALLY|of all three: ?bJectw*;a and not an
= — interpretation:

HAPPENED _An INFUT rp

DESIRABLE -Input is OBSERVABLE

PROPERTIES -An ACTION, ard and CONCRETELY

-An OUTPUT

deseribed

-Action 18 vhat someo
DID

-Output te OBSERVABLE
and CO! "RETE

POSITIVE EXAMPLE

EXAMPLE OF
PRESENCE OF
PROPERTIES N
DESCRIPTIONS
OF INCIDENTS

Description of an
actual occurrence
that proved effective
or ineffective

VS,

OUTPUT

Nursing Care
INPUT

~Usual time for
administering medicing

~Many patients to deal
with, leading to time
pressure

ACTION
~Administered medicine

without checking
patient's condition

~Patient developed
reaction to
administration of

medicine
__ V5.

Conference Leadership
INPUT

-A participant badgered
a speaker three times
in 30 minutes

ACTION

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

ouTeuT

-Discussion of all the
facts was completed

VS,

NEGATIVE EXAMPLE

EXAMPLE OF
ABSENCE OF
PROPERTIES IN

DESCRIPTICN
OF [NCIDENTS

A thothesis about what
is effective or
ineffective, cr about
what should be done

ACTION

INPUT

~Usual time for
administering medicind

~Many patients to deal
with, leading to time
pressure

~Administered medicine
without checking
patient's condition

No OUTPUT reported

{NPUT

-One participant was
particularly hostile
to the speaker

ACTION

“The chairman was
conciliatory toward
the hostile
participart

OUTPUT

-The discussion was
more fruitful

28




DESIRABLE PROPERTIES OF INCIDENTS
PROVIDING FINE DETAIL ON FORM A.5(16)

B.1.3.3
STANDARDS
MATRIX
DESIRABLE
PROPERT IES
A
EXAMPLE
8
c

INPUT ACTION
(1) ™o ingut (1) % action in
situqtions in cell ce 18 eiLther:
qa and d are

itcenttfired:

~Identifies two
inputs that muast
be discriminated

tefore the correct

action can be
taken

-A simple omission
of the correct
action
OR (preferably)

~An action that
should be taken
under other input
conditions

(2) Actions in rove B

and C are reported:

-Identifies vhich
action ie
associated with
*ﬁ—
which itnput

Wrong Action You Took

oUTPUT

(1) Deseription of the
outcome resulting
from taking ome
action (rather t
cnother) when face
with a particular
input situation

Bad Outcome

In an experniment,
mMedicted there
would be a difference
between treatments X
and ¥V (but did net
sptcify which treat-
ment would be betten)

Aralyzed the obtained
diffenence in results
usng a one-tolled
L-teat of statistical
signdficance

c‘

A misleading
eatomate of the
statistical signif4i-
cance of the
difference between
the treatments

Other INPUT Situation

Right Action to Take

Correct Outcome

Shou'ld have used a
two-tailed t-test
of statistical
significance

Would have doubled
the probablility
figure, but it would
be a more accurate
estimate

Correct Ontcome

dl

Prediction that
treatment X would
be better than Y

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




Sub-Sub-~ STEP
rﬁﬁ————-—*AA —_

8.1.3.4

INPUT

Early returns of
incidents

vii. b

JOB DIAGRAM V

ACTION

Identification

Begin summary and
categorization of
incidents

viii.h

Functionally similar
incidents

vii.b.a

Decteion

Group together
in same category

viii.l.a

Functionally dissimilar
incidents

vii.b.b

Group in different
categories

viii.b.b

“outpPul

Preliminary category
system and assignment
of incidents

ix. &

Incidents grouped into
categories at varying
levels of detail

ix.b.a

Incidents grouped into
cateqories at varying
levels of detail

ix. bh.b




8.1.3.4

IDENTIFICATION
MATRIX

THREE CRITERIA TAKEN SINGLY OR JOINTLY FOR DETERMINING
FUNCTIONAL SIMILARITY OF INCIDENTS

CRITERIA

FUNCTIONAL
SIMILARITY
OF INCIDENTS

INPUTS in incidente
2 <dentical or highly
tmilay

The incident describes
behavior aimed at
dealing with an
identical or comparable
situation, condition,
or problem

ACTIONS taken (and
reported in incidents)
are identical or highly
similar

Nearly identical
actions (when
accompanied by highly
simllar inputs or
outputs) suggest
functional similarity

OUTPUTS tn incidents
are identical or highl
similar

The incident describes
a behavior that leads
to comparable outputs
(results, conclusions,
solutions)

EXAMPLES®

(1) "Stopped atrgument
between 8vo patienty
oven checker aules;
explained the rules
and told them Lo
4Lant game om,
agrzeing on 7
beforehand.”

"Stayed with two
patients vho had
been fighting over
thein toys untid
they fimally calmed
down and began

playing togethen
more cooperatively .

(2)

(a) 1 both incidents,
a ward attendant is
dealing with
comparable input
situations, i.e.,

quarreling patients

(1) "Stayed with upset
patient; comforted
ard reassurned him
uhils R.OCUJ&H and
cuddling him.”
“Spent a great deal
of time with an
urhappy patient,
playing with him
and making him feel
wanted.”

(2)

(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"

(1) "Talked calmly to
disturbed patient
for haté an hcur,
allowing hom i
talk and yeld until
he became cabm.”

"Patient was upset
over having been
nebuffed by anothen
attendant; colmly
Listened until he
qudieted down.”

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

*All these are cxamples of "calming, reasesuring, or supporting misébehaving patiente.”

"




Q

ERIC

Aruitoxt provided by Eic:

ORDEM OF EVENTS IN CROUPING, CATECORIZING,

8.1.1.4 AND LABEL INC CATEGORIES OF INCIDENTS
DECISION
MATRIX FIRST SECOND THiRD
Semple of ungrouped Labeled categories at JLaveled categ:ries at
CONDITIONS incidents Level 1 tevel (¢

(a) Croup rav imcidents|(d! Lrowp level I fg) Growp Level Il
acoording to sateagories accord- categories accord-
Ainctional g to fimctional ing to fumctional
aimiTapity, similarit; gimilardty

ACTIOW (k) Strive Ser a large |(e) Strive to create a |1/ Ctpive tc create a
TO TAKE mumber of grourings ccraiderat Iy omal rmber ojl‘lgrou;;:gr

te) Create a ocatego monder of grourings even_emaller t
label--for c;gcnnb’ than obtaiicd at the memoer of Level
thess amrurinaa, lLevel | 21 aroupinge
reeulting in Level |(5) (rea.e a catezory |(i) (Create a sategory

P ! categories label for each of label for each of A
these new grouringey these new grourings,
resulting in Level resulting in Level
II ocategories 1] categoriee

114 groupings 36 groupings 8 groupings
at Level at Level at Level 11}

{1 Investegated chance| (1) ldeatifu Probleme 4) FORMU .
fndings, unern- (2) Pegame tue Protlem 4 :EMS %!NMG";O":HS
defeculties en- {4) Collect Infowmation PECTONING THE
countered <n work | (5) Sef Up Assrmntinns INVEST IGAT 1OW
o mentioned aig- | (6] Control Imporland [(¢) CONMICTING THF
nifccance of euch Variables INVESTIGATION
fundings {7) Develeop Systematec (D) INTERPRETING

EXAmP L E [2; Chcae fon wnvesla- Plans RESEARCN RESULTS

from gation a problem (8) Plas tise of Eoudd~ |(5) PREPARING REPORTS
‘“‘Performing fox whack solution ment {F] ADMINISTERING
Research'

was uagently needed| (9] Amtocipate Daffa~

(3] Suggested g new culties
problem which
be studied with an
already successfud
Lechr.-pue

{4) Proposed an
entirely rew prob-
Lom on ULine of
ROAPANCH

(5} Used materdials &
had necently been
made avalable o0
study preveously
urdolved problem

10) Detewnine Number of
Obsenvelions

11) Develop Methods

12) Apply Methods

13) Modify Procedures

14} Apply Theory

15) Atlend to Detacls

16) Analyze Data

17} Evaluate Findingsé

18) Poimg Oul lmplica-
Lons of Pata

19) Dedcacbe wonrk

20) Substantiate Find-

(6] Comducted prelir:- ings
nany dnvedtigation ;21} Ongancze Repont
Lo ate whether 21} Use Apprepacale
phenomena merited Report Stule
experomental atudy K23) Select Persommed
or L0 furnidk [ 24) Deal wath
esdentyal basic Suberdanates
data (25] Coondinate work
of Grrups
[26] Luie Admonialrative
Deciaions
(27) Wonk wcth Othen
Groups

i 28) Penfowm Owr Work

(:¢) Addisl x the Work
oy Clhers

(301 Subeadinzte
Personal Intenests

{31} Accept Supervision

(32) Adapt fo Associates

rUH Adapt to Job
Deomands

. ) FN) Meet Porinnal
(114] Hecghtened imten- Commiments
€4l an nepori amd Yi5) Beims Fain and
atumulated thought Ethical
by stillful mammerisy: Smow Intenest an
04 ptestntation wonk

RESEARCH PROJECTS
[G) ACCEPTING
ORGANT ZAT TONAL
RESPONSIBILITY
(W} ACCEPTING PERSONAL
RESPONSIBILITY

n



CRITER!A 2R

DETERMINING ACCEPTABILITY

B.1.3.4 OF CATEGORIES ANO THEIR LABELS CR TITLES
STANDARDS
MATRIX
-Cutegories and their labels are at|-Categories and their labels are czt1
a level of generality just one a level of generality two or more
step removed from the material in | steps removed from the material in
the category the category
CRITERIA *Raw inciaents are grouped and

labeled at Level I

*Level I labels are grouped and
labeled at Level II

«Level II labels are grouped and
labeled at Level III

«Raw tneidents are directly
grouped into a small number of
Level III categories without
intermediate levels

ACCEPTABILITY
OF LABELING

ACCEPTABLE GROUPINGS
ANO LABELING

LESS ACCEPTABLE
GROUPINGS ANO LABELING

RATIONALE

CATEGORIZATION PROCESS REMAINS
EMPIRICAL AND
SYSTEMATICALLY INDUCTIVE

CATEGORIZATION PROCESS BECOMES
TOO JUOGMENTAL AND INTERPRETIVE

EXAMPLES

(1) "Stopped argument between two
patients over checker rules;
explained the nules and told
them to start game ovenr,
agreeing on rules begonehand "
"Stayed with two patients who
had been §ighting over their
toys until they 4inally calmed
down and began ..aying togethen
mone cooperatively."

(2)

Cateqory Label at Level | Is:

"Calming, neabéwu.ng, on Auppomng
misbehaving patient.”

The level of generality of the
summarizing statement is not far
removed from the incidents
themselves. (See opposite)

The same two incidents (to the
left) should not be categorized
at Levels |11l or 11|

All the Level | categories (e.g.,
calming, nreassurning, or supporting
mis behaving patient) should provide
the basis for creating Level ||
categories

e.g., '"'USES SUPPORTIVE TECHNIQUES
ANO VERBAL PERSUASTION'

A higher level (i.e., 111) (e.q.,
""CONTROLS RELUCTANT OR UNDESIRABLE
BEHAVIOR") is better derived frem
an intermediate level (Level 1)
rather than directly from the
lowest level {Level )
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PROBABLE PROPERTIES OF DIFFERENT LEVELS OF CATEGORIES AND THEIF LABELS‘

B.1.3.4
STANDARDS
MATRIX
E
-Describes gemeral -Describes conditions | -Describes behavior at
goals at intermediate levelqd lowest level of
OR of generality generality (close to
PROPERT!ES -Jescribes conditions OR the behavior itsclf)
at highest level of -Describes behavior at
generality intcrmediate levels
-Describes behavior at | of generality
highest level of
generality
m—
LEVELS Level 11 Level 11 Level |
-Preventing injuny to
patient
-Preventing injuny to ///
"GOAL" self and othen staff /
EXAMPLES membens
e.g., ''nursing -Conta&@ut&ng Lo . Y
behavior" sgzicltve ward manage ///// ////
-Madintaining ethical, 7 h
moral, and professson- -
al behavion
TASKS RELATED TO:
""CONDITION" -Traffic conditions Litensections
EXAMPLES -Roadway character- T-Hiles
e.g., driving ties - -Curves
behavior" -The envinonment -Lanes
-The can -0bs thuctions
Ete. -Turnabou ts
-Cross4ngs, bridges
tte.
(A} FORMULATING PRCB- {H} Dev%Eop gedézdé ;‘” fgvdqgedugi"ﬁgu; the
LEMS AND HVPOTHLSLSf 12} Apply Metho pon 9. ‘
(B) PLANNING AND (13) Modify Proceduresf,, '}’a‘“c“‘ “"2‘”“‘;(
DESIGNING THE (14) Apply Theony — |\2] Tnansdormed problon
"'BEHAV IOR" TNVEST IGATION (15) Attend to Details Aoﬁvegtblj mathemati-
EXAMPLES (C) CONDUCTING THE (16} Analize Data cal analysis
" : S N 3) Explained phenomenon
9 Conducting | o) TurrererTIvG Pl L anatyzcha proce:
research' ¢ dirnes used
RESEARCH RESULTS be b
([} PREPARING REPORTS (4] Solved a probiem by
: , pnlying textbook
(F) ADMINISTERING principtes
RESEARCH PROJLCTS (5) Provided answens to
(G} ACCIPTING techrdcal question
ORGANTZAT1ONAL (6) Comnectin inten-
RESPONSIBILITY peted theony 4n
(H) ACCLPTING PLRSONAL applying it o a
RESPONSIGILITY -

rroblem




SUb'SUb‘STE' 8.].3.5

JOB DIAGRAM VI

INPUT ACTION OuUTPUT
<collection of planned Assess the adequacy of Adequate sample of
number of incidents and the size of the sample incidents
their assignment to of incidents (continue
preliminary category — |collecting until judged| —»
system adequate)

vii.G viii. ix, S
Identification Decision
Collection of 100 Continue collecting Comprehensive collecti
incidents in addition additionai inclidents of critical incidents
to the planned number . until the 2% figure
of incidents results is reached

in an increase of more

than 2% in the number
of lowest level

categories

vii.5.a viii.5.a ix.5.a

Collection of 100 Stop collecting Compreahensive collection
incidents in addition additional incidents of critical incidents
to the planned number
of incidents results
in an increase of less
than 2% in the number
of lowest level
categaries

vii.5.b viii.5.b ix.5.b

3¢




B.1.3.5

IDENTIFICATION
MATRIX

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

CRITERIA

F
After the plannad rumber of

inetdents has been collected and
categorized (to the lowest category
level planned on),

the addition of 100 incidents
vields

LESS THAN 2 PERCENT

new, lowest level categories

ADEQUACY OF

ADEQUATE NUMBER

After the planned number of
incidents has been collected and
categorized (to the lowest categon
level planned on),

the addition of 100 incidents
vields

MORE THAN 2 PERCENT
new, lowest level categories

—_—

I NADEQUATE NUMBER

SAMPLE SIZE OF INCIDENTS COLLECTED OF INCIDENTS COLLECTED
(a) 2000 incidents have been (a) 2000 incidents have been
categorized intc TASKS, STEPS, categorized into TASKS, STEPS,
and Sub-STEPS, resulting in: and Sub-STEPS, resulting in:
10 TASKS 15 TASKS
50 STEPS 90 STEPS
225 Sub-STEPS
EXAMPLES {b) The addition of 100 incidents (b) The addition of 100 incidents

results in only 3 new Sub=STEPS

3 new Sub=-STEPS
225 existing Sub-STEPS

(c)

is

less than a 2 percent increase

results in 11 new STEPS

11 new STEPS
90 existing STEPS

(c)

is

more than a 2 percent increase
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OETERMINING WHEN IT IS NECESSAKY TO COLLECT
8.1.3.5 ADDITIONAL INCIDENTS IN ORDER TO ASSURE AN ADEQUATE SAMPLE

DECISION
MATRIX

SAMPLE OF SAMPLE OF

CONDITIONS COLLECTED INCIDENTS COLLECTED INCIDENTS
IS ADEQUATE IS INADEQUATE
S
Stop collecting additional Continue collecting additional

ACTION incidents sample: of 100 new incidents until
TO TAKE ' the percentage of new, lowest-level]]

1

cotegories in a given sample drops
to 107 or less

37



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A category sustem embodying levels of detail appro-
priate tc the critericn behavior wnder study -- and
categories of incidents sequenced if contingencies
exiet among the categories,

WHAT YOU WiILL
WORK FROM

(1) Complete sample of incidents.

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

WHAT YOU WILL
DO

(1) Complete categorization systems,

(2) Sequence categories whenever appropriate.

FORMS VOU witt
USE

tone
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DESCRIPTION OF Sub-STEP B.1.4

INPUT ACTION OuTPUT
Partial or tentative Complete categorizatior{ Sequenced and
categorization of of incidents and categorized incicents
incidents; sequence categories

and ——— | wvhen appropriate —_—
complete sample of
incidents

x xi xii

Job Aid Contents
CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: What -MATRIX: Sequencing
are contingent contingent

behaviors . . . 4k behaviors . . . 45

Required Materials

COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP -STEP
Coliected and FORMS: A.5(1)-(3)
partially categorized|B.1.3|FORNS: A.5(15) or B.1.3
incidents (16)

39




Sub-STEP B.1.4

JOB DIAGRAM 1

INPUT

Partial or tentative
categorization of
incidents;

and
complete sample of
incidents

ACTION

Complete categorization
of incidents and
sequence categories
when appropriate

OUTPUT

Sequenced and
categorized incidents

x xi xii
Complete sample of Complete categorization Final category system
incidents (partially (and labeling) of all
or tentatively incidents in manner
categorized) prescribed in Sub-STEP .
. 8.1.3
x. | xi.| xil.l
Category system Sequence categories at Sequenced and non-
all category levels sequenced categories
whenever appropriate
x.2 xi.2 xii.2

4o




-Sub-STEP | B.)1.4.2 .

JOB DIAGRAM 11

INPUT

Category system

ACTION

Sequence categories at
all cateqory levels
whenever appropriate

xi.2

OUTPUT

Sequenced and non-
sequenced categories

xii.2

Cateqories summarize

contingent behaviors

x.2.a

according to
contingencies

Sequence categories

xi.2.a

Categories sequenced
at Levels I, 11, and tH

xii.2.a

Categories summarize
non-contingent behaviors

x.2.b

Do not sequence
categories

xi.2.b

Non-sequenced categories
at whatever fevel

xii.2.b

4 }/?/,)?




JOB PROCEDURES

page
what are contingent and 44
non-contingent behaviors
Determining whether to 45

sequence behaviors
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CRITERIA FOR IDENTIFYING CONTINGENT AND NON-CONTINGENT BEMAVIOR

8.1.4,2 (AT LITHER THE TASK, STEP, OR SUB=STEP LEVELS)
IDENTIFICATION
MATRIX
The OUTPUT of a lbehavior becomes The OUTPUT of a behavior does NOT
the INPUT of tke next behavior im | become the INPUT of the mext J
a sequence of behavicrs behavior tn a ecquence of tehaviors
1.e., the OUTPUT of onc task It 16 a eelf-contained, separate
becomes the INPUT for the behavior
next task, or . - '
CRITERIA i.e., the OUTPUT of ome step Fe., the OUITUT of a Lask narke
becomes the INPUT for the end of ¢t vior; it
next ster, or does rot become the input
e .
i.e., the OUTPUT of ome sub~step for another tas):
becomes the INPUT for the i.e., the OUTPUT of a step marks
next sub-gter the end of the lehavier; it
does not become the INPUT
for another etep
i.¢., the OUTPUT of a rub-st
marks the end of the behavior,
tt does not become the input
for anotler sub-step
TYPE OF CONTI#ZENT BEHAVIORS NON-CONTINGENT BEHAVIORS
BEHAVIOR
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:
UTASK! -FORMULATE INSTRUCTIONAL -CRECKING AND OBSERVING
EXAMPLE STRATEGIES ~TRAINING THE PATIENT FOR
-DEVELOP INSTRUCTIONAL SELF-CARE
MATERIALS -CONTROLLING RELUCTANT OR
-TRY OUT INSTRUCTIONAL UNDESTRABLE BEHAVIOR
MATERTALS -RECOGNIZING AND RESFONDING
~-REVISE MATERIALS TO EMOTIONAL NEEDS
Ete -PREVENTING INJURY TO PATIENT
Irhe performarice of each of these tee.
taskc ie contingent on the output |[The performamce of each of these
of a grece?mg task tasks is mot contingent on the
@tpnt of a preceding task
CONTINGENT STEPS NOM-CONT INGENT STEPS
(within the same task) (within the same task)
TASK: TRY OUT INSTRUCTIONAL [TASK: RECOGNIZING AND RESPONDING
MATERIALS TO BMOTIONAL NELDS
STEPS: -Reproduces sufficient STEPS: -Comsidens patlient's
nsTEP copies of materdials fon (wu;ngs _
EXAMPLE tyout population -Cons iders patienc's

-Adminiatens materdals and
Lests Lo population
-Collects data on tryout
-Analyzes data
The performance of each of these
stera is contingent on the output
of a preceaing etep

erences wheneven
Poss ibee
Heintains a calm, positive
and supportive attitude
-Shows ompartiality and
eonsistency in patient
cane

The perfarw:mce of each of theoce
eteps 18 mot contingent on the

output of a preceding atep




DETERMINING WHETHER TO SEQUENCE CATEGLORIES

B.1.4.2 OF INCIVENTS AT WHATEVER LEVEL OF GENERALITY
DECISION
MATRIX
Cateqgories summarize Categories summarize
CONDITIONS CONTINGENT NON=-CONTINGENT

Behavior

ACTION
TO TAKE

Sequence categories
according to the continaency

Behavior

Do not sequence categorics

EXAMPLES

-tf any Level |1l cateqories
(highest level of generality)

are contingent,

sequence them according to the
contingency

-If any Level Il categories within
3 level tIl category are
contingent,

sequence them according to the
contingency

If any Level | categories within
a Level Il category are '

contingent,
sequence them according to the
cont ingency

-1f any Level 111 categories
(highest level ¢ generality)
are not contingent,

do not sequence them

-1f any Level (| categories within
a tevel il category are not

contingent,

do not sequence them

-1f any Leve! | categories within
a3 Level |l category are not

contingent,

do not scquence them

Ls



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A relicrle category sustem for clasaifying the
collected eritical incidents,

WHAT YOU willL
WORK FROM

(1) A category system,

WHAT YOU WwilLlL
DO

(1) Have independent judges using the cateaory system
cateqorize a sample of approximately 100 inclidents,

(2) Assess the relfability (inter-judge aqreement)
of the cateqgorizations.

(3) Revise the category system if the cateaory
system Is used unreliably.

FORMS YOU witt
USE

None

k6




DESCRIPTION OF Sub-STEP B.1.5

INPUT ACTION ouTPUT
Cateporized and Assess reliability Fully and reiiably
sequenced incidents of categorization and categorized criterion

revise categories bahavior
» |wvhen necessary .
xiii xiv xv

Job Aid Contents
CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR QUTPUTS FOKMS TO USE

-MATRIX: When -MATRIX: -MATRIX: Adequacy
categorization Categorizing of cateqory

can be judged incidents using headings . . . . 56
reliable . . . . 53| general category
“HATRIX: Which scheme . . . . . 6]

incidents to -MATRIX: What

analyze for confusing

contingency . . 54| contingencies to
-MATRIX: Which look for . . . . 56

wrong categoriza-

tions to

analyze . . . . 55 .

Required Materials

COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STep

Categorized and
sequenced incidents b




Sub~ STEP B.1.5

J08 DIAGRA!. I

INPUT

Categorized and
sequenced incidents

xiii

ACTION

Assess reliabllity

of category and revise
categories wien
necessary

xiv

OUTPUT

Fully and reliably
categorized criteri
behavior

on

Sample of 100 incidents
and final category
system

Xiiisl

_to one of the categorieg

Sub-STEPS

-
Have approximately 10
informants assign each
pbf the 100 incidents

Xiv.l

Results of the 10
individual
categorizations

Xiii.2

Compute the degree of
hgreement of the 10
informants with the
Final categorization of
incidents

Xiv.2

p—

(1f) the categorization
is unreliable

Revise the category
Kystem tO remove sources
pf unreliabitity

xiv.3

48

——

10 individual
categorizations of
incidents

100

xv.!

Estimate of the

the category system

refiability of use of

xv.2 .

-
~——

Revised category system

L__ ' xv.3




JOB PROCEDURES

page
Categorizing incidents at 51
various levels
How to determine reliability 53
of categorizations
Dealing with wrongly categorized 53 56
incidents '
Adequacy of category iabels 56

49




ot

B.1.5.1

JOB DIAGRAM 11

INPUT

sample of 100 incidents
and final category

ACTION

Have approximately 10
informants assign each
of the 100 incidents to

ouTPUT

10 individual
categorizations of 100
incidents

system
one of the categories |—™
xiii.IJ xiv.l xv, 1
Incidents categorized
at one level of detail
xiii.l.a
Incidents categorized Have informants Sample of 100 incidents
at two levels of detail catcgorize a sample of categorized using the
incidents at the lowest most detailed set of
level of detail categories
obtained —_—

xiti.l.b

Incidents categerized
at three levels of
detail

xiv.1l

xiii.l.c

xv, |

50




DETERMINING AT WHICH CATEGORY LEVEL TO REQUIRE
B.1.5.1 'NFORMANTS TO CATEGORIZE THE SAMPLE GF 100 INCIDENTS
DECISION
MATRIX
Criterion behavior Criterion behavior Criterion behavior
COND I TI1ONS summarized by summarized by summarized by
) Level | categories Level ! and |1 Level I, 11, and 111
categories categories
Have informants Have informants Have informants
assign each of the assign each of the assign each of the
ACTION 100 ineidents to 100 incidents to 100 incidents to
T0 TAKE

one of the Level T
categories

(the lovest level
obtained)

one of the Level I

ore of the Level I

ecategories categories
(the lowcet level (the lownst level
obtained) obtained}
.
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Syub=-Sub- STEP

——

B.1.5.2

JOB DIAGRAM 111

INPUT

Results of the 10
individual
cateqorizations

xiii.}

ACTION

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

xiv,1

OouTPUT

Estimate of the
reliability of use of
the category system

XV .

70% of informants agrce
on categorization of

70% of the incidents

xiii.2.a

Judge category scheme
to be RELIABLE

wiv %
MU 2

L-(ﬂ

70%Z of informants agree
on categorization of

less than 70% of the
incidents

xiii.2.b

Judge category scheme
to be UNRELIABLE

xiv.,2.b

Judgment of category
reliability

xXv.2.a

Judgment of category
unreliability

xv,2.b
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B.1.5.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING THE RELIABILITY (I1.E., CONSISTENCY
OR AGREEMENT AMONG INFORMANTS) OF THE CATEGORY SYSTEM

CRITERIA

=lor an incident,

a minimum of 7/10 (70%) of the
informants

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

PLUS

-This kind of agreement should be
obtained for

approximately 70/100 (70%) of the
incidents

-This kind of agreement is
obtained for

less than 70/100 of the incidents

JUDGMENT
OF RELIABILITY

Category system
is relatively

RELIABLE

R

Category system
is relatively

UNRELIABLE

ACCEPTABILITY OF
THE CATEGORIES

Need not be revised

Needs to be revised
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o nSub-STEP

i t——

¢

t
i
i
!

B.1.5.3

INPUT

ACTION

(1f) the categorization
is unreliable

Revise the category
system to rerove
sources of unreliability

OuUTPUT

Revised category system

—_—
Xiii.3 xiv.3 xv.3
—
High agreement among Analyze for primary Primary source of
informants about an identification of information about
incorrectly categorized source of confusion remedy for category
incident system
—_—
- xili.3.a xiv.3.a xv.3.a
Low agreement among Analyze for secondary A secondary, less
informants about an ‘dentification of useful source of
incorrectly categorized confusion information about
incident remedy for category
system
—
xiii.3.b xiv.3.b xv.3.b
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B.1.5.3

IDENTIFICATION
MATRIX

CRITERIA FOR DETERMINING WHICH

SHOULD BE ANALYZED FOR SOURCES OF CONFUSION

WRONGLY CATEGORIZED INCIDENTS

CRITERIA

-Incidents which are vrongly

USEFULNESS
IN ANALYZING
CONFUS I0ONS

categerized by
the larqect number of informants
PLUS

-There ts high agreement among
those who wronglu categorized
the incident
i.e., they ass’gn it to the same,
wrong category

(the confusion is systematic)

S—

"1

-Inctdents which are wronglu
categorized by

the smallest number of informants
OR

-kven 1l a large rwmber of
informants wrongly categorize it,

there is low agreement among those
who wrongly categor-zed the
incident

1.e., they asszgn it to various,
wrong categories

(the confusion is random)

USEFUL

LESS USEFUL

EXAMPLES

-Incidents which six or more
informants wrongly classify
or categorize

AND

-The six or more informants tend to
assign the same incident tn the
same, wrong category; (three or
more of the six do this)

-Incidents which four or five
informants wrongly classify

or categorize
OR

~-Even if six or more wrongly
categorized it, no more than two
informants assign it to the same,

wrong category

55




B.1.5.3 DETERMINING WHETHER AND HOW TO ANALYZE INCIDENTS WRONGLY CATEGORIZED
DECISION
MATRIX
Incidents are wrongly categorized Incidents are wrongly categorized
CONDITIONS in a SYSTEMATIC way in a NON-SYSTEMATIC or random way
(are useful to analyze) (are more difficult to analyze)
(1) Inspect the two (or more) Ingspect these inecidents for less
categories involved: obvious sources of confusion
t.e., the correct category and
ACTION the wrong category which a
TO TAKE large percentage of the
informants agreed on
(2) Look for overlap or similarity
in wording as source of
confusion
(3) Make the categoruy headings
distinetly different
R
B.1.5.3 CRITERIA FOR DETERMINING ADEQUACY OF CATEGORY LABELS OR DESCRIPTIONS
STANDARDS
MATRIX

ADEQUACY OF
CATEGORY LABELS

CRITERIA

ADEQUATE

INADEQUATE

-Categories comprehensively cover
all behaviors

-Category headings:

ceare mutually exclusive

*sare Lrief Lut complete

**usc vcrk phrases (when behagvior
ts deseribed)

serequire no qualification,
e.g., "except for"

-Categories omit relcvant behavior
-Category headings:

*coverlap

ceare too long

**use noun phrases when behavior
i8 descrited

**require qualification
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8.1.1

8.1.2

B.1.4

.lls

STeP

B.1

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED

PRODLCED

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
ircidents

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

-Contingent and
non-contingent
categories of
behavior

-Sequenced
contingent
cateqgories

-Complete

catcgorization of
incidents

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

“yith the completion of Sub-STEP B.1.5, additional analyses of terminal behavior
are performed as per the steps beginning with Step B.3.3.
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STEP 8.2 .

Plan the sequence for collecting from individual “performance” experts or
B.2 "knowledge domain” experts the types of information needed to nerform the
various, required types of analysis of criterion benavior.

Schedule the simultaneous or successive collection of different types

B.2.1 of information needed for the aralysis of criterion behavior.

Plan the order in which information about the various constituent

B.2.2 parts of criterion behavicr will be collecied.

Plan the elimination of redundant infcrmation collect’on and

B.2.1 recording.

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




STEP B.2

OVERV]EW

INPUT

Nature of expertise
of informant/expert
and

type of criterion
behavior

ACTION

Plan the sequence of
fnformation Collection

ouTPUT

Srhedule order for
collecting different
types of information
needed to analyze
criterion bahavior

B.2.1

8.2.2

8.2.3

Nature of expertise of
the infcrmant/exrvert

Sub-STEPS

Schedule the order of
collecting different
types of information

ii

Nature of criterion
behavior

iv

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

itd

Schedule the corder in
which levels of
information detail
will Le obtained

-

Nature of criterion
behavior

Plans for sequence 1n‘1
which broad and
specific levels of

Reyiew the criterion
behavior and plan

the elimination of
redundant information
collection when

itl
possinle viii

information detail
will be obtained
vi

Anticipated reduction
in information

processing and record-
ing

)
J
J




B.2

STEP

CRITERIA FOR

PAGE INDEX

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARC 7GR QUTPUTS FORMS 7C USE
“MATRIX: Type -MATRIX: Scheduling
of informant collection of
2. expertise . . . 62| information from
different
sources . . . 67
-MATRIX: Judging “MATRIX: Order
corplexity of of collecting
criterion inf ;
.2.2 behavior . 72, 73| 'miormation at
-MATRIX: Wh different detail
i When levels . . . 75-79
is criterion
behavior
contingent . . 74
~MATRIX: “MATRIX:
Repetitiveness Elimination
.2.3 of criterion of information
behaviors <. 84 processing of
-MATRIX: Which recordin 85
analyses to g - -
eliminate or
reduce . . . . 86

61




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Plang tc colleot nceded tupes of information about
the criterion from ome cor mcre informants.

'WHAT YOU Wiil
WORK FROM

(1) tdentification of the nature of the expertise
possessed by an Informant/expert,

WHAT YOU will
(o]0

(1) Schedule the order in which types of Information
wiil be cotllected,

FORMS YOU wilLl
USE

None,
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DESCRIPTION OF Sub-STEP B.2.1

INPUT ACTION CUTPUT
Nature of expertise of |.°7 Schedule the order of Plans for simultaneous
the informant/expert | collecting different or successive collectimm

types of information of different types of
 — ————3 [information
i ii iii

Job Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Type =MATRIX: Scheduling
of informant coilection of
expertise . . . 62| information from
different
sources . . . . 67
Regared Materials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
ldentification of
avaiiable experts A.3.2
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Sub-STEP | B.2.1 J0B DIAGRAM _I

INPUT ACTION QUTPUT
Nature of expertise of Schedule the order of Plans for simultaneous
the informant/expert collecting different or successive collec-
types of information tion of different types
— — | of information
i ii iii
Decision
Expertise about: Schedule the Plans for the order of
SIMULTANEOUS cellecting different

-Criterion avior X : X
ret 10 ben . collection of different types of information
-Training appropriate . .
. : . types of information
for criterion behavior
from one expert

-Characteri§tics of S ——
target audience

resides in one

informant/expert
i.a ii.a ifi.a
Schedule the
SIMULTANEOQUS :

collection of different

types of information

from more than one

expert
Expertise about: Plans for the order of
~Terminal behavior collecting different
~Training appropriate _— types of information

for criterion behavior
-Characteristics of . OR .
target audience v g
does not reside in
one informant/expert Schedule the
SUCCESSIVE
ib collection of different iti.b
types of information
from more than one

expert




JOB PROCEDURES

page
Determining the suitability 66
of informants
Determining the timing of 67

information collection
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CRITERIA FOR DETEPHINING WHETHER A PER
INFORMANT 1S SUITABLE TO PROVIDE INFORMATION

ORHMANCE OR KNOWLEDbt DUMAIN

B.2.1 ABOUT TRAINING/INStRUCTION REQUIREMENTS OR ABOUT THE TARGET AUDIENMCE
{DENTIFICATION
MATRIX
—— —
Informemt has been pesponsible for |Informant has NOT been responsible
training personnel for job for tratning perconnel for job
performance performance
CRITERTA OR OR
Informant has been responsible for |Informant has NOT been responsible
providing instruction in subject for providing instruction in
matter arcas involving etther subject matter areas involving
"performance" or "knowledge domain'{either "performance" or "knowledge
domain"
SUITABILITY
FOR PROVIDING
INFORMAT ION
NEEDED
SUITABLE UNSUITABLE
MyoR Trai?ing director who is also Supervisonr, proficient at the
EXAMPLE proficient at the criterion behaviorgriterion behavior, but who has
[never taught the criterion behavior
[ o]
'SUBJECT MATTER" Biology teacher familiar with a Curriculum specialist in biology
EXAMPLE particular grade level who has not taught (at all) or has
not taught at a particular grade
[Teve
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DETERMINING WHETHER TO COLLECT THE INFORMATION NEEDED FOR DIFFERENT

B.2.1 TYPES OF ANALYSIS AT THE SAME TIME OR AT DIFFERENT TIMES
DECISION
MATRIX
In“ormant who is exper. Informant who is expert
about ‘''performance' and/or about ''performance'' and/or
about ''knowledge domain'' about ‘''knowledge domain''
CONDITIONS is also expert about: is NOT expert about:
-training or instruction required |-training or instruction required
-entering skills of the target -entering skills of the target
population population
.
For cach sub-STEP or sub-sub-STEP |For cach sub-5TEP or sub-sub-STEP
in a PERFORUANCE crca (taking the |in a PERFORMANCE area (taking the
lowest level obtained), or lovest level obtatned), or
For cach topie or sub-toric in a For cach toptic or sub-topic in a
KNOWLEDGE DOMAIN (taltnn the lowect {NONLEDGL DOMAIN (taking the lovest
level obtained), level obtained),
Perform a Task Deseription Perform a Task Deseription
| ACTION AND AND
T0 TAKE at the sane tirme at a later time
Gather information for the follew- |Gather informatiun from othcr
ing analyses: informante for the following
. lanalyses:
-a task analusis :
~a learning analysis ~a task analysis
an audience analysic ~a learning anaZ""
AlD -an audicnce analy
at a later tine AND
o the following wourself: at a later time
a mode analysis Do the following yoursclf:
-a mode analysis
—_ i
from from . )
informant informant from z;{ormant
#1 + #1 ®
task task task description
description analysis Y
4 same . Y. ( bt
DIAGRAM 3 learning from ir.formant
time R #z2, #3, ete.
analysis (:>
<:> audience tasg analvscs.
. learning analysis
analysis . \
audience analysis
l?ter (vourself) (vourself)
time P @
mode ; i
(:) analysis mode analysis
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Plane for the order in which information at
varying levels of detail will be collected.

WHAT YOU Wwill
WORK FROM

(1) ldentification of the criterion behavior as being:

ess complex/non-complex
ees €asy to summarize/difflcult to surmarlze

WHAT YOU witt
0O

(1) Make scheduling plans about the order fn which
brocad and then [ncreasinnly narrower descriptions
of the criterion behavior will be obtained.

FORMS YOU wilLL
USE

lione
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DESCRIPTION OF Sub-STEP B.2.2
INPUT ACTION ouTPUT
.ature of criterion Schedule the order in Plans for sequence in
behavior which levels of which broad and
information detail specific levels of
—— |Will he obtained —— |information detail will
be obtained

iv v l;_ vi

Joh Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

“MATRIX: Jud?ing -MATRIX: Order
complexity o cf collecting

criterion inf tion at
behavi .. 72, informa
cnavior 7 73 different detail

-MATRIX: When

is criterion levels . . . 75-71
betavior

contingent . . . 74

Required Materals

COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
ldentifTEétion of A.5.2
comolexntx of (2)

performance"
{dentification of
difficulty of
summarizing
“knowledge domain''
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Sub~-STEP

6.2.2

JOB DIAGRAM

B

INPLIT

¥

Nature of criterion
behavior

ACTION

ouTPUT

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

n

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

iv v vi
E——
-Complex performance Plan to organize Plans for order of
-Knowledge domain information collection information collection
difficult to summarize by starting at broad
levels of detail--
working down to more
specific levels
iv.a v.a vi.a
=Non-complex performance Plan to organize Plans for order of
“Knowledge domain not information collection information collection
difficult to summarize by starting at
relatively specific
levels of detail
iv.b v.b vi.b
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JOB PROCEDURES

page
Determining whether a performance 72
is ""complex' or ''simple"
Deternininc whether a performance 72
is difficu't or casy to summarize
Determining whether a performance 73
is '"contingent'' or ''non-contingent''
Determining the order of
information coll!ection about 74-77
contingent and non-contingent
V'per formance''
Determining the order of
information collection about 78-79

‘"nowledqge domains"
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O

ERIC

Aruitoxt provided by Eic:

B.2.2

IDENTIFICATION

CRITERIA FOR

IDENTIFYING WHETHER PERFORMANCE
IS LIKELY TO BE COMPLEX

OR SiMPLE

MATRIX
47!%rfbnm1ncc consists of: Ferformance ccnetists of:
-Len chatra -Skort chatne
CRITERIA =Diffioult Jdiceriminations op -Arlatively eecsy dircriminations

generalizations
~Diffieult associations

or gemeralizations
-Felatively casy aseoctations

JUDGMENT OF Relatively Relatively
COMPLEX SIMPLE
COMPLEXITY
Performance Performance
-Developing a science curriculum -Doing addition or subtraction
-Deveioping a computer program -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
CRITERIA FOR IDENTIFYING WHETHER KNOWLEDGE DOMAIN
B.2.2 1S LIKELY TO BE DIFFICULT OR EASY TO SUMMARIZE
IDENTIFICATION
MATRIX -
-
-Invrlves a relatively larce -Involves a relatively emall
bedy of knowledae bodu of knowiedsze
AND AND
CRITERLA -Varicus parts in the bodu of ~Various parts in the bodu of
mowledae are intearated or inter-] knowledge are rot integrated or
related (i.e., terminal ieiiavior related ({.e., terminal behavior
tnvolvres one part dependent on doec not involve ome part
termival belavior in another) derendent on termival behav<or
in another)
_—ﬁ
JUDGMENT ¥nowlcdge domain Knowledge domain

OF DIFFICULTY

EXAMPLLES

S

e e e o =

is relatively DIFFICULY
to summarize

Is relatively EASY
to summarize

-Physics
-Chemistry
-Psycholegy
-Mathematics

-Art appreciation
-Philosophy
-Econumics
-History

~Any small subdivision of the
arcas in the left-hand column
~Rules for removing common types
of household stains

~Names of children in a teacher's
home room

~Description of properties of a
single drug
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CRITERIA FOR JOENTIFYING CONTINGE

KT AND NON-CONTINGENT BEWAVIOR
P, OR SUB-STEP LEVELS)

b.2.2 (AT EITHER TME TASK, STE
IDENTIFICATION
MATRIX
The CUTPUT of a behavior becomee
the INPUT of the next behavior in
a sequemce of rehaviors
t.e., the OUTPUT of ome task
tecomer the INPUT for the
rext task, or
CRITERIA ¥.e., the OUTPUT of ore atep

recomes the INPUT for the
next eter, or
the OUTPUT of ome sub-ster
tecores the INPUT for the
next sub-step

it.e.,

TYPE OF

CONTINGENT BEMAVIORS

fl'or another sub-ct:z

The OUTPUT of a hehavior does NCT
Lecore the INDPUT of the next
Lehavior in a ceauence cof }ehaviore

It {8 a self-contained, serarate
tehavior

t.e., the CUTPUT of a task maris
the erd o tl«e Imwr, it
doee ro not become the input
for another taek

the OUTPUT of a ster marks
the end of the hehavior; it
does no: not become the INPUT
for another etep

the OUTPUT of a sub-step
marke the end of the behaviar
it does not become the input

i-e.,

t.e.,

NON-CONTINGENT BENAVIORS

tesls to population
-Collects data on twoul
-Anafyzes data

The perfnmance of each of these
stepe 18 contwaent on the output

o, a Erecem, ater

BEHAVIOR o L
T CONTINGENT TASKS WOM-CONTINGENT TASKS
le.g., fAom the instructiona) le.q., from performance of hospital
development process: attendants for mentally
-IDENTIFY OBJECTIVES retarded patients:
-FORMULATE INSTRUCTTONAL ~CHECKING AND OBSERVING
"TASK STRATEGIES ~TRAINING THE PATIENT FOR
EXAMPLE -PEVELOP INSTRUCTIONAL SELF-CARE
MATERIALS -CONTROLLING RELUCTANT OR
-TPY OUT INSTRUCTIONAL UNDESTRABLE BEHAVIOR
MATERIALS -RECOGNIZING AND RESPONDING
-REVISE MATERIALS 70 EMOTIONAL NEEDS
™ ~FREVENTING INJURY TO PATIINT
The perfcrmance of eaci. of these Ete.
taske 18 contingent on the ocutput | The performance of each of these
of a preceding tasl taske is not comtingent on the
output of a preceding 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
TEPS: -Reproduces aufficient SYEPS: -Consides patient's
copies of matendals fon feelings
'step Oyoul population -Conaidens patient's
EXAMPLE -Adninistens materials and mMeferences wheneven

possible
-Maintains a calbm, pouuvd
and supportive auwmdz
-Shows ampartialit
consistency 4in uut
care

The performance cf each of these
atepe 18 mot comtingent on the
output of a preceding step
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Aruitoxt provided by Eic:

DETERMININT THE ORDER OF INFORMATION COLLECTION
B.2.2 ABOUT "'PERFORMANCE'' THAT 1S CONTINGENT
SR
DECISION
MATRIX
""Performance’’ under study ""Performance’’ under study
CONDI T 1 ONS is CONTINGENT is CONTINGLNT
and and
is relatively COMPLEX is NOT COMPLEX
e g—
PLAN AS FOLLOWS: PLAN AS FOLLOWS:

(1) First, have all the maicr taske| (1) First, have all the sub-stepe
tdentified in the oragr of identified etarting with the
their comtirgency (T.e., “n the first an rroceedina
prorer sequence). secuentially

UCF FORM A, 5(1) USE FORM A.5(2)

(2) Second, ome task ut a time, (2) Seecwd, starting with the
have all the steps withinm g firet aub-ster, rerform a
task Tdemtified task malueis ’
Complete for all taske USF FORM A.5(4)

USE FORM A.5(2) Also, rerform a learming
. . . , lusis (i° the informant can
ACTION (3) Third, starting vith the first @aiysis (17 g
T0 TAKE etep in the firat taask, have rrovide the informatiom)
all the sub-stere idemtified (3) Thind, repeat this procese for
Repeat for all other stere i= 5:‘:21.:??;%11;:“::?:
the first task; and them, ac malvzed ¢
on to the second task and S
continue the e8ame rrocess
Complete for all steps ir all
tasks
USE FORM A.5(3)

(4d) Fourth, starting iith the
firat sub-gter tn the frret
step of the first task,
perform a task analueie

USE FOPM A, 5(4)
Also, rerformm a learming
analineis (if informani cun
rrovide the informaticn)
Repeat :‘he procese in (4) for
the eecond gub-step
Fereat for the sub-step after
it and 80 om until all sub-steps
in the firat ater have Feen
comleted
Fepeat for the mext gtep and
all the other eters until the
irst tasgr has leen completed.
lepeat the procese for the
vext tack; and when that is
comt loted, the mext
Comr iete for all tasks
SCE DIAGRAM ON OPPOSITE PAGE

_ L

"
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ILLUSTAATION OF RECOMMENDED ORDER OF

IWFORMAT ION COLLECTION

8.2.2 WHMEN PERFORMANCE 15 CONTINGENT AND RELATIVELY COMPLEX
DIAGRAN
. TASK ANALYSIS
TASKS STEPS Sub:STEPS LEARNING ANALYSIS
o o o ©

el FORM A, 81!

lge FOR™ A F(D)

(#e FORM 4, 5(3)

l'me FORM A, S(4)

to {lentify - to tlentifu: to tdentdfl: te perform:
@ ® ®
For TASK A
- STFP
for TAZK A: for TACK A - .
a1 TASKS s sub-ETFP 1.1
all stens U task analysis
A-e- | - = 3!l sub-steps " v
1.l - - learning aneiysis
-~
Q./) 1) X

“ow TACK 5
all steps

1 - &

Sor TACK A

STFP 2

all sub-steps
2.} - =

i

SFor TATK £
STER 1
eub-TEP 1,2
task amalysis
.
learning analysis

@

@

(9

_’A"P‘ TATK A
or TRIK O Sop TATK A ol
- lagt °TFT sub-TFP =
all steps i
\ all sub-stens task analysis
- - *
(earning analytis
L J
. <z SZ
L J
Y [}
: @, 9
. for TATK A
. for TACK R rTFP P
L] ETFP 1 rub-"TFP 2.1
L J
. al) sub-steps task analysis
. 1Y -- *
: learning analysis
*
L J ° ®
L J ® ®

e et TATE:
all steps
| - @

®

for Tast TACK

Tast oTFT

all sub-steps

©

fer lamt TASK
(et TTFD
last eub-"TFF
tlex analysis
.
learning analysis

/%




DETERMINING THE ORDER OF

INFORMAT I1ON COLLECTION

6.2.2 ABOUT "'PERFORMANCE'' THAT 1S NON-CONTINGENT
DECISION
MATRIX
‘'Performance'’ under study '"Performance’’ under study
is NON-CONTINGENY is NON-CONTINGENT
CONDITIONS and and )
is relatively COMPLEX Is NOT COMPLEX
*0‘
PLAN AS FCLLOWS: PLAN AS FOLLOWS:
(1) Fivst, have all the maior tasks|(1) Firet, have all the
identified. self-contained and
s o \ non-contingent sub-sters
USE FORM A.5(1) idemtified,
(2) Have all the stepe in the - .
firat task identified. USE FOPM A.5(3)
(2) Do a task analyeis and a
UOF FORM A. 5(2 . .
LGF FORK 4. 5(2) learming analustis (Vhenover
ALI{ON Have cll the sub-aters in iiw joseille} for eacl
TO TAKE Sipst ater (c?_—tg?%:st task ) self-contained sub-step.
Wi
reentiiied. VST FUmM AL5(4)
N Iy C
USE FORM A, &(3) (3) Completr for each
Repeat for the second step, and self-contained sul-ster before
then the third, and so on until moving on to aocher (Order in
all sul-sui-sters for all steps which the different sul-stere
n the first tasx have heen are treated i8 not relevant).
identified.
(3) Perform a task analueis and a
learming analustic fur each
sui-astep tn the first ster (of
the first tusk).
Fereat jor all sul-sters in the
Jirst ster. Fepeat for qll the
nexrt sters until all sters have
Leem completed for the “irst
taak.
19) Jereat (2) I {(2) “or all the
Sther roake, one task aqt g tieme.
.
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tLLUSTRATION OF RECOMMENDED ORDER OF INFORMATION COLLECTION

B.2.2 WHEN PERFORMANCE 1S NON-CONT INGENT AND RELAT'VELY COMPLEX
DIAGPAM
TASKS STEPS TASK ANALYSIS TASK ANALYSIS

Sub-STEPS

O

LEARNING ANALYSIS
]

LEARNING ANALYSIS

all sub-steps

task analysis
*

learning anzlysis

Use FORM A.5(2) ! TR
Use FORM A.5(1) v Use FORM A.5(4) Use FORMS
. K A.5(3)
to identify: . to perform: A5(2) and AL 5(3)
to tdentifu:
for TASK A
for TASK A: STEP 1
11 TASKS ¢
° a1l steps sub-STEP 1.1 Repeat 2 and 3
A-e .
| - = task analysis for TASK B
*
learning analysis
‘t::;’ ‘S;:;? ‘:::7'
for TASK A
fOP TASK A Jo STEP 1
STEP 1 sub-STEP 1.2 Pepeat @amd @
all sub-steps task analysis for TASK C
1.l - = +
learning analysis
[ ]
[ ]
[ ]
O, G :
[ ]
for TASK A :
for TASK A STEP 1 .
STEP 2 sub-STEP = .
all sub-steps task analysis .
*
- . L4
2.1 learning analysis .
[ ]
° [ ]
° v o
° [ ]
[ ] [ ]
o @ o
[ ] [ ]
° for TASK A .
. STEP 2 .
» . sub-STEP 2.1 e
[ ] [ ]
° task analysis .
. + .
. lzarning analysis o
[ ] [ ]
° ° °
. o
I
e ©
for TASK A
for TASK A laet STEP Repeat (2)and
last STEP last eub-STEP peat @and

for last TASK

w»
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DETERMINING THE ORDER OF {NFORMATION COLLECTION ABOUT

B.2.2 ""KNOWLEDGE DOMAINS'' BASED ON THE OIFFICULTY N SUMMARIZING THEM
DECISION
MATRIX
''"Kknow ledge domain'' under study "Knowledge domain'' under study
CONDITIONS is relatively DIFFICULT is NOT DIFFICULT
to summarize to summarize
PLAN AS FOLLOWS: PLAN AS POLLOWS:
(1) Firet, have all the major areas} (1) First, have all the sub-topics
identified in the order in tdentified.
which they are currently taught| USE FORM A.5(9)
USE FORM A.5(6) (2) Second, etartiag with the
(2) Second, complete all of the first eub-topic, identify the
follawing for the firet major ‘vpes of ocompetenciea.
area (before going on to the R
second) : USE FORM A.5(10)
ACTION (a) Have all the major topice (3) Repeat (2) for all swb-topice.
TO TAKE identified. (4) Perform a 8kill analweie and a

USE FORM A.5(8)

(b) Starting with the first
major topic, have all the
sub~topice and sub-sub-
topiee identified.

USE FORM A.5(9)

(c) Repeat (b) for all other
major toptcs.

(3) (d) Starting with the firet
sub-topic within the first
major topic (or sub-sub-
toptie, if obtained),
identify the types of
competencie8 required.

USE FORM A.5(10)

(e) Repeat (d) for all other
sub-topice within the first
major toptc.

(f) Repeat (d) and (e) for the
next major toric; then the
next major topic, and 80 onl

(4) Analyze ekill elemente for each
eompetency identified, for
every sub-topte proceeding from
the first sub-topic within the
firat mgjor topic tc the last
sub-topic within the last mojor
topie.

Also, perform a learning
analusis at the same :ime
(when posgible).

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

SEE DIAGRAM ON OPPOSITE PAGE

learning analysie together
(whenever poseible) for all
terminal behaviows.

USE FORM &,5(11)

*
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B.2.2

ILLUSTRATION OF RECOMMENDED ORUER FOR COLLECTING INFORMAT 101
ABOUT DIFFICULT-TO~SUMMARIZE kNOWLEDGE DOMAILN

DIAGRAM

MAJOR AREAS

MAJOR TOPICS
SUB-TOPICS

COMPETENCIES

©

- O

—~ 0

TASK ANALYSIS
LEARNING ANALYSIS

©

Uee FCRM A.5(8)

to tdentifu:

Uge FOEMS
A.5(8) end ALSLS)

to tdemtify:

Use FORM A.5(10)

to identifu:

Use FORM A, 5(11)

to identd fu:

all MAJOR AREAS
A- =

D)

for MaJ0R AREA A:

all major topics

G2

for MAJOR ARFA A
MAICE TGPIC 3
Sul-TcPIC 1.1

all required

©

for MAJOR AREA A
MAJOR TOPIC 1
Sub=TOPIC 1.1
COMPETFNCY 1

Y - competencies task a:alysus
1l - e learning analysis

for HAJOR ARFA A
MAJOR TCPIC 1:

all sub-topics
1ol ==

for MAJOR ARFA A
MAJOR TOPIC 1
Sul-ToPIC 1.2

all required
competencies

©@

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

task analysis
+
learning analysis

>

D)

for MAJOR ARFA A
MAJOF TOPIC 2:

all sub-topics

©

Jor MAJOR AREA A
MAJOR TOrIC 1
Sub-TOPIC =

all requir-d

©

for MAJOR AREA A
MAJOR TOPIC 1
Sub=-TOPIC 1.1
COMFETENCY =

task analysis

2.) = = competencies .
t - - learning analysis
[ J
. < —_—
o — ‘
. @ ©
. for MAJOR AREA A for BAJOR AREA A
. MAJOR TOPIC 2 MAJOR TOPIC 1
: Sub-TOPIC 2.1 Sub-TOPIC 1.2
COMPETENCY 1
e al! required
: competencles task analysis
+
: I -= learning analysis
[ J [ J [ J
[ J [ J [

®

for MAJOR AREA A
last TOPIC
all sub-TOPICS

Il - =

@

for MAJOR AREA A
last MAJOR TOPIC
last sub-TOPIC

all required
competencies

©

for MAJOR AREA A
last TOPIC

last sub-TOPIC

Tast COMPETENCY

task analysis
+
tearning analysis

*Repeat all procedures in 2-4 for MAJOR ARLA B; then for (, and Bo on until
all najor arcas kave keen covered.

79




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Plans to eliminate the collection of information
about _riterion behaviors which are repetitive - as
a means of reducing the amount of information pro=-
ceasing and recording,

WHAT YOU WILL
WORK FROM

(1) lIdentification 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

80




DESCRIPTION OF Sub-STEP B.2.3
INPUT ACTION QuTPUT
Nature of Review the criterion Anticipated reduction
criterion behavior ochavior and plan thre in information process-
elimination of ing and recording
B ——i

vii

redundant information

collection when possibld

viii

ix

CRITERIA FOR
IDENTIFYING INPUTS

ACTION TO BE TAKEN

Jobh Aid Contents

STANDARD FOR OUTPUTS

FORMS TO USE

“MATRIX:
Repetitiveness
of criterion

-MATRIX: Which
analyses to
eliminate or
reduce

behaviors . . . B84

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

Al

81




Sub- STEP B.2.3

p——

INPUT

JOB DIAGRAM

hature of

sariterion behavior

vii

—— | redundéant information

ACTION

Review the criterion
behinvior and plan the
clinination of

collection when possiblg

viii

OuUTPUT

Anticipated reduction
in inTormation process-

ing and recording

O

ERIC

ix
_— e

Pepetitive Plan the elimination Reduction in paper work

criterion behaviors of some analyses
——-

. vii.a viii.a ix.a
Hon-repetitive Plan to perform Eull paper work
criterion behaviors all analyses

e —_—
\‘“'-EJ viti.b

Aruitoxt provided by Eic:

82




JOB PROCEDURES

page
i
What are ‘‘repetitive' criterion | 84
behaviors :
When should analyses of 85
criterion behavior be repeated '
When can analyses be shortened | 86

83




CRITERIA FOR IDENTIFYING TYPES OF CRITERION BEHAV{OR

8.2.3 WHICit ARE REPEATED THROUGHOUT A CURRICULUM OR TRAINING PROGRAM
IDENTIFICATION
MATRIX
Criscrion Feiricrs invelve Critcrion bekaviors tnvolve
. one r rore of the Jolicwing: onc or more <] the jollowing:
CRITERIA -Simple repctition of skill -Conzideral:le variation in skill
elements " eloments
-Identiecl rode of tnrut, action, |-Constderable variation in mode
or cutrut thrcurrout of inrut, action, or outpout
o SR e
DEGREE OF heavily he-:-S-:T-'Y
ETITION rir
REPETI REPTTITIVE REPETITIVE

EXAMPLES
""SKill Elements'

learning to associate foreign
language cquivalents of
English werds (hundreds or
thousands of words)

C.g- Py

criterion behavior consists
largely of defining concepts

P.g.,

learning to implement the
grammar rules of a foreign
language

e.qg.,

criterion behavior consists
of defining concepts, giving
2xamples of concepts,
comparing concepts to
related zoncepts, etc.

2. g.,

EXAMPLES
Hode of
Input, Action,
or Output'

subject matter is solely or
largely verbal {(input,.
action, and output)

e.g.,

-economics
~history
-philosophy
-saciology

e.g., performance is almost
completely perceptual-motor
~sports
-driving

-operating equipment

subject matter involves
mixed modes =~ visual, verbal,
and/or auditory

“music
-botany
~chemistry
-engineering
performance involves multiple
modes

-troubleshooting equipment
(visual, verbal)
(perccptual, motor), etc.

84




B.2.3 DETERMINING WHETHER 1T 1S NECESSARY TO REPEAT ANALYSES
DECISION
MATRIX
=One analysis provides | -One short analysis ~One short analysis
all essential infc-ma-| provides key but does NOT provide al!
tion incomplete informationr essentlal information
COMDITIONS =Virtually no new -Whils new infcrmation | -New information is
information is forth- | could he ysed ond is forthcoming and
coming by repeated desirable, it is not necessary from
analyses essential and may be separate analysis of
eliminated for different elements of
Zconomic reasons criterion behavior
ACT 10N UNNECESSARY DESIRABLE NECESSARY
TO TAKE TO RFPEAT BUT ULECONOMICAL T0 REPEAT
ANALYSES TO REPFAT ANALYSES ANALYSES
R
-Mode of input, action,|-Skill elements are -Ski!l elements vary
and/or output are identical throughout throughout
identical throughout e.9., Learning foneign|-Mode of input, action,
e.g., 4n philosophy Language or output varies
inputs and vocabutary throughout
“C‘u"""t Having di d th hight
EXAMPLES P . aving diagramme e | e.g., highly complex
behrvion 4ib association problem pexfommance, '
, once, it is unnecessary duch as managing
solely verbat to repeat it. classroom
e.qa., 2£c:: zlizat While a learning behavion
”;aodzction" analysis for each word
xather than might be useful, it is
" xecognition* uneconomical to do so.

will be nequined

Therefore, it is
necessary to perform
a mode analysis only
once.
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iter 8.2

8.2.1

B.2.2

B.2.3

IDENTIFED

COMPLETION CHECKLIST

PERFORMED

PRODUCED

FORMy CAMPLETED

-Suitability of
informant to
provide information
regarding learning
and audience
analyslis

-Scheauled the use
of one or more
ty.es of informants

-Scheduled the order
of information
collection

~Repetitive
criterion behaviors

-P'anned elimination
of redundant
information collec-
tion or recording

/5y




TEP
s 3.3

8.3 Collect "task description" information about criterion behavior.#

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

Collect description of criterion behavior at the highest level of
8.3.1 gererality: "performance” TASKS,

Coll=ct description of criterion behavior at an intermediate level
B.3.2 of generality: "performance" STEPS.

Collect description of criterion behavior at the lovest level of
8.3.3 generality: “performance” Sub-STLPS (or Sub-Sub-STEPS).

L— —_

#Not a sequence

Collect information organizing "knowiedge domain" irto unit:; at

B.3.4* varying levels of generality.

Collect descrintione of t. ™mirai behsrviors indicating mastery in

8.3.5*| a "knowleoge domain."
Q .
ERIC *For KNOWLEDGE DOMAINS only

3 |




STEP 8.3

OVERVIEW

INPUT

Expert informant

and
criterion behavior to
be des:ribed

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

B.3.4

kxpert informant

and
particular criterion
behavior to be
Jescribed

List of TAGKS involved
in "performance”

iv

List of STEPS involved
in each TAZK

vii

Knowledge domain to Le
sub-adivided into
constituent units and
units described

8.3.

IdentiTication of
specific Sub-TOPICC
{or Sub=-Sub-TOPICE):
facts, concerpts,
princirles, etc.

xiid

Ask guestions 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)

Ask informant for
descrirtion of Sub-0TFM
within each STEP (for
all steps and all tasks)

viii

pr—

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

xi

sk informant to
describe criterion
Pehavior involving the
Sub=TCPIC for Sub-Sub-
TOPIC), # ui th=n record
or classi’v it foF
required level of

competency
v - xiv

%

Listing of
TASKS
providing an overview

of the total performa
on Form A.S(1)
iii

Listirs of al) TTFPC
in each TASK or
FORM A.5(2):

rroviding an overview
of each TASK
vi

listires of all Sub-STFH
within each STFP on
Form A.5(3) vroviding a

detailed and svrecific

descrintion of

prccedures to follow
ix

Listing of all:

MAJOR AREAL
MAJOP TOPICE
Cub=TOPICS

(Sub=-Cub=TOPICS)
on FORMS i,.5(8) and (?l
X

NDescription and cross-
referencing of criteri
behavicr

on FCGRM A.5(19)
at competcncy level
1, 11, 1II, cr IV

Xv




8.3.1

e.3.2

803.3

a. 3.4*

8.3.5¢+

Q
FRIC *For xiox

STEP B.3

CRITENMA FOy
IDENTIFYING INPUTS

PAGE

ACTION TO BE TAKEN

INDEX

STANDARD FOR OUTPUTS

FORMS TO USE

'"?Tﬁlxz 'Siz? =MATRIX: Rules -MATRIX: Adequacy | FORM A.5(1)
of functiona inti
units . .. 9% ﬁﬁic??ﬁﬁii °f ::t?::crlpt've 100 | SUMMARY CF
-MATRIX: Number units ’ 98 et PROCEDURES . . 101
of possible broad | .00y " 1, i f
functional units ] IX:  tdentify-
in a total ing TASKS . . . 99
performance . 97
-MATRIX: Levels -MATRIX: DNividing |-MATRIX: How to FGRM A.5(2;
of generality tasks into describe
in describing steps .« o 106 gﬁrf::mance at ggggégERgg 105
e stc
performance . 106 leveT— . 107
“MATRIX: Filling
out
FORM A.5(2; . 108
-MATRIX: How to TAIE:  Complete- FORM A.5(3)
ness of 1as
meet task revecotion . 117 | SUMMARY OF
description “AATRIK: PROCEDURES Lot
goals . L6 Aonronriate R
e 118
Pegformance
L L requirements , . 1 lg
-MATRIX: Unit “MATRIX: How to =“MATRIX: Adequacy |FORM A.5(8)
sizes in sub-divide total of sub-division
sub-dividing knowledge domains of knowledge FORM A.5(9)
knowledge into units . . .128 domain 126. 129 | SUMMARY OF
domains . . lZi PROCEDURES , . 130
T TR | ot g [FORN A-5(10)
S 136 el Y 2| Gejectiviey of SUMMARY OF
e lass : -MATRIX: Kow to descriptions 14k ' PROCEDURES . . 148
cxompley . . . 137 meet “‘description' “MATRIX:
SMATRIX . Recall goals . . . . . “43 Completeners of
. g-m-'u “PATR{X: wWhen *D descriptions - “‘6
_m:::‘-;“':m |38 vie & samole of -#ATRIX: Criterion
ond recali/ ’ exanpies vi. ‘_’..‘_ ' b behov ior
transfer . . . |39 L examples , . . . 33 requl rements . . . 0“07

IToxt Provided by ERI

'LEDGE DOMATN only
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PREVIEW OF THE NEXT SubSTEP

; A listing of all the major TASKS reaching up the total

YOU# PRODUCT eriterion behavior Gecorded on FORM A, 5(11l),
WHAT YOU WILL (1) Informant exjertise,
WORK FROM

' (1) Ask guestions of informant (and record results)
WHAT YOU Will designed to get descriptions of broad chunks of
DO the criterion hehavior,

FORMS YO!: WILL FORM A.5(1) for recording of the list of the broad
‘ tasks as involved in the total perfnrmance,

USE

92



DESCRIPTION OF Sub-STEP

B.3.1

INPUT

Expert informant
and
particular criterion

ACTION

Ask questions designed
to get description of
criterion behavior at

QUTPUT

Listing of
TASKS
providing an overview

behavior to be ——— |highest level of — of the total performancg
described generality on Form A.5(1)
i ii iii
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR QUTPUTS FORMS TO USE
-MATRIX: Size =MATRIX: Rules ~MATRIX: Adequacy | FORM A.5(1)
°f,i“"Ct'°”al 96 for number of of descriptive
nies.tnoc s 0 P functional titles . . . . .100[ SUMMARY OF
-M?TRIX:.bTumger g units . « . . . 98 PROCEDURES . . . 101
of nossible broa - . et
functional units MATRIX: ldentify
in a tota] .ng TASKS « o 99
performance . . 97
itequired Materials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
Schedule for
irformation B.2 A.5(1): SUMMARY OF TASKS

collection
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Sub-STEP B.3.1

JOB DIAGRAM

INPUT

Expert informant
and

be desciribed

criterion behavior to

ACTION

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

QuUTPUT
Listing of
TASKS
providing an overview
of the total performanc
on FORM A.5(1)
ii4

i ii
BROAD Identify a.d label as Total performance
functional units TASKS divided into
TASKS
i.a ii.a Pii.
NARROW Identify and label as Tasks divided into
functional units STEPS or Sub~STEPS STEPS and Sub=-STEPS
i.b ii.b iii.

94




JOB PERFORMANCE

page
How to identify the size of 96
func:ional units of performance
How many functional units 97
are there likely to be
How to divide ''performance'' up 98
into functional units
How big a functional unit
should be labeled a ''task'' 33, 100
SUMMARY OF PROCEDURES 101
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B.3.1 CRITERIA FOR IDENTIFYING THE SIZE OF FUNCTIONAL UNITS OF “PERFORMANCE"
IDENTIFICATION
MATRIX
Funetic :al units which have. Functional units which have:
-An identifiable beginming and end |-An identifiable beginning and end
CRITERIA -An identifiable goal or end rcsult|-An identifiable goal or end result
AND BUT
-Involve manu steps and sub-steps |-Do not involve many steps and
(i.e., arc complex) sub-steps (i.e., are not complex)
SIZE OF BROAD* NARROW
FUNCT IONAL ¢ ronal uni funce ] .
UNITS unchona units unc:ional units

*The same pcrformance ean be divided into different fumctional units varying
in breadth.

EXAMPLES
of Performance
Differing in
the Number
of Constituent
Steps or
Sub-Steps

-Developing tests vS.
-Developing a curriculum Vs,
-Conducting an experiment VS,

-Developing a test item
-Developing one lesson plan

-Selecting a sample
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CRITERIA FOR IDENTIFYING THE NUMBER OF BROAD FUNCTIONAL UNITS

B.3.1 INTO WHICH THE SAME TOTAL PERFORMANCE MAY BE DIVIDED
IDENTIFICATION
MATARIX
Wher the finctional wnits When the functional units
CRITERIA are LeSS INCLUSIVE are MORE INCLUSIVE
NUMBER OF A LARGEPR number A SMALLER number
BROAD of broad functional units of broad functional units

FUNCTIONAL UNITS

will result

will result

EXAMPLES

(Both examples
are acceptable
divisions of
the same
total performance
into functional
units)

THE DEVELOPMENT PROCESS
PLAN TINFORMATION COLLECTION
COLLECT INFORMATION
ANALYZE TNFORMATION

CREATE AND SEQUENCE LESSON
UNITS

STATE OBJECTIVES
ASSESS SIMULATION NEEDS
DEVELOP TLSTS

FORMULATE INSTRUCTTONAL
STRATLGIES

DEVELOP INSTRUCTIONAL MATERIALS

EVALUATE AND REVISE
INSTRUCTIONAL MATERTALS

THE DEVELOPMENT PROCESS3
COLLECT AND ANALYZE INFORMATION

STATL OBJECTIVES ANV DEVELOP
TESTS

FORMULATE STRATEGIES AND
DEVELOP INSTRUCTIONAL MATERIALS

EVALUATE AND REVISE
INSTRUCTIONAL MATERIALS
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RULES GF THUMB IN DIVIDING A TOTAL PERFORMANCE

B.3.1 INTO BRDAD FUNCTIONAL UNITS
DECISION
MATRIX
CONVENIENCE Having an
G0ALS in performing and OVERVIEW SEQUEKCING
keeping records of of thc total contingent units
subsequent analysis performance
Create kroad functionallCreate a suffictent Create broad
ACTION units whicn have a rumber of broad functional units which
TO TAKE roughly equal r..:Ler o)) functional units so clearly .uggest a
Sub-untts (t.e., stepc |that the analyst is proper sequence
or suh-stepy) less likely to lose
gight of where ke is
when doing more
detailed analuyses
LIKELY

MAX1MUM NUMBER
FOR COMPLEX
PERFORMANCES

10-15
broad functional units

10-15
broad functional units

10-15
broad functional units




DETERMINING THE SIZE OF FUNCTIONAL UNITS

B.3.1 TO TREAT AS AND LABEL AS: TASKS
— 1
DECISION
MATRIX
Functional units are Functional units are
CONDITIONS BROAD NARKOW
and relatively few in number and relatively many in number

e

ACTION Identify and label Identify and label
TO TAKE broad functiomal units as: narrover funectional wunits as:
TASKS STEPS or Sub-STEPS
FORM A.5(i): SUMMARY OF TASKS FORM A.5(2): SUMMARY OF STEPS
FORMS and FORM A.5(3): SUMMARY OF Sub-STEPS
TO USE QUESTIONS associated with it and

QUESTIONS associated with them

SEE Section A.S5.2(a) Section A.5.2(a)




CRINERIA FOR DETERMINING THE ACCEPTABILITY

B.3.1 OF DESCRIPTIVE TITLES OF *‘VASKS
STANDARDS
MATRIX
To permit easy identification of To permit subsequent ordering of
segments of performance and the TASKS to fulfill the requirements
GOALS organization of record-keeping for {of an Instructional strategy
all information concerning related
sub-segments (i.e., steps and
sub-steps)
R A J
TASK titlee TASK titles
CRITERIA provide an licit suggest a SEQUENCE
OVERVIEW of "performance" where a sequence o, tasks exists
"PERFORMING RESEARCH" 'PERFORMING AS AN
(X}
A. FORMULATING PROBLEMS AND ORTHOPEDIC SURGEON
HYPOTHESES A. GATHCRS CLINICAL INFORMATION
8. PLANNING AND DESIGNING B. USES SPECIAL DIAGNOST!IC
EXAMPLES THE INVESTIGATION INFORMAT ION

C. CONDUCTING THE INVESTIGATION

D. INTERPRETING THE RESEARCH
RESULTS

E. PREPARING REPORTS

C. DEVELOPS A DIAGNOSIS

D. DECIDES ON APPROPRIATE CARE
E. (MPLEMENTS TREATMENT

F. PROVIDES CONTINUING CARE
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ILLUSTRATION SUMMARIZING PROCEDURES
B.3.1 IN COLLECTING DESCRIPTIONS OF ''TASKS''#

DIAGRAM

1 2 3 4

—
Secure FORM A.5(1), Ask informant to Record TASKS Use cross-
SUMMARY OF TASKS, describe TASKS; on FORMS referencing

. | provide cxample | __ o L pisystem to
and list of . if necessary label TASKS
questions for this A-w
form

REDUCED ILLUSTRATION OF
FORM A.5(1)

OUESTIONS FOR FORM A & Vi

RECOMMENDED QUESYION FORMATS

Sorm A 80

ORIENTING STATEMLWY
75 see it m con oot nied 203

‘let's see 1f wr con get & EiQ m

P Ciure OF an overview of whdt 1t

is you do."

QuESTiON
“What are the major tesks or
functions @ volved when vou 8

activyty

ALTERANATES -

“wWhet ere the ma cr tetss or
functions involved in performing

9
. !

ISR P
a L B
—

"Whet are the ma or tasks or
funcrions involved in
” el..

— e

ectivt iy
—

‘‘What ere the major lesks or
functions involved in performing ]
o o ” ~ :

Jab titie

PROVIDE AN EXAMPLE WHEN NECESSARY

STATERENT

[Zm= =] )

o1 rosetl le, rrovide an exarric from
the rerfomance arva unicp &tmdy.

*For relatively nov~-cormplex performances, begin description at the STFP
(B.3) or Sub-STEF levels (B.3.3).
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PREVIEW OF THE NEXT SubSTEP

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

(1) A list of all the major TASKS involved in the

WHAT YOU WilLlL
total criterica behavior,

WORK FROM
. WHAT YOU WiILL (1) Ask informant for.a description of all the STEPS
DO which make up each TASK,

FORMS YOU will FORM A,5(2) for recording all the STEPS within
USE each TASK.
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B.3.2

L DESCRIPTION OF S«44-STEP

INPUT

List of TASKS involved
in "performanre”

iv

ACTION

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

ouUTPUT

Listing of all STEPS
in each TASK on
FORM A.S5(2):

providing an overview
of each TASK

vi

Job Aid Contents

CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
“MATRIX: Levels -MATRIX: Dividing |-MATRIX: How to FORM A.5(2)

of generality tasks into describe .

in describing steps . . 106| performance at SUMMARY OF
performance 106 the ste PROCEDURES . 109

leve . . . 107
-MATRIX: Filling

out
] FORM A.5(2) . . 1083

Required Materials

COMPLETED MATERIALS

COMPLETED FORMS

BLANK FORMS

TASKS

STEP STEP
Planned order of Form A.5(2): Summary of
information A.3.1| Form A.5(1) B.3.1]STEPS (and associated
collection guestions)
ldentification of B.2.2
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B.3.2

Sub-STEP

JOB DIAGRAM

INPUT

[List of TASKS involved
in "performance"

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):

—— . es .
providing an overview
of each TASK

iv v vi
Total performance Divide total Description of
to be sub-divided performance into TASKS
functional units at
broadest level of e
generality
L —
iv.a v.a vi.a
TASKS within total Divide total Description of
performance to ke performance into STEPS
sub-divided functional units at an within TASKS
intermediate level of
» |generality
iv.b v.b yig%
STEPS within tasks Divide total Description of
to be sub-divided performance into Sub-STEPS
fanctional units at the within STEPS
lowest level of
» [generality
iv.c v.c vi.g
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JOB PERFORMANCE

page
Describing performance at

differing levels of generality 106, 107
SUMMARY OF PROCEDURES 109
Adequacy of a description of a 108

"STEP'!
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CRITERIA FOR IDENTIFYING FUNCTIONAL UNITS
B.3.2 AT DIFFERING LEVELS OF GENERALITY
IDENTIFICATION
MATRIX
-Involves many -Involves an -Involves the leact
CRITERIA constituent sub-units | intermediate number of] number of constituent
constituent sub-units | fub-units
LEVELS OF Functional units at Functional units at an| Functional units at th
GENERALITY HIGHEST INTERMEDIATE LOWEST (MOST SPECIFIC)
level of generality level of generality level of generality
LABELS TASK STEP Sub-STEP
+
DETERMINING HOW TO SATISFY THE DIFFERING GOALS SERVED BY
B.3.2 DIVIDING PERFORMANCE INTO TASKS, STEPS, AND Sub-STEPS
DECISION
MATRIX
To provide an overview | To provide an overview { To provide a specific,
of the total of a task within which | detailed description
performance within segments can be casily | of terminal behavior
GOALS - g .
which segments can be |classified or organized
easily classified or
organized
ACTION Divide total performane Divide tasks Deseribe Sub-STEPS
TO TAKE into TASKS into STEPS within STEPS
FORMS
T0 USE FORM A.5(1) FORM A.5(2) FORM A.5(3)
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B.3.2

STANDARDS

MATRIX

DIFFERING CRITER{A 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

The primary purpcse in
describing Sub-STEPS:

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

grouping of constituent](2) performing more

Sub-STEPS

detailed task
analysis

PROPERTIES OF
AN ADEQUATE

-Exact number of tasks
identified is not
crucial

-Exact labeling of
tasks is not crucial

-Adequacy is based on
capacit: of the
identification of
tasks--to organize
further analysis of
performance (and
recording of results)
at more detailed
levels, i.e., describ-
ing STEPS

~Exact number of steps
identified is not
crucial

-Exact description of
inputs, actions, and
outputs is not crucial

-Adequacy is based on
capacity of the
identification of
steps--to organize
further analysis of
performance (and
recording of results)
at more detailed

levels, i.e., describ4

ing Sub-STEPS

-Lomprehensive
identification of all

Sub-STEPS is crucial

-Exact descriptions of
Inputs, actions, and
outputs s important

-Descriptions should
convey a sound,
specific model of how
performance is
actually carried out

DESCRIPTION
]
PROCEDURFS §
SEE

Section 8.3.1

This section

Section B.3.3




TWO REQUIREMENTS IN FILLING OUT

FORM A.5(2):

8.3.2 SUMMARY OF STEPS
STANDARDS
MATRIX
-A description of the step in -A des:ription of input, action,
CRITERIA sentence form and output for ecch step
(optional)
Obtains clinical information énem | Obtains clindcal infornmaticr frcm
patient patient
INPUT ACTION ouTPUT
A.l A.1 fPatient] | Asks Record
fon of past
EXAMPLES N N o] histonu > Ltness |
of past
iL&ness
-

Penfonrms a physical examination of
patient

A.2

L.}

Performs a physical examination of
patient

INPUT ACTION ouTpurt
A.Z lPatient| |Penforms| |Record
nelevant| |of
lad CXaMina- pd exanina -
tions Lion
results
et

lo&



ILLUSTRATION SUMMARIZING PROCEDURES
B.3.2 IN COLLECTING DESCRIPTIONS OF ‘'STEPS"

DIAGRAM

S

! 2 3 b

Secure FORM A.5(2), Ask informant to Record STFPS Use cross:—_
SUILIARY OF STEPS, describe for each or FORMS referencing
TASK: all the system to

and list of . Complete for
: : STEPS involved. b label STEPS:
questions for this > provide example | TASK A before .

form starting for Al - A=
TASK B. (See B.1 - B.»
B.2.2) "ol = Ci

Etc.

A 4

if necessary

REDUCED ILLUSTRATION OF
OUESTIONS FOR FORM A & (D) FOR" A . 5 (2)

RECOMMINTED DUESTION FUENMATS

form A BN
ORIENT ING STATEMENT -m

14
“Now, let's see if we can dectfy '-uu[B UM D'[E]

the major stens within each task.™ =, e T e ——— e e e S

QUESTION A

‘“What are the major steps involved A‘
s 1 —_— —_—
Tars £

QUESTION A}

“For Step |,

- et
Lter

what are the input conditions, the A2 i
sctions taken, and the resulting — —_—
outputs?"

QUESTIONS A.2-A.n

Pereat age trpe oF cucatioras ar

A for cll etere in Tasy A A3

QUESTIONS B-B.n
kepeat aame t.;e of cuckrior ae A, |
then A, 1-A.n, for all stepr i 4
Task B, -

- 3 i
Pepeat the ctove proceduee Sor i efc —

STATEMENT

ERIC 109




PREVIEW OF THE NEXT SubSTEP

A lieting of all the SubSTEPS which make up each

YOUR PRODUCT STEP (recorded on FORM A,5(3)).

WHAT YOU Will (1) A listing of all the STEPS Involved In each TASK,
WORK FROM

WHAT YOU WILL (1) Ask informant for a description of all the SubSTEPS
DO which make up each STEP,

FORMS YOU WiILL FORM A.5(3) for recording all the SubSTEPS that make
USE up each STEP,

e
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DESCRIPTION OF Sub-STEP

B.3.3

INPUT ACTION 7 ouUTPUT
List of STEPS involved L3k informant for Listing of all Sub-STEPS
in each TASK description of Sub~STEPS ithin each STET on
Within each STEP (for orm A.5(3) provi.ing a
all steps and all tasks) » detailed and specific
escription of
rocedures to follow
vii viii ix
Job Aid Contents
CRITERIA FOR
(DENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: How to -MATRIX: Complete- Form A.5(3)
meet task ness of task SUMMARY OF
description description . . 117 | pROCEDURES . . . .120

goals

116 | =MATRIEX:

=MATRIX:

Appropriate
levels of
generality . . . 118

Performance
requirements .

- 119

Required Materials

COMPLETED MATERIALS

COMPLETED FORMS

BLANK FORMS

STEF STEP} ..
Planned order of Form A.5(3): Summary of
information B.2.2 Sub-STEPS (and associated
collection questions)
ldentification of
TASKS B.3.1l Form A.5(1) B.3.1
ldentification of .
STEPS o B.3.2] Form A.5(2) B8.3.2




Sub-STEP B.3.3 JOB DIAGRAM

INPUT ACTION ouTPUT
List of STEPS inveolved Ask informant for Listing of all
in each TASK description ¢* Sub-STEPS within each
Sub-STEPS within each STEP on Form A.S(3)
~—— | STEF (for all steps and| ——=|providing a detailed
all tasks) and specific
descrinption of
vii viii procedures to follow ix
GOALS OF TASK DESCRIPTION Ident” “teation of:
[ g
To obtain information Obtain description All information
necded in that is complete required in statements
statements of of ob;ecsives: full
. . description of Inputs,
objectives actions, outputs
—_— — d P
vii.a viti.a ix.a
To obtain information Obtaln description Description of inputs,
needed as a basis for that is at appropriate actions, outputs that
subsequent level of generality can readily lead to

description of
alternatives required
by task analysis

task analysis

vii.b vii[ﬂb lx.br

To obtain information Obtain description -Performance direction

needed as a basis for that identifies \
. -Recall requirements
subsequent performance rcauirements

. =Transfer requirements
formulation of q

instructional —_— —_—
strategies

vil.c viii.c iX.C

T2 I




JOB PERFORMANCE

page
Goals to mect in describing
performance at lowest level 116
of generality
Standards to meet in describing _
a Sub-STEP 17-11s
120

SUMMARY OF PROCEDURES

113




NOTE :

Sectiun B.3.3 (this section) 18 corcerned with
task descriptions obtained at the lovest level

of generaltty.

If the criterion behavior has been described
doum to the Sub-STEP level, this section
applies to the Sub-STEPS obtained.

If the criterion behavior i8 sufficiently complex
and detailed such that Sub-STEPS mneed to be
divided further, t.e., itnto Sub=-Sub-STEPS:

(a) Sub-STEPS shculd ke treated as per the
treatment given STEPS (i{.e., use Section

B.3.2); and

(b) Sub-Sub-STEPS (the lowest level of detail
obtained) should be treated as per this

gection (t.e., Section B.3.3).

14




NOTE

The deccription of non-complex criterion
behavior, t.e., a total performance that
does not involve very mary steps and

sub-steps, should begin with this section, |
B.3.3 (or, if desired, with B.3.2 (STEPS).

EXAMPLES

JOBS SUBJECT MATTER

e.q., filing e.g., addition or
. subtraction
e.q., tvyping
e.g., using a simple e.g., drawing blueprints
desk calculator e.g., doing short laboratory
experiments
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DETERMINING HOW TO MEET THE GOALS OF DESCRIBING PERFORMANCE
B.3.3 AT THE LOWEST LEVEL OF GENERALITY (Sub=STEP OR Sub-Sub-STEP LEVEL)
DECISION
MATRIX <
To obtain information To obtain a description|To obtain a descriptio
that can serve in of performance that can{of performance that can
GoALS subsequent formulations|serve as a take-off serve as a take-off
of point for subsequent point for subsequent
statements of objectives task_analysis formulation of
- instructional
strategics
Obtain compicte Obtain a deseription at|Chtain geseription
ACTION deseription of: an appropriate level of |[identifying performanc
TO TAKE -inputs generality requirements
-actions
-outruts
FOR
STANDARDS
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ERITERlA FOR DETERMINING THE COMPLETEMESS OF TASK DESCRIPTION

B.3.3 OF A SUB-STEP (SO IT CAN SERVE (N STATEMENT OF OBJECTIVES)*
STANDARDS
MATRIX .
INPUT ACTION OUTPUT
-Signals =-People ~Response (o the *Products =Outcomes
TO BE -0b jects -Behavior input(s) *Results
DESCRIBED -Conditions of people
-Situations -Performer's
Vords own
behavior
Inputs regularly -/Action or actionms ~Outputs that mark the
| ercountered are taken ™ pecponse to end of a chain (i.e.,
CRITERIA TOR f identified input conditions are do not become an input
COMPLETENESS Unusual conditions tdentified to the next sul-step)

OF DESCRIPTION

that somctimes prevatil
are also identified
fvatlability of
performance aids is
also identified

~Alterrative actions
(where theu exist) are
tdentified

are identified
-Standards for
acceptability of outpuf
are tdentified (time

to produce; or quality

EXAMPLE

“Revises
programmed lesson
on basis of
tryout results''

«b -

y “nete ot

FReqularly encountered:

~1in response to an
input:

~End of chain marked
by an:

INPUY ACTION ouTPUT
Results of Lesson Revises prognram Revised program
Lwyout in Light of (neady for use)

revealed Lesson
shortcomings

FHJnusual, atypically
encountered

INPUT

Incomplete nesulls !
fon Large segmend |
of tryout sample

l
FPerformance aid !
| Job aid provides

possible pattenns
of truout nesults

-in response to same
input an alternative

ACTION

e.g., 4eeks
additional tryout
nesults

-Standards for

ouTPUT

90% of test Ltoms
for program are
passed by 90% of
sample

*Usc a8 many copies of FORM A.513) as are necessary to descrile g given Sub-STEP so that

de described on pages 117, 118, and 11°.

"ERIC

IToxt Provided by ERI
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CRITERIA FOR DETERMINING THE SU!TABILITY OF LEVEL OF GENERALITY
IN DESCRIPTION OF A SUB-STEF (50 IT CAN SERVE

. 8.3.3 AS A_BASIS FOR SUBSEOUENT TASK ANALYSIS)*
$TANDARDS #
MATRIX
To identify To identify To identify
GOALS OF for a given Sub-STEP for a given Sub-STEP for a given Sub-STEP

TASK ANALYSIS

alternative [NPUTS
which require
different ACTIONS

the different ACT!OHS
associated with the
different INPUTS

the different QUTPUTS
that result from
the different ACTIONS

CRITERIA FOR
SUITABILITY
OF DESCRIPTION
OF SuUB-STEP

TO MEET MORE

Level of generality at
which a Sub-STEP INPUT
is described allows for
further, easy
deseription of
alternative inputs;

Level of gene:rality at
which a Sub-STEP ACTIQY
is described allows for
further, easy
description of
alternative cecticns

Level of generality at
which a Sub-STEP OUTPU
i8 deseribed allows fo
furtker, easy
deseription of
alternative outputs

1. 8., the wording of
the deseription is not

associated with the
alternative itnputs.

resulting from the
alternative actions

Suitable Levei
of Generality

GOALS too far removed taken.
ronceptually from the
wording required to
deseritbe thr
alternative inputs. l
-Deseription at t'ie Sub-STEP level comes closest to a description of
what the job holder or performer would say in describing what he does;
without the altermative conditions that are provided in the task
analysis.
Sub=-STEP INPUT Suh~STEP ACTION Sub-SYEP QUTPUT
"Enron scores on "Revised program "Romoval of
POSITIVE progham plus erre | An gk of {apecific program
EXAMPLE scones on enitenion| || pattowns of evon “lweaknesscs”
test” scones" i

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

Task analysis can
readily proceed to
describe different
revision strategies
to be talen.

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

NEGATIVE
EXAMPLE

Egﬁuitablc Level
of Generality

"Tryout hesults”

| "Made nrevisions

| in program"

This description is one level of generality too high, too far removed

from the specific detail needed.

|

[

"Impnroved program"

Y

|

Q

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

#If injormant cannot provide thie information during description of a Sub-STEP, it
9ill be necessary to develop it during the task analysis for the Sub-STEP.

ERIC

IToxt Provided by ERI

ns



CRITERIA FOR DETERMINING THE COMPLETENESS OF TASK DESCRIPTION

OF A SUB-STEP (SO T CAN SERVE

B.3.3 IN THE FORMULATION OF INSTRUCTIONAL STRATEGIES)*
STANDARDS"
MATRIX
T0 BE DIRECTION WHAT 1S WHAT 18
DESCRIBED OF PERFORMANCE TO BE RECALLED TO BE TRANSFERRED
Description identifies | Description specifies | Description specifics
ecriterion behavior that: that:
requirements:
(a) CGiven an INPUT, (c) All the possilie (u/) Some instances of
the performer will ingtances of a a clags of INPUTS
CRITERIA FOR exhibit the class of INPUTS ean be responded td
COMPLETENESS appropriate ACTION; must be recalled only on the basis
; ; T i
OF DESCRIPT!ON and if ¢ reverse durmnq exhibition of trerefer and by
of eriterion tmplication will

(b)

18 also required:

Given the ACTIOR,
the performer will
exhibit or produce
the INPUT.

must have been

(b)

must have been

behavior (and by

implication, all

experienced during
instruction or
training);

ALl the possible
instances of a
class of ACTIONS
must be recalled
during exhibition
of ercterion
behavior (and by
implication, all

expcrienced during
instruciion or
training).

not have been
expericiced during
instructich or
training);

(b) Some instances of
a class of ACTIONS
must be made only
on the basis of
trarsfer and by
impliecation will
not have been
experienced during
instruction or
training).

EXAMPLES,

'"Revises

programmed
lessons"'

(a)

{b)

GIVEN THIS INPUY:

Pattenn of thuout
results

PROVUCES THIS
ACTION

Revises program
accondingly

AND, TF REOUIRED,
THE REVERSE
GIVEN THE ACTION

A speciiic type of
revision

TVENTIFILS THE
INPUT

ldentifdies the
rattenn of truout
nesults that wold
promnt. that tupe of
novisdon

{a)

within a gdven

Description
apecifics that all
possible varintions

patten (class) of
Lujoutl nesults

(b)

within a given

must be reecalled
by the penformen;
Vescrunption
specifies that akl
possible variations

patiern (class) of
program revisdon

musi be necalled
by the performen.

(a) Description
specifies that some
vaniations within
the same pattenn of
nesulTd wilk be ne
and will requine
thansfen (f.e.,
will not have been
expendienced in
thaining);
Descniption
specdfies that some
variations in tle
Ay nevitions ance
made must depend on
nansfen {i.e.,
will not have been
practiced in
Ucining).

(b)

*Yse as many copies of FORM 4.5(3) as are necessary to describe a given Sub-STFP so that
it meets standards deseribed on pages 117, 118, and 118.

Q
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JLLUSTRATION SUMMARIZING PROCEDURES
B.3.3 IN COLLECTING DESCRIPTIONS OF '‘Sub-STEPS"

DIAGRAM

| 2 3 4

Secure Form A.5(3), Ask informant Transfer Use cross-
SUMIARY OF to describe for description of referencing
Sub-STEPS, each STEP: all STEP from system to
and list of Fhe ?ub;STEPS torm A.5%42) to label
questions for this éczgi:: ;xample top of Form A.5(3). Sub=-STEPS:
form. —> if necessary. [ Record Sub=-STEPS Al 1=A ],

on bottom section. A2.1-A 2,
A.3.1-A. 3,

Complete for
TASK A:

STEP 1-STEP «
before doing
TASK B, STEP 1,
ete. (See B.2.2)

REDUCED ILLUSTRATION OF
OUESTIONS FOR FORM A 513}
FORM A.5(3)

RECOMMENDED QUESTION FORMAYS
ORIENTING STATENENT FomAd )
How, Tet's see if we can ideatify '.u:.—]:j ,,,,[: ”“
the m:jer subesteps within each T —evon P
Slep.
QUESTION AN
— ———
‘“What sre the sub-steps involved
in ks
Step A
OLESTION A0} _
—
For Sub-Step A 1.1, .
Sub-Step A0101
what ave the input conditions, the
actions taken, and the resulting A]-] —
outputs?” F
QUESTIONS A) . 2-A 1.n
Repect eame tipe ¢f cucetion ae i
A 1.1 for gll eui-8tere in Ster 47
e | Al2 — —_— s
FPepeat 8ame tupe ¢f aueation at !
atove for ail sub-“tepa in all
I:.‘hrr rtepa in Task &,
-«—
Kepeat the above procelure for [‘
all t. ks,
etc g - h
PROVIOL AN EXAMPLE WHUN MECESSAKY
STATLRENT -
"'Here's an examcle of what |
mean. "
: —— — =
—_— — L
o
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EXAMPLE OF TASK DESCRIPTION OF A "'STEP' AND ITS COMPONENT ''Sub-STEPS"

INPUT

Raw test scores and
use of a statistics
u text

ACTION

Create intervals for
groupiag scores

OUTPUT ~

Intervals of scores
and frequencies for
interval recorded

121

—_— —_—
Unordered test scores Inspect for anrd Range of test scorcs
compute the differences
between highest and
— |lowest scores
i PP
Range of test scores Determine . interval size and the
and appropria b numter of intervals
number of scures interval to create
—— |interv -_—
' % v
iv
Raw scores ach score and Distribution of scores
and frequency tally and frequencies by
Sequenced score al IQe the , |intervals
intervals on paper pfopriate interval
vii viii ix '
_— —_—— :]




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

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

XX major areas
«ee major topice
XX Bub top‘l:cs

ess 8ub=gul topics

WHAT YOU WILL
WORK FROM

(1) tnformant expertise

WHAT YOU WILL
DO

(1) Ask questions of ipformant (and record resuits)

designed tu get a description of the knowledge
domain,

FORMS YOU WiILL
USE

FORMS A,.5(8) + A.5(9) for recording the subdivisicns
(major areas, toplcs, etc.) of the subject matter,




. DESCRIPTION OF Sub-STEP B.3.4
INPUT ACTION ouTPUT
Knowledge domain to be Ask informant to Listing of all:
sub-~divided into sub-divide and describe -
constituent units and knowledge domain into Sﬁggg ?gg?ga
ts described it ying v
units ce ed > 2?18ing:a;?:;1ng levels R Sub-TOPICS
_ (Sub-Sub-TOPICS)
x xi on FORMS A.5(8) and (??
—1
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Unit “MATRIX: How to -MATRIX: Adequacy |FORM A.5(8)
sizes in sub-divide tota! of sub-division '
sub-dividing knowledge donains of knuwledge FORM A.5(3)
knowledge into units . . 128! domain . . 126, 129 SUMMARY OF
domains . . . 127 PROCEDURES . . . 130
Required Materials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS

STEF STEP

FORM A.5(8): SUMMARY OF

Schedule for
MAJOR AREAS AND TOPICS

information B.2
¢collection

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

K 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-STEPS, B.3.1, B.3.2, and B.3.3 cover
"performance." Thus, B.3.3 represents the end of the sequence for 'performance." *

ERIC 123 .

IToxt Provided by ERI




Sub-STEP B.3.4

JOB DIAGRAM

INPUT

ACTION

ouTPUT

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

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

xi

Listing of all:

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

on FORMS A.5{8) and (g)
X1l

Total knowledge domain
to be sub-divided

Divide knowledge domain
into units at broadest
level of gererality

Xi. a3 |

Divide knowledge domain
into units at
intermediate level of

generality

xi.b

Listing of
HAJOR AREAS

Listing of

MAJOR TOPICS
wi thin MAJOR AREAS

xii.b

Divide knowledge domain
into units at lower
level of gencrality

xi.c

Listing of

Sub-TOPICS
within MAJOR TOPICS

Xii.c

x!a
MAJOR AREAS
to be sub-divided
x.b
MAJOR TOPICS
to be sub-divided
X.C
Sub-TOPICS
to be sub-divided
x.d

Divide knowledge domain
into units at lowest
level of generality

Listing of

Sub~Sub-TOPI[CS
within Sub-TOPICS

xii.d
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JOB PROCEDURES

| page

!
|
I
| |
Requirements in describing i 126
a ‘knowledge domain'
]
i
| Describing knowledge domains at ! 127
[ differing ievels of generality '
How many levels of generality f
to use in describing knowledge 128-129
; domains ;
SUMMARY OF PROCEDURES 130

125




8.3.4

STANDARDS
MATRIX

DIFFERING CRITERIA FOR DESCRIPTIONS OF
KNOWLEDGE DOMAIN FOR SECTIONS B.3.4 AND B.3.5

GoaLs

Section B.3.4
(This Section)

To sub-divide a knowledge domain
into 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
uitimate sequencing of
instruction

Section B.3.5
{Next Section)

(a) To identify the specific
behavior the learner is
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

-Exqet number of sub-divisions
P R— .
18 not crucial

-Exact labelina of sub-divisions
18 not cructal

~Adequacy of sub-divisions of a
knowledae domain and their
deseriptive labeling ts based on
their capacity to facilitate
further analyses:

e.g., to call attention to
particular areas for vhieh
terminal bekaviors must be
tdentified

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

-

-Sequeneing of arcas and topics s
adequate 1f it parallels the wau
the knowledge domain is currently
being taught

~-Comprekensive identification of
all required termiral behaviors
- »

18 eructal

~Exact specification and
deseription of terminal behaviors
is crucial:

*+*Inputs, actions, and outputs
should be desceribed

**Direction of terminal behavior
should be deseribed

**Recall and transfer
requirements should be
specified
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CRITERIA FOR IDENTIFYING UNITS WHICH SUB-DIVIDE

8.3.4 KNOWLEDGE DOMAINS AT DIFFERING LEVELS OF GENERALITY
IDENTIFICATION
MATRIX
R
-Imvolves many -Involvees an ~Invoives the least
CRITERIA constituent sub-units | intermediate mumber of] rumber of comstituent
constituent sub-units § eub-units
LEVELS OF Highest Intermediate Lowest:
GENERALITY ~MOST DETAILED
-M0ST SPECIFIC
Sub-TOPICS
LABELS MAJOR AREAS MAJOR TOPICS or
Sub-Sub-TCPICS
(if obtained)
(1) | Headings for groups Chapter headings Sub-TOPICS
of chapters in texts Section headings
Sub=-Sub-TOPICS
Paragraph headings
EXAMPLES (2) | Chapter headings in Section headings Sub-TOPICS
texts within chapters Paragraph headings
Sub-Sub-TOPICS
Itemized or numbered
sub-sub-sections
(3) | Major principles Sub-principles -Concepts
~Facts




ODETERMINING HOW MANY LEVELS OF GENERALITY ARE REQUIREC

B.3.4 TO SUB-DIVIDE AND DESCRIBE A XNOWLEDGE DOMAIN
DECISION
MATRIX
Knowledge Domain is Knowiedge Domain is Knowledge Domain |s
CONDITIONS large intermediate small
size, complexity, or | size, complexity, or size, complexity, or
degree of integration |degree of integration |degree of integration
I
Sub-divide Sub-divide Sub-divide
knowledge domain into: | knowledge damain into: | knowledge domain into:
ACTION 1. MAJOR AREAS 1. MAJOR AREAS 2. MAJOR TOPICS
TO TAkE 2. NAJOR TOPICS 2. NAJOR TOPICS 3. Sub-TOPICS
3. Sub-TOPICS 3. Sub-T0PICS 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 :
T0 USE A.5(8) A.5(8) FORM A.5(9)
A.5(9) A.5(9)




CRITERIA FOR DETERMINI

NG THE ACCEPTABILITY

B.3.4 OF LABELS OR DESCRIPTIVE TERMS OF SUB-DIVISION UNITS
STANDARDS
MATRIX
Highest or
LEVELS OF Intermediate Lowest
GENERAL|TY e.g., MAJOR AREAS . 9., SuL-TOPICS
e.g., MAJOR TOPICS €.5., Sub=Sub-TOPICS
-Provide an overview ~-Provide an easy transition to
-Allow for organiszation of description of terminal behaviors
congtituent sub-units **Descrile specifie facts,
CRITERIA ; . . concepts, or principles the
-Make arulysts znd recording of 4
demarintions of constituent l('gemctli':nt; sag:;se)cted to master
sub-unite easicr s*Describe actual behavior that
rmust be displayed to reflect
that mastery
1 W A V Terms , Concepts
WAVE MOTTON Foot candle
Vibrational Waves ° Standard candle
Sound 1Lmination
Music Lumen
EXAMPLES ELECTRICITY
e i et ELectrons, Protonms, Principles
ystes and Neutrons Refationship between
Electric Charnges Lumination and distance
in Motion
ELectrical Cireud Labels
ELectric Powenr Photometer [(insfrument)
Magnetism
Motons
LIGHT This listing is at a specific or
Velocity detailed enough level so that the
Reflection and subsequent descrigtion of terminal
Regfraction behavicr can readily specify how
Lenses the conceots, nrinciples, etc.,
Mivions are to be dealt with,

)

|




6.3.4 WOM TO SUB-DIVIDE KNOWLEDGE DOMAINS

LLUSTRATION SUMMARI(IZNG

DIAGRAM

2

3

(a) Secure FORM A.5(8),

SUMMARY OF MAJOR
AREAS,

and list of
questions for
this form.

(a) For each MAJOR
AREA, one major
area at a time,

identify all the
MAJOR TOPICS, in
the order in

(0)

Ask informpnt to
identify in the
order in which

which they are
usually taught,

(b) Record on

they are usually

taught the MAJOR FORM A.5(8)

AREAS in the Complete for

knowledge domain. ARZA A before
(c) Record on going on to

FORM A.5(8) AREA B, eto.
(d) Use cross- (c) Use cross-

referencing
system to iabei
MAJOR AREAS
A~

referencing
systom to label
MAJOR TOPICS
A.1-A.=
B.1-R.=

C.1-C.=, etc.

SEE FORMS ON NEXT PAGE.

- have informant —t

(a)

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

If informant feela
it is important to
to identify
Sub~Sub-TOPICS,
have him do eo
vhen he identifies
a given Sub-TOPIC,
t.¢., before
moving on tc next
Sub-TOPIC.

Complete 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
AT T AZ.T
A.1.2 A.2.2

A.l.n A.2.n Etc.

Sub-Sub-TOPICS
AT T{a) A.T.20a)
A.I:I(b) A.l:z(b)

A.I:|(z) A.I:Z(t)




8.3.4

'REDUCED ILLUSTRATION OF FORMS A.5(8) AND A.5(9) |

m
.
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PREVIEW OF THE NEXT SubSTEP

' A recording of each terminal behavior by competency
: ‘ level 'ndicating whether the bchavio:r: involves
' YOUR PRODUCT | ppeyrr and/or TRANSFER of INPUTS and/or ACTIONS.

(1) Descriptions of Sub-topics
WHAT YOU WILL

WORK FROM (2) tnformant expertise

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

(2) classify all terminal behavior by competency fevel;

WHAT YOU WiILL | ]
DO (37 Record each terminal behavior by competency level

involved.

FORM A.5(10) for recording a description of each

w
FORMS YOU WitL terminal behavior (in the knowledge domain).

USE
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DESCRIPTION OF Sub-STEP 8.3.5

INPUT ACTION T OUTPUT
Identification of Ask informant to Description and cross-
specific Sub~-TOPICS [describe termina ! referencing of terminal
(or Sub-Sub-TOPICS): behavior involving the behavior
'facts, concepts, . [Sub-TOPIC {or Cub-Sub- -
principles, etc. i TOPIC), and then record ~ on FORM A.5(10)

: ! or classify it for ; at competency level
i required level of f I, II, III, or IV
xiii competency xiv | : Xy
Jobh Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FQRMS TO USE
(=MATRIX: Specific “MATRIX: Classify= [-MATRIX: Correct FORM A.5(10) !
vs. classes of ing termina; classification . 142 5
fnputs or - behavior into ~MATRIX : ggggégERgg ueE
2ctions . . . . [36| competency - Objectivity of woee e :
-HATRIX: 0ld vs. levels . . . . . 142] descriptions . . 144
new class -MATIE1X: How to -MATRIX:
exanples . . . . 137| meet 'description' Completeness of
-MATRIX: Recall goals . . . . . 143] descriptions . . 146
vs. transfer -MATRIX: When to ~MATRIX: Terminal |
requirements . . 138 use a sample of behavior ‘ . '
=MATRIX: Old/new examples vs. all requirements . . 147
and examples . . . . 139} ;
recall/transfer. 139 ;

Required Materials

COMPLETED MATEKIALS COMPLETED FORMS . BLANK FORMS ;
STEP STEP ,
| FORMS A.5(8) 8.3.4 FORM A.5(10): Description
A.5(9} 27 | of Terminal Behaviors
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]

Sub~STEP B.3.5 JOB DIAGRAM
INPUT ACTION ouTeL.T
Identification of o Ask informant to Description and cross-

specific Sub-TOPICS
{(or Sub-Sub-TOPILS):
facts, concepnts,

describe terminal
behavior involving the
Sub~TOPIC (or Sub-Sub-

referencing of terminal
behavior

on FORM A.5(10)

xiii.d

principles, etc. TOPIC), and then record
or classify it for at competency level
required level of I, 11, 111, or 1V
xiii competency xiv
Terminal Rehavior Involies:
Describe and record Description and
INPUT recall terminal behavior at recording of terminal
ACTION recail appropflate level of behavior at:
competuncy N
—_—— owest
competency level
LEVEL !
xiii.a xiv.a Xv.a
Describe and record Description and
INPUT recall terminal behavior at recording of terminal
. " ' )
ACTION transfer appropriate level of behavior at
competency .
—_— next highest
competency level
LEVEL I
xiii.b xiv.b xv.b
Describe and record Description and
INPUT trancfer terminal behavior at recording of terminal
appropriate level of i
ACTION recall cgznge;cye ¢ ° behavior at
—_— next highest
competency level
LEVEL t11
xiii.c xiv.c Xv.C
Describe and record Description and
INPUT transfer terminal behavior at recording of terminal
iate leve! of i
ACTION transfer 2z§r:2£;z e ’e ° behavior at
—_—— P Y the highest

competency level
LEVEL IV

xXy.d
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BACKGROUND INFORMATION

in training

| page

L. e :
Distinguishing between specific ; 136

INPUTS and classes of {NPUTS E

b
Distinquistiing betwcen new and old 137

examples bzlonging to a class ; '

!

L ‘ i
| Distinguishing between post- 5 A
instruction requirements of recall i 138

| vs.. transfer :

When testing of criterion or termihal:
behavior is likely to require recall | 139

, or transfer i
When to include all class examples ' 139

135




CRITERIA FOR IDENTIFYING

INVOLVES SPECIFIC INPUTS VS. AN {NPUT CLASS OR

WHEN TERMINAL BEHAVIOR

B.3.5 INVOLVES SPECTFIT ACTIONS VS. AN _ACTION TLASS
IDENTIFICATION
MATRIX
INPUT* INPUT*
=Does not belong tc a class =Belongs tc a elass
-It ig particular, has its cwn -It shares properties with other
properties inputs in tle class
CRITERIA -Has to be treated or responded to |-Is to be treated or responded to
uniquely (e.q., labeled or in the same way (e.g., labeled or
described uniquelu) desceribed the some wau as other
inputs in the class cre labeied
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
elass of inputs) -Each of iie wiultiple actions can
substitute for the other (because
they belong to the same class of
actions)
ILABEL SPECIFIC CLASS 471
-A Egﬁticulhn vawntung: "The Hona [-Any painting
Lisa *+lt belongs to a class of inputs
*elt is an input that is one of «+*Any painting (input) can be
INPUT a kind called "a painting"
EXAMPLES ++Only this painting (input) can
be called ""The Mona Lisg"
-A particubon authon, stheot, -Any authon, street, country,
country, state state
**Each of these is a one-of-a-kind| **Each is a member of a class of
input only “authors,' ''streets,"
*+Each can be calied by a "countries,' or ''states"
particutar name: Hemingwau, **Each can be labeled an *‘author,
Barard Street, Peru, New Mexdico, a "'street," a "'country,' or a
ete. “state''
-The sole, allc.able way to respond -Aftcrnative, substitutable ways to
(action) *to a specific input respond (action) to a specific
v+Calling the Nona Lisa "The Mona | input ]
ACTION Lisa” *»Identifying the properties of
EXAMPLES s«Calling a particular area on a the Mona Lisa that make it a

map " Peru"

-The sole, allowable way to respond

(action) to a class of inputs

««Calling an example of a chaixr
"a chain"

*Applies to OUTPUTS as well

"DaVlisici" EITHIR by Listing
Lhem UR by pointing to similan
propenties {n other DalVincd's

~Alternative, substitutable ways to

respohd (action) to a class of

inputs

- «Defining the class "chair"
EITHER by a descripiive statement
OR by pointing to an example o0f
it
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CRITERTA FOR IDENTIFYING WHFN TERKiNAL BEHAVIOR INVOLVES ]

B.3.5 EXAMPLES OF CLASSES WHICH ARE OLD OR NEW
ICENTI1+ICATION
MATRIX
|
-An example of an INPUT class is -An example of an INPUT class is
old vhen: new when:
*+It has lLeen encountered in «:It is similar to those
CRITERIA training or instruction encountered in training
*«But hae not itsel) been
encountered in training
-An examle 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 tnstruction action belonging to a class
**But has itself not be practiced
during training or instruction
oLD NEW
LABEL EXAMPLE EXAMPLE
TNPUT CLASS

EXAMPLES OF

NEW AND OLD
EXAMPLES

-Three examples of a "nectangle"
are presented during instruction:
«+A 3' X 5' nectangle
+eA 4' X 7' nectangle
««A 2' X 1I' nectangle

All these examples should be
iabeled old because they were all
encountered during instruction

ACTION CLASS

-The student has to Learn to
classifu nectangles

-Dindng training he has practiced
writing the word "nectangle” over
examples of neclangles (and not
over squanres)

-0n a {est afterwands he classifies

nectangles the same way, by waiting
the wornd "nectangle" unden the
nectangles

This is an old example of the clasq
of actions ''classifying
rectangles'' because {t was
practiced that way during
instruction

INPUT CLASS

-The same three nectangles (in the
Left-hand column) are presented
durning <nstruction

-Now, on a test after instruction
i oven, these examples are
presdented:

«sA 2' X 7' nectangle

««A 3' X 9' nectanale

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

ACTION CLASS

~The student, as in the Lleft-hand
column, has to learn o classdifu
nectangles and has practiced doing
40 duning trhaining by wniiting the
wond "nectangle" over examples of
nectangles

~On a test aftewwands he 4s
nequined to classifu rectangles bu
pointing to them, by sonting them
in piles, on by picking e sinale
nectangle {among squanes) present

These are new examples of the
class of actions '‘classifying
rectangles' because all these
actions (belonging to the same
class) were not nracticed during
instruction

'5



3.3.5

IDENTIFICATION
MATAIX

CRITERIA FOR IDENTIFYING WMEN EXNIDITION OF TERNMINAL BEMAYIOR

AFTER INSTRUCTION OF TRAINING

REQUIRES RECALL VS. TRANSFER |

Ir

-Not all examples of a olase of
Lyyte hawe becn enoamtered in
wnetruction; those that haven’t

CRITERIA are saawplee
instrustion and are, therefore, =
L
ACTION ACTION
FSpeaifio astioms hafe been ~Not all examples of a elase of
ononntered diaing tnetrustion gotiong have been sncountered in
Aave booh oncoimiered vy | ore s coptea™ that haven't
SMOOUR are les
tnatrustion and are, therefors, e
old examples
On & test: On o tust:
REQUIRENENTS RECALL TRANSFER
of INPUT ar ACTION of INPUT or ACTION
ENGLISH: iWPUT RECALL PHYSICS: INPUT TRANSFER
b Our instruction, three examples -During Instruction, two examples
of & "vard phraie” in & sentence |of " ectly slastie” objects
are shoom (e.g., "may have seen,” | (a shaft and a hard aubber
“ane marching past,” and "would ball) axe shomm resuming thein
InerY not have gone”] oniginal shepe afler & sLacss is
EXAMPLES On & test, all three examples vied | Aemoved
during Instruction appear. -On o test, o %mlo. ]
To be able €o cornectly identify | 9opressed colled spring, Is
the sentences with the veab Introduced.
phraies, the studawt simply has to | Te be chluces emowse ¢the test
correctly recall these old questions, l.e., "What will
enampleu. when the stress ib nemoved?™ the
student has to rely on 1NPUT
HNPUT RECALL I8 (mwalvels TRANSFER.
Me hes to be sble to ses the
colled apring (the new sxample) o
being similer to the old examples
which he hes encountersd during
treining
FEREE=_JCTION RECALT PHYSICS: ACTION TRANSFER
Fin the sbove exsmple, the sction in the stove example, the ectlon
practiced during Instruction practiced during [nstruction wes
involved pulfing & chech next Lo to (dentify the exampie of &
ACTION Lhose sentences ing veab phassed perfectly elastic object was Lo
EXAMPLES g veab  Jwnite "peafectly elastic” on paper

and Lhose wi
Bt et e
- a test,

nith vexb phrsses me‘ouzd
exactly ab 1 ’
i.e., he puts chech marks nerxt to
them.

The student simply has to recall
the gl ection teken.

ACTION RECALL Is involved.

when shoum one.

e.g., :‘y %wm example
peafectly elastic

He must be able to substitute an
ulvalent sction for the one
puct'a during trelning.

ACTION TRANSFER 8 Inveived.




~CRITCRIA FOR DETERMINING WHEN TESTING OF TERMINAL BEHAVIOR IS Likniy |

}

B.3.5 ; TO REQUIRE RECALL AND WHEN IT IS LIKELY TO REQUIRE TRANSFER
IDENTIFICATION
MATRIX
l Terminal behavior Terminal Behavior i TbTM§naZ Eehavieop
involvesd tmolves i mmvolves
CRITERIA ~Srecifiec INPUTS cld examples of | new eramles cf
~Spectfic ACTIONS | classes of ! clasces of
1' INPUTS | INPUTS
! ACTTONS : ACTIONE
Testing of ; Testing of ‘ Testing of
REQU I REMENTS terminal Pehavtor . terminal ?ehavaor f terminal Pghavcor
requires requires x requires
RECALL RECALL : TRANSFER

B.3.5

DECISION
PIATRIX

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

CORDITIONS

INPUT CLASS

-The total number of
INPUTS (examples)
belonging toc the class
is small

OR

-The total number of
[KPUTS is relatively
large,. but INPUTS are
so dissimilar they
almost have to be

. treated as specific
IHPUTS (i.e..,. transfer
is difficult)

(NPUT CLASS

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

iis large

: AND

- INPUTS are not so
dissimilar appearing
that transfer becomes
difficult

ACTION.CLASS

~Actions are of hiagh
strength (e.g.,
knowing a concept
well) so that tronsfer

' to substitute actions
is easy

|
|
|

ACTION
TO TAKE

?—Ucc ALL exmrples of a
i class in instruction;

| and treat them as OLD
| examples in testing

‘“Use a SANPLE of

t exanples of a class
in instruction;:

and treat them as NEW
examples in testing

ILee g SUFLE of

. examples of a ciase

| Th ihstruction;

- and treat them s WEW

icxampies-in testirg

139 / //j
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DETERMINING HOW TO MEET GOALS TO BE

SERVED BY

B.3.5 VESCRIPTIONS OF TERMINAL BEHAVIOR INVOLVING KNOWLEDGE DOMAINS
DECISION
MATRIX
To obtain information |} To obtain a descripticn| To obtain a descripti
that can scrve in of terminal bchavior and classification of
GOALS subsequent formulation | that can serve as a terminal behavior that
of take-of f point for can serve as a take-off]
i :
statements subsequent 2gr;:l:::°:u2:(quent
of objectives task analyses
instructional
strateqics
Obtain cormplete and Obtain description: Obtain deceripti m and
- ————— o i o1 .
ACTION objective deseription -Identifying terminal claseij termival
TO TAKE of: ST e behavior at proper
behavior requirements competency level
-Inpute omp :
-Actions
-Outputse
tnvolved in terminal
behavior
FOR
STANDARDS } Pages 143, 146 Page 147 Page 142
SEE

143



CRITERIA FOR OBJECTIVITY IN DESCRIBING

B.3.5 TERMINAL BEHAVIORS INVOLVING A XNOWLEDGE DOMAIN®
STANDARDS
MATRIX -
Verbal and non-verbal Verbal and non-verbal Vertal and non-verbatl
INPUTS ACTIONS OUTPUTS
-Words -People -Response to the -Products
T0 BE -Objects -Behavior input(s) -Results
DESCRIBED -C9nd|ttons of ?eople «sDefines -Outcomes
-Signals -One's own cgs
. **Classifies
behavior

CRITERIA FIR
OBJECTIVITY
OF DESCRIPTION

-Inputs deceribed are:

o+ Okservatle
s Measurable

*sldentifies
**Labels
s*Describes
**Interprets

~Actions deceribed are
explicit, i.e., thoy
can be:

s *Observed
**Pointed to
* Measured

~Aetions deseribed
result tn outputs
which are:

**Observable
ssMcasurable
s Conclusive evidence

-Outputs described are:

s «Obgervable
s Measurable

*These standards of objcetivity are also applicable to task deseriptions of
pERFO}‘.’A"I JVCA'; (S("Cti\ .. . 3. 3).

14k




POSITIVE AND NEGATIVE EXAMPLES OF DESCRIPTIONS

B.3.5 OF TERMINAL BEHAVIORS REGARDING STANDARDS OF 2!&5511!111
EXAMPLES POSITIVE NEGATIVE
1. HISTORY 1. HISTORY
e.q., "...resulting in an e.q., "...nesulting in an
interpretation of the facts: anterpretation of the facts
consiatung of conclusions which 4 creatdve.”
INPUTS based on the facts;
OR conclusions are not simply
OUTPUTS reslatement of the facts
gaven; conclusions contain
predictions about the future,
ete.”
Criteria for assessing the No criteria or quidelines for
outcome are made available, determining how the
creativeness of an output is
to be assessed.
l. ART HISTORY i. ART HISTORY
e.g., "Groups examples of paintings|e.q., “"Shows an awareness of the
belonging to the same school atyle of a given scnool on
ox perdod.” peadiod.”
The verb "gaoums” is explicit Both the outcome of and the
and its outcome is readily exp. icit nature of "shows an
observable. The outcome is awa/en2ss” are indeterminate
also testable or measurable. in this statement. There is
no indication of how
Mawareness' can be observed
or reasured.
2. CHEMISTRY 2. CHEMISTRY
e.q., "Points to (on acscribes) thele.a., "Understands the perdiodic
increase (n the numben of nature of chemical elements.”
electrons as uwou go up the
ACTIONS perdodic table."
The action is explicit and Both the outcome of and the
observabie; its outcome is explicit nature of
testable and measurable. "undevs tands” is left
indeterminate. There is no
indication of how it can be
observed, tested or measured.
3. ECONOMICS 3. ECONOMICS
e.q., "lusts these key attributes |e.q., "Knows the difference beteen

of monetarny and fiscal poldicy:

-— - - - -

-— - - -—--

-— - - .-

The behavior and the evidence
is explicit as to whether the
student can distinguish
between ''the two types of
policy."

monetary and fiscal policu."”

It is indeterminate what the
required evidence for
""knowing the difference' is.

195



CRITERIA FOR COMPLETE OESCRIPTION OF TERMIWAL BEHAVIORS
8.3.5 NG A KNOWLEDGE DOMAIK
STANDARDS
MATRIX
Verbal and non-verbal Verbal and non-verbal Verbal and non-verba!
INPUTS ACTIONS OUTPUTS
-Words -People -Response to the =Products
TO BE -0bjects -Behavior | input(s) -Results
DESCR I BED ~Conditions of peopld Defi -Outcomes
~Signals ~One's oOwry .oy "7:l
behavior ass tles
*cldentifies
**Labels
**Describes
**Interprets
— . . -1
-The input which s to | ~The action or actions | -The outpute that
be presented in a test] to be produced (as an] result from the
CRITERIA FOR item stem is ansver to ths test action, i.8., evi
COMPLETENESS identified item gtem) of action taken
oF bE 10N -The qucetion concern- | -dltermative actions -Standards for
ing the imput e (Vhere they erist) acceptability of the
presented are identified output:
-Indicatton of what *+Content
type of aid (if any/ cQuality
18 to bc made **Time to produce
available
~Type of input -Type of action -Type of output
e.g., a diagram of a e.g., labels parts on| e.g9., cormrectly
"diode" 4is the diagram as labeled diagram
puunted that of a e.g., verbal
e.g., the towm "diode" definition of a
"phylum”™ (s e.g., defines the Leam
presented Leam "phulum” -
EXAMPLES -Question as "one of the | TOtANUATEH
ve pLimary e.g., Lisat of points
e.q., "What ia the divisions of Lo be included
defunition of the animal in a des
™ kingdom” (however wo
e.g., "Aow does this | _ e.9., how many
’ diffen from Alternative action qup@u of a
R e.g., gives an ptwtq.pu Lo be
~Type of aid provided S"pm.."‘ a provided
e.g., a dictionary e.g., s0rts pictures
4 provided of plants into
e.g., a table of cateqondes
Loganiltims 4b
provided
e.g9., a copy of the
periodic table
43 provided

s



B.3.5

STANDARDS
MATRIX

CRITERIA FOR DETERM!NING THE ADEQUACY OF THE IDENTIFICATION OF
TERMINAL BEHAVIOR REQUIREMENTS FOR USE IN SUBSEQUENT TASK ANALYSES

TO BC
DESCRIBED

DIRECTION of
terminal behavior
during testing

What is
to be RECALLED
during testing

What is
to be TRANSFERRED
during testing

CRITERIA FOR
ADEQUACLY OF
DESCRIPTION

Deseription identifies
whether either or both
of the following will
cecur during testing:
(a) Given an INPUT,
the performer will
exhibit the
appropriate ACTION;

“and if the reverse
18 also required:

Given the ACTION,
the performer will
exhibit or produce

{b)

Description identifies
wkether the INPUTS and
ACTIONS to appear on
tests will have Leen
experienced during
irstruction and hence
be old examples, to be
RECALLED.

Deseription identifies
whether some of the
INPUTS and ACTIONS to
appear on tests will
NOT have been
experienced during
instruction and lience
be new examples,
requiring TRANSFZR.

the INPUT.

PHYSICS PHYSICS PHYSICS
Given this INPUT: INPUT AND/OR ACTIGON INPUT AND/OR ACTION
An example of a solid, RECALL TRANSFEP
Liquid, ox gas, . INPUT:  01d examples INPUT: New examples
Student takes will appear on Yll: aegsf:n?n
this ACTION: tests ests fexam Pley
e student not used during
Labeds the example as e ' instruction)
EX/PLES "solid." "Liquid." on will be shown
" T quid, "mercuny” on a e.g., shown
ga- - zest (which brine on a test
AND (N ADDITION will have also (not used
THE REVERSE IS REQUIRED: been shéwn during
. ) during instruction).
Given the ACTION: instruction).
Given the fabels ACTION: Student will | ACTION: Student will

"solid," "Liquid," on
"gM , "
Student is required
to take the ACTION:

Citing an example o4
a s0lid, Liquid, on
gM.

be required to
exhibit old
action, one
used during
instruction

e.g., writes
the wond

"me)lcu)llj” ab
Leal answen

be required tag
exhibit a new
action (not
used during
instruction)

e.g., groups
At with
Liquids
(having
Labeled Lt
dund ng
Anstruecteon)

147
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B.3.5

ILLUSTRATION SUMMARIZING HOW TO
DESCRIBE, RECORD, AND CLASSIFY TERMINAL BEHAVIORS

FOR A KNOWLEDGE DOMAIN

DLAGRAM
1 2 3 )
Secure FORM A.500), For Sub-TO?IC (a) Classify Use cross-
FOUR COMPETENCY Al terminal referencing
LEVELS, L] (or Sub-Sub-ToPiC |, behavior at |,lsystem to
R A b, i.a, if competency label
and list of N obtained), level |, terminal
questions for this 1, 111, or behavior:
form. {a) Ask informant W N
" to describe 1
Start with: all the (b) Record 2
MAJOR AREA A required terminal 3
MAJOR TOPIC 1 terminal behavior in 4
Sub-TOPIC 1 behaviors for proper row .
{Sub-Sub-TOPIC a) this sub-TOPIC. on FORM .
Provide | A.5(10) - n
example if (c) Record all
necessary. the terminal
behaviors
(b) ::b:e::r concerning
deszription the same
) Sub-TOPIC
(e.q.,
concept,
fact, or
principle)
on the same
form. Use

extra forms
if necessary.

Complete for all
Sub=TOPICS
within A.1
before going on
to A.2, ete.

OUCLTIONS FOR FORM A SI101

—
RECONRENDED QUESTION FORRAT

ORIENT 1N STATENENT
s oo At S
“'Now, for esch of e sub-toplcy

{sub-sub-topics)®, lrt's Identify
the facts, concepts, principles,

or tarms, #tc., to be coverad and
8130 identify Pom 1he Jrarner is
Sxpected to eehTLit thet he has
learned thes For axempla, after
Naving learned 5 concept, will he
e expectad to define It verbatie
or will he be anpected 10 give o0
snemply of the concept covered
Guring instruction or witl he be
enpected to give s new eaample (one
80t coveess 4.ving instruction). |

*U'ss the more datailed level viemgver
it is ohtained.
QuEsTion a. 0. ¢
"Let's take .
IF Torve A1 T
VAot ara the terms, concepts, facts,

or princisias you want the laarner
1o tearn?™

QUESTION A.f.f (Continued)
“for asch of the

facts, comoepis,

you seniioned,

Frinciples, ete.

whet kind of asstary 60 you expect?”

Repeot for all sub-topice.

PROVIDE AN EXAMPLE WHEN NECISSARY

STATERENT

~eon. e

"Hers‘s an sagmpla of whet ]

*1f possiltle, provide ox azorle
from qubject mattrr under atudy.

REDUCED ILLUSTRATION
OF FORM A.5(10)

oo snw

v [) e e ()

g acree
rmamre Pavamrre

=z

g acmae
Taaagrs® arcacs

e =

[l acrom
s ¥ raswee

el = oy
o, —-—
i T e Gt

— acrom
weas ¥ arca

e e

———,
s
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B.3.5

EXAMPLE OF A DESCRIPTION OF TERMINAL BEHAVIORS

Form A 5(10)

. For AilEA TOPIC E ! I Sub-TOPIC E FOUR COMPETENCY LEVELS

INPUT _+_ ACTION
TRANSFER TRANSFER

new ex Of e NOw expmple of
nput *—— gction ichain Icllttl

Sub-TOPIC 12 4ia the ccrcept "monetarn policu”

-chn presented either with examples (of the implementation
of "monetary policu”) used dunina instruction on with
othen examples, <dentifies (i.e., labels) them as examples
of monetaru poldicu; on 48 able to List the attrnibutes of
the actions that oualifu them fon the Label; or is able Lo
Lo provide additional examples.

INPUT + ACTION
TRANSFER RECALL

new example of g, E’T'?J

nput | closs A prtion ‘chain

INPUT ACTION
RECALL + TRANSFER

— New example of

gpecific) input
Kpecilic; inp ~+—— action /chain [class

old exampte of o New example of
nput ]clan *— pction/chain ’?7;33

INPUT + ACTION
RECALL RECALL

mpur > lpecte]

action/chain

old exemple of ____,,. iic
mnput [clags) . action ichan




B.3.1

B.3.2

B.3.3

B. 3. 4*

B. 3. 5*

STEP b.3

COMPLETION CHECKLIST

IDENTIFIED PERFORMED

PRODUCED

FORMS COMPLETED

-Description,
labeling, and
cross-referencing
of:

TASKS

A.5(1)

-Description,
labeling, and
cross-referencing
of:

STEPS

A.5(2)

—

-description,
labeling, and
cross-referencing
of:

Sub-STEPS
(and Sub=-Sub-STEPS)

A.5(3)

//Not part cf a sequence

-Description of:

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

A.5(8)
A.5(9)

-Description of:
TERMINAL BEHAVIORS

re: knowledge
domains

A.5(10)

*For KNOWLEDGE DOMAIN only

'8




STEP B.4

B.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 mext (lowest
level) task description nbtained. For KNOWLEDGE DOMAIN, the description of
each terminal behavior on FORM A.5(10) i8 the lovest level obtained.

Organize and store completed task description forms.
B.4.1
Identify and diagram discriminetions, generalizations, and
B.4.2 associations involved for each lowest level task description.
Determine whether the task analysis information obtained is at a
B.4.3 sufficient level of detail; probe for and record additional
information when necessary.
Perform a learning analysis for barriers to the learning of
B.4.4 discriminations, generalizaticns, associations, and chains.
Identify and record on each set of diagrams information relevant
8.4.5 to recall and transfer requirements.

ERIC I




Stee B.4

OVERVIEW

INPUT

Completed task
description of
criterion behavior

ACTION

Collect task analysis
and learning analysis
inforvsation for each
lowest level task

description

OouTPUT

Task analysis and
learning analysis
information for
PERFORMANCE: Sub-STEPH
and/or
KNOWLEDGE DOMAIN:
terminal behaviors

4.1

Completed task
description forms for
PERFORMANCE [A.5(1)-(3)]
and/or
KNOWLEDGE DOMAIN
(A.5(8)-(9)]

Organize (group) and
store forms

i1

40y Sub-Sub-STEPS,
if obtained

). 4.2

Completed task
description ¥
grouped and
croas-referenced

+
task analysis FORMS and
assoclated questions

Groupings of related
forms adequately
cross-referenced and
sequenced

i1y

Collect task analysis
information feor the

lovest level task

description

iv
Provisional task
enalysis for each
Sub~STEP
,. 4. 3'
vii

3.4.4

Completed task analysis
forms

Completed task analysis
forms

Task analysis for:

-Fach performance
"Sub-

-Each knowledge domain
"tsrminal behavior

vi

Determine adequacy of
level of detail; and
probe for more detail
vhen necessary

viii

Task analysis for each
Sub-STEP at appropriate
level of detail

ix

Perforn a
learning analysis

xi

lup a _chain

xiii

Perform a
canpetency analysis

xiv

Record of learning dif-
ficulty: (a) for dis-
criminations, general-
izations, associations,
and action generaliza-
tions for each Sub-STFP;

and (b) for a series of
Sub-ST that makexiy

Record of
post-instruction
recall and transfer
requirements

@
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B.4.1

80402

8.4.3

B.4.4

B.4.5

STEP B.

4

CRITERIA FOR

PAGE INDEX

IDENTIFYING INPUTS ACTION TG BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
=MATRIX: Grouping -MATRIX: Grouping
forms for forms for
PERFORMANCE 159 PERFORMANCE . . 160
=MATRIX: Grouping |-MATRIX: Grouping
forms for forms for
KNOWLEDGE KNOWLEDGF
DOMAIN . 161] DOMAIN . . . 162
Y=
=MATRIX: Inputs -MATRIX: Diagramming “MATRIX: ODiagramming FORMS A.g/‘ L
to be discriminated discriminations and discriminations and and/or
or generalized . 172 generalizations . |73- ::;::;I.z;!mns + 178] FORMS A.S(”)‘(lh)
- . ragrammin
':MR'X: -MATRIX: Diagraminlg77 ‘”°°i?”°“5? action SUMMARY OF
ssociations, action Pl . generatizations, ancg
generalizations, and ;ZZifQ?fig?faniftQﬁQ chains . . . . . 185 PROCEDURES . 190,
chains « « « + . |80 chains ., . '|8|'381l ]96
-MATRIX: s task -HATRIX: Probing -HATRIX: Task FORMS A.5(4)-(7)
analysis at for more analysis at for PERFS?MANCE
appropriate level detail . . 205] appropriate level andsor
of detail? . . 205 of detail . . . 209 ﬁgf“i,‘,gg,fgé% s
SUMMARY OF
PROCEDURES , . 208
’E?;;}?;;n._mm 216 -MATRIX: When A.5(4) PERFORMANCE
1 iculties . .
Generalization g are forms for | A 5(11) KNOWLEDGE
oy ey learning analysis DOMAI N
difficuities . . 220 completed? » 229 (right-kand side)
SraiiaT . 222 SUMMARY OF
Gifeutties .. 224 PROCEDURES . . 228
-MATRIX: Recall -MATRIX: A.5{(4) PERFORMANCE
and transfer Adequacy of A.5(11) KNOWLEDGE
requirements . 236, lgentlf;?atlon DOMAIN
of reca . _ .
“MATR,X: t:om‘.ligior\sz37 and transfer (I’Ight hand svde)
:e"c‘::“' 1o require requirements . 241] SUMMARY OF
transfer . 238 PROCEDURES . . 240

155



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A eset of FORMS which describee 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 WwilLlL
WORK FROM

(1) Completed task descriptions for elther/or
Yperformance'' and/or 'knowledge domain'',

WHAT YOU will
DO

(1) Group all task description FORMS belonging
together into a set,

~~
N
Sy

Seqience all the FORM sets,

FORMS YOU wiLL
USE

None

156




DESCRIPTION QF Sub-STEP B.4.1
CINPUT ACTION ouTPUT
Completed task Organize (group) and GrourinFs of related
descrintion forms for storc forms forms adequately
PERFCRMALCE [A.5(1)=(3}] cross-referenced And
' and/or —_— » |Sequenced
KNOWLFDGE DOMAIN
L [A.5(8)~(9)]
i ii iii

Job Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TOBE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
“MATRIX: Grouping |[-MATRIX: Grouping
forms for forms for
PERFORMANCE . . 159] PERFORMANCE .
“MATRIY: Grouping |~MATRIX: Grouping
forms for forms for
KNOWLEDGE KNOWLECGE
DOMAIN . « . . 161] DOMAIN . . . .

Required Materials

COMPLETED MATERIALS

v 5

COMPLETED FORMS

BLANK FORMS

STEP STEP
A.5(1)-(3) B.3
and/or
A.5(8)-(10) B.3
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Sub-STEP B.4.1

JOB DIAGRAM

INPUT

Campleted task
description forms for
PERFORMANCE [A.5(1)-
(3)} and/or
KNOWLEDGE DOMAIN

ACTION

Organize (froup) and
store forms

ouTeuY

Groupings of related
forms adequately
cross~referenced and

- | sequenced

Completed forms at

inTernicOIATE level of
gencrality

Group and sequence all
iowest level forms
Telcvant to the
intermediate level
grouping under whicn

i.b
Completed forms at
LOWEST level of
gencrality

i.c

Label and cross-
reference lowest level
task descriptions

=
(4]

it is subsumed —>

(A.5(8)-(9)])
3 ii ii{i

Complcted forms at Group and sequence all A complete set of
HIGHEST level of intcrmediate and lowest intermediate level
generality level forms relevant to task descriptions

the highest level grouped under TASKS

qrouping under which » |and/or MAJOR AREAS

it is subsumed

i.a ii.a ill.a

A complete set of

lovest level task
descriptions grouped
under STEPS and/or
ToPICS

A

iit.b

A complete and
cross-referenced set
of lowest level task
descriptions grouped
under Sub-STEPS and/or
criterion behaviors

iti.c
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J08 PROCEDURES

page

How to group task description
forms for ‘'performance'’

160, 161

Howw to group task description
forms for ''knowledge domains''

162, 163




DETERMINING HOW TO GROUP, STURE, AND IDENTIFY
COMPLETED TASK DESCRIPTION FORMS FCR “PERFORMANCE'

B.4.1
DECISION
MATRIX
COMPLETED FORM A.5(1) FORM A.5(2) FORM A.5(3)
FORMS for TASKS for STEPS for Sub-STEPS
(1) Create a file (1) Create e file (1) uvrour end clip
folder for cach fold(’r for cach tocether for each
TASE 1dentifica on STEP identified on Sub-STEP all the
FORA A 5(1), ore FORY A.65(2), one A 5(3) FOHIS for
for Task A, cie jur for Step A.1, one Sub-Culb=STEPS (Wh
Task R, one for for Ster 1.2, one obtained)
rask C, ete. for Step A3, ete.
(2) Within ecach TASK (2) Within cach STFP (2} Make sure all
foldcr, store aZZ folder, storc all A.5(3}) FORMS for
ACTION t?m A.5(2) FORIS the A.5(3) FOIT™S Sub-Sub-STEFS are
TO TAKE for all the STFPS fer al? the labelcd: 2.g.,
belongirg to that Sul~CT1PS belonging Al.1.1, A1.1.2,
TASK. to that STED, ete., A.1.0.1,

A 1. 2.2, etc.

(3) Nale sure all (3) lake sure all (3) Within cach
A.5(2) FORIS are A.5(3) FOR are Sub-CTEP grouping,
lakeled: e.o., labeled: e.g., sequence all the

A1, A.2, A3, etc., AL, 11,2, A1.3 A.o(8) FORMS for
8.1, B.2, B.3, etc. A. 2. 1, He 202, AD.T Sub~Sub-STEPS whie

cte. rust bhe followed 1
sequence in the

< e eritermon behavior.

{4) Within each TASK "(4) Within cach STEP

folder, seaucnce folder, sequcrce
all che A.5(2) all the A.5(3)
FORMS for STEPS for FORMS for Sul-STEPS
those STEPS which for those Sub=-STLTY]
must be folloved in which must be
eequence in the followed in
eriterion behavior. sequence in the

eriterion behcvior.




B.4.1

STANODARDS
MATRIX

CRITERIA FCR DETERMINING THE ADEQUACY OF GROUPING OF
TASK DESCRIPTION FORMS FOR "PERFORMANCE'

STANDARDS

CRITERIA

COMPLETEMESS

-Each TASK folder

contains all the forms

for ite comstituent
STEPS and all the
forms for the
Sub-STEPS and
Sub-Sub-STEPS that
belong to each STEP.

~Each TASK folder will
therefore include all
the FORMS A.5(2) and
all the FORMS A.5(3)

related to that TASK.

CROSS-REFERENCING

-Each form in a TASK
older w11 Fo
labeled or mumbered.

-Labeling will
differentiate levels
of detail (i.e.,
STEPS ve. Sub-STEPS
ve. Sub-Sub-STEPS)

SEQUENC ING

~-Within each TASK
folder, vhere termind
behavior calle for a
Sized sequence, forme
wvill be ordered
paralleling that
sequence.

-Orderivng of forme
will be:

+-Firat, v STEPS.

s+*Second, within
STEPS, buw Sub-STEPS.

*+Third, within
Sub-STEPS, hy
Sub-Sub-5STEPS.

TASK folders should be ordered in the sequence in which they are called
for by criterion behaviors,
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DETERMINING HOW TO GROUP, STORE, AND IDENTIFY
B.4.) COMPLETED TASK DESCZRIPTION FORMS FOR “KNOWLEGGE DOMAIN''

DECISION

MATRIX

FORK A.5(8) FORM A.5(9) FORM A.5(10)
COMPLETED for: MAJOR AREAS for: Sub-TOPICS for:
FORMS and and criterion behaviors
MAJOR TOPICS Sub=Sub~TOFICS [and competency levels)

(1) Create a file (1) Create a file (1) Group and elip
folder for each folder for each together for each
MAJOK ARER, ome MAJOR TOPIC, one Swb-T0PIC (or for
for Area A, one for for A.1, one for each Sub-Sub-TOPIC
B, ome for C, ete. A.2, one for A.3, if obtrined) all

ete, the A.5(10) FORMS

ACTION Within each AREA Within each TOPIC Make eure all

TO TAKE folder, store all folder, store all A.5(10) FORMS are
the A.5(8) FORMS the A.5(9) FURMS labeled: A.1.1.1,
for all the TOPICS for all the A 1.1.2, ete.,
telonging to that Sub-TOPICS A.1.2.1, A.1.2.2,
ARFA, belonging to that ete., A1.3.1,

TOPIC. A.1.3.2, ete.

(For Sub-Sub-TOPICS]
obtained, group
them all under the
relevant TOPIC.)
L
Make sure all Make sure all
A.5(8) FORMS are A,.5(9) FORMS are
lab.l‘d: A.I, A 2. lab.ud-' AOI.J.
A. 3, ete., B.1, A.2.2, A 1.2, ete.,
B.2, B. 3, ete. A2.1, A.2.2, "2'3!
ete.
<
wWwithin each ARFA Sequence Sub-TOPIC
folder, sequence or (Sub-Sub-TOPIC)
all the A.5(8) FORMS in the order
FORMS for TOPICS in vhich they are
in the order in currently taught.
which they are
usually taught
(in the order in
whiech you oompletedq
them).




CRITERIA FOR DETERMINING THE ADEQUALY OF GROUPING

B.4.1 OF TASK DESCRIPTION FORMS FOR "'KNOWLEDGE DOMAIN'*
STANCARDS
MATRIX
STANDARDS COMPLETENESS CROSS-REFERENCING SEQUENCING
-Each MAJOR AREA folder| -Each form in a MAJOR | -wWithin each MAJOR
econtains all the jorms| AREA folder will be AREA folder, forms
for tts constituent lateled or nwnbered. will be ordered
MAJOR TOPICS and all | _; 1.1in0 will following the
the forms for the di;’eregtiate levels sequence in which the
Sub-TOPICS (and of;éétail (i.e v content is usually
Sub-Sub-TOPICS, if TOPICS vs ”;b:;UPICS taught.
ERITERIA obtained) and all the | . PR

forms for terminal
behaviors (competency
level FORM).

Each MAJOR AREA folden
will therefore tnclude
all the FORMS A.5(8),

(4), and (10) related

to that AREA.

vs. Sub-Sub-TOPICS vs.
eriterion behaviors)

163

-Orderirg of fbrms
wtll be:

s*First, by TOPICS

**Second, within
TOPICS, by
Sub-TOFPICS

seThird, within
Sub-TOPICS, by
Sub-Sub-TOPICS

*Deseriptions of
eriterion behavior
are not ordered.




PREVIEW OF THE NEXT SubSTEP

Completed FORMS recording a task analusis for each

lowest level task deseription -- identifuing the
YOUR PRODUCT deseriminations, generalizations, associations and
chaina iavolved.

(1) Completed task description FORHS

L (2) Informant expertise
WHAT YOU Wi ) _ .
WORK FROM (3) Lists of questions to ask informant,

(1) Collect and record task analysis Informatlon
WHAT YOU WiLL for each subSTEP or for each terminal behavior,
DO

FORMS A.5(4)=(7) or FORMS A.5(11)~(14) for recording
FORMS YOU WILL task analysis results for "performance' subSTEPS
USE or for *‘'knowledge domain'' terminal behavior
respectively.
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DESCRIPTION OF Sub-STEP B.4.2

INPUT - ACTION outTruT
Compilcted task . LCollect task analvsis Yask anmlvsis for::
description FuRMG: : information for the ; } ¢
. - ~F: e m :
grouped and |lowest level task ,.,:fcg %Tm
cross-rererenced  ——— (description — ] T

. - i
| + :

| -Fach knowledre domain
task analvysis FORAS and : | | “terminal behavior”

associated questions

W ‘ v ! vi

Job Aid Contents

CRITERIA FOR
(DENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

~MATRIX: Inputs “MATRIX: Diagramming) ~MATRIX: Diagramming| FORMS A.5(4)-(7)
to be discriminated | discriminations and discriminations and
' or gencralized . 172] generalizations 73] generalizations 178
“MATRIX: 177] “MATRIX: Diagramming| FORMS A.5(11)-(14)
Associations, action|-MATRIX: Diagramming| associations, action
generalizations, and| associations, action| gencralizations, and
chains . . . . . 180| generalizations, and| chains . . . . . 185 | SUMMARY OF
chains . . .13}, 184 { PROCEDURES . .. . 1904
196 |:

and/or

|

i

1
i
b ! l
X !
\ 1
!
]

Required Materials

A

COMPLETED MATERIALS COMPLETED FORMS | BLANK FORMS )
1 STEP P STEP
Grouped, completed PERFORMANCE : FORMS A.5(4)-(7):
task description B.4.1 | A.5(1)=-(3) 'B.3 | TASK ANALYSIS: :
forms and/or "PERFORUANCE" '
, KNOWLEDGE DOMAIN: FCRMS A.5(11)-(14): ;
| A.5(8)-(10) ‘8.3 | TASK ANALYSIS: i

UKHOWLEDGE DOMATNY
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Sub-STEP B.4.2

JOB DIAGRAH

INPUT

Completed task
description FORM3:
grouped and
cross-referenced

+
task analvsis FORMS and

associated questions fv

ACTION

OouTPUT

Collect task aralysis
information for the

lowest level task

description

Task analysis for:

-Each performance
" Sub=-STEP'

-Each knowledge domain
"terminal behavior"

vi

INPUTS which have to be
responded to
differentially

INPUTS which have to be
responded to in the
same manner

Create diagram showing
what the INPUTS are
which have to be
distinguished

in order to make

a differential
response possible

Diagram features
representing
DISCRIMINAT IONS

vi.a

Create diagram showing
what the [NPUTS are
which have to be seen
as the same in order
to make the same
response possible

Diagram features
representing
GENERAL | ZAT I ONS

vi.b

ACTIONS which are the
responses to |HPUTS

Crcate diagram showing
the INPUTS and ACTIONS
which have to be
associated

v.C

Diagram features
representing
ASSOCIATICHS

vi.c

Sequence of
associations

Collect and sequence
series of diagrams
for associations

v.d

Series of diagrams
representing CHALNS
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E

BATKGIOUND INFORMATION

page
Overview of task analysis process 168
Diagramming discriminations among
and generalizations across INPUTS 169-178
and OUTPUTS
Diagramming associations, action
179-185

generalizations, and chains
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DISCRIMINATICAS:

-among inputs
-among outputs

and

GENERALIZATIONS:

-across inputs
=across outputs

169




CRITERIA FOR !DENTIFYING WHEN CRITERION BEHAVIOR
(IN PERFORMANCE OR IN KNOWLEDGE DOMAIN) INYOLVES A DISCRIMINATION

B.4.2 AMONG INPUTS OR A GENERALIZATION ACROSS INPUTS* _
IDENTIFICATION 24150 (IFPZ‘L(’ to OUTPUTS
MATRIX
among |INPUTS across INPUTS
CRITERIA -Irputs have to be distinguished -Inputs have to be seern as similar

from one another

SKILL ELEMENTS

A DISCRIMIRNATION

A GENERALIZATION

INPUT
EXAMPLES

-The chiomisinn student has to be
able to tell tie duffenence
betiween exampbes of a Loucd and
exampled of a gas (s0 that he can,
when asted to do 8o, Label them as
"Liquid" on "gas"].
-The mathh student has to be abfe to
2okl the difference betiveen
addition koxmats and sultrcetion

5 5
formats, e.g., +4 vs. -4, (s0 that
he can penfonm The approprdiate,
dif4cnent operations).

=The chemistnny student also has 2o
be able to sece the simifarnity
amona various cxamples of a L4q
(50 thet he can Label them all as
"Liguady'").

The meth student also las to be
able 2o sce the similaritu amona
ucvuauom L1 "addE o™ Kofunwta

¢.q., 4~3 and (x+4)+{w+2), 50 he
can petionm the same "adding"
openation.

EXAMPLES

-A media specialist has Lo be able
Lo tell the diffenence beticeen
wmdencxposed, properld expesed,
and cvencxpesed photographs he has
Ztaken (80 he can decdde wiethen o
use on not wse Liem on make
decissons about future exposure
Limes .

-The English student has to be able
Lo tell the diffenence betireen his
u»u',ténq that 18 well organdized and
that 48 not welf ofmwuzed (0 he

can deedde to accept one on
continue Lo male nevdsdions in the
othen).

-The media specialist also has to
be able *o see the sdmilanity
acicss . tograniis 0f varniang
deanrees 4 underexpodune on see
the s4inilanditr across photographs
o varnin Jdegnrees of ovenexposure
(80 that he can nrefect any that
fall witivin the underexrosed ox
withisz the overexposed range) .

-The Etmlish student has to be able
Lo identifu nanges of well
onganized wniting {80 that he can
decide to accept "acceptable"
varniatirns) and he has to be able
Lo Ldeatify amnaes of poorlu
organized wiiting (so0 zhat he can
decide to refect "unacceptable"
variations) -
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B.4.2

WHAT A DISCRIMINATION IS AND

VHAT IT ISN'T
(DENTIFICA 11IUN
MATRIX
BEHAVIOR A DISCRIMINATION HOT A DISCRIMINATION
among [NPUTS {making a response to the [HPUT)
-Seetng or permviving the =laking the appropriate responsc
differcince anong INPUTS basced (taking a different ACTION) to
on relevant properties of the INPUTS requiring different
CRITERIA INPUIS responses.
-Forms the basis for the ability o .
to make a differential response (See ASSOCIATION later.)
to INPUIS requiring it
—
The ACTION taken in response
to the different INPUTS which
have been distinguished from
EXAMPLES DISCRIMINATION among INPUTS one another
Hlearing the difference between Writing down the letter
MORSE CODE three dots and a dash and four corresponding to threes dots and

dots and a dash

a dash or the letter correspond-
ing to four dots and a dash

CALLING PEOPLE
BY NAME

Sceing a differcnce 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 hecaring
the di fference (based on
auditory properties) between
friendly and unfriendly aircraft

Reporting to headquarters of the
appraach of friendly or
unfriendly aircraft

OR
firing at the unfriendly and

Wwithholding fire from the
friendly aircraft
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B.4.2

IDENTIFICATION

CONTRASTING DISCRIMINATIONS AND GENERALIZATIONS

MATRIX
BEHAVIOR GENERALIZATICN DISCRIMINATION
e — —————
-Sceing or percetvinn the -Seeing or percetving the
strilarity among 13PUTS belonging | differemce among INPUTS based on
CRITERIA to the sarme class (based on their | relevant properties of the INPUTS
relevant attributes)
-Forme the basis for the ability -Forms the basis for the ability
to rmake the same response to all to make a differential response
INPUTS requiring it to IRPUTS requiring it
EXAMPLES
similarities within a class differences between classes
GENERAL
| 7~ C -
’ h
| ] ]
\E‘A [:::::]___ ,
4
= o
-Seeing the similarities among ~Seeing the differences between
PHYSICS all types of materials which those types of materials which

qualify for the label “solids''

are solids and thnse which are
liquids

e.g., is mercury a liquid or a
solid?
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DETERMINING WHICH PORTION OF FORM A.5(4) TO USE

B.4.2 IN DIAGRAMMING DISCRIMINATIONS AND GENERALIZATIONS
DECISION
MATRIX
A DISCRIMIMATION A GENERALIZATION
CONDITIONS among INPUTS across (NPUTS
to be diagrammed to be diagrammed
-Describe two or three different -Deseribe two or three examples
specific inruts or two or thiree of each input class tn each
ACTION difjerent innut elasses in sinagle set of rectangles in the
TO TAKE INPUT eolrm.

tuo or three separate sets of
rectangles tn the INPUT colurn. *

-If there are additicnal different
irpi:ts to be discrimirated from
the two or three alrcedv recorded,
use Supplementary FORM A.5(5).

-If there are more exarples to be
recorded withir each class, use
Supplementary FORM A.5(0) .

*Sce Section E.3. 65 for definition of sreeific inputs and input classce.

SET

Sk«

Soom A LA

' DISCRIMINATION:

\ Among Set 1, Set 2,
and Set 3

GENERALIZATION:
Within Set I,

Within Set 2,
Within Set 3

S iy BV e LV )
l an
, —
S
1 H’| -
T
( | -
Lk
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Form A Y (4}

for TASK

B.4.2

“PERFORMANCE' EXAMPLE OF DIAGRAMMING
FOR A “DISCRimINALION' AND A “GENLRALIZATION"

STEP E Sub STEP 2 I a.|TASK DESCRIPTION

INPUT

ACTION

ouTPUY

Subtraction nroblems —_— —_
vii
b TASK ANALYSIS
(4) - [+3)
vii.a.)
(7) - {5}
— —_—
vn.a.z
R DISCRIMINATIONS: The math wtudent has to discriminate
(14) - 2} between input classes vii.a and vil.b;
. he has to recognize the difference in
vii.a.} notations between vii.a examples and
vii.b examples
(4) - [-3)
F——
vii.b.l
(7) - (-5) |
— _—
vii.b2
(14} - (-2) GENERALIZATIUNS: He also has to generallze across
| inputs within each input class (e.g.,
5.3 within vil.a); he has to recognlze
vit-o the similarity In notation of all the
vil.a examples and all vii.b examples,
—

V74




8.4.2

YKNOWLEDGE DOMAIN'* EXAMPLE OF DIAGRAMMING
FOR A “DISCRIMINATION' AND A "GENERALIZATION"

Form A5 (11)

for AREA : v ] romc 5“""0”"'" 1| eenavion 7] Lfrask oescaerion

INPUT ACTION ouTPUY
Tupes of mattca —_— —
i
B b. TASK ANALYSIS T
wood —
i.a.l
cloth — _—
i.a.2
DISCRIMINATIONS: The physics student has to discriminate
ice betiven examples belonging to three
. classes of matter: the i.a class, the
i.a.3 i.b class, and the I.c class.
GENERALIZATIONS: #He also has to generalize across, i.e.,
see the similarity among, all examples
waten ' ' within a class: e.q., i.a.!, i.a.2, and
bl i.a.3.
ga,so[_(',;c —— —_——
i.b.2
sdynun ——J
i.b.3
hefium —
i.c. !
nitneqen — _—
i.c.?2 L
—
oxugen
o i.c.3
ERIC--——— ——— - T
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B.4.2

DECISION
MATRIX

DETERMINING HOW TO DIAGRAM DISCRININATIONS
FOR "'SPECIFIC'" INPUTS AND FOR INFUT “'CLASSES"

CONDITIONS

Discriminations among
specific INPUTS

to be diagrammed

on FORM A.5(4)
or

on FORM A.5{(11)

Discriminations among
INPUT CLASSES

to be diagrammed

on FORM A.5(4)
or

on FORM A.5(11)

) o
(1) lare cniy one entry in each

(1) Make more_tlan one entry in
each "set" ¢

ACTION "eet" of three imput rectarglec shree input
TO TAKE (indicating it is specific). rectanglces (.adicating it s
OR a clucg of inpurs).t
(r) Cptionally, orcate a dicgran
vith only one rectanrle jor
cach cyeeitic wnput,
“DRIVING'' EXAMPLE "ALGEBRA'' EXAMPLE
(1) (1)
[’ ] 4+ (-3)
= p . . ]
Red Light —] — 54+ (-2) —
[ I 2+ (-7)
ExAMPLES 4+ [+4) }—
Green Liaht > 54+ (+2) —
2+ [+7)
ANOTE: Classes rarely are

OPTIONAL, ALTERNATIVE DIAGRAMMING
(2)

Red £ight

Green Right

restricted to just thrce membera.

They are dlagrammed in threes
merely for convenience., See
next [ ~ye for use of supplemen-
tary diagrams where wcessary.
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B.4.2

DECISION
MATRIX

DETERMINING HOW MANY INPUTS WITHIN A ''CLASS"
TO DIAGRAM IN A REPRESENTATION OF A GENERALIZAT|ON*

CONDITIONS

-The 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

(generalization likely
to be easy)

-The entire class of
INPUTS is relatively
LARGE (not infinite)
and,

=All the inputs are
highly dissimilar

(generalization likely]
to be difficult)

ACTION
TO TAKE

-Diagram all the
inputs;

-Use Supplementary
GENERAL1ZATION FORM
A.5(6) - PERFORMANCE,
FORM A.5(12) -
KNOWLEDGE DOMAIN, when
necessary

-Diagram only a
representative sample
of the inputs

-Diagram examples of
frequently and
infrequently occurring
inputs

-Use Supplementary
GENERAL I ZATION FORM
A.5(6) - PERFORMANCE,
FORM A.5(12) -
KNOWLEDGE DOMAIN, when
necessary

R
-Diagram all the highly
dissimilar inputs

-Use Supplementary
GENERALIZATION FORM
A.5(6) - PERFORMANCE,
FORM A.5(12) -
KNOWLEDGE OOMAIN, wher#
necessary

_—

EXAMPLES

¢.q., INSTRUCTIONAL
TECHNOLOGY :

e.g., TRIGONOMETRY:

Forn purposes of teach-
ing about all the types
0§ "evaluation,"
diagram all the tupes
belonging to the class,
L.e., "informal,"
"fommative,” and
"evaluative"

e.q., MEDICINE:

For purposes of teach-
ing about the class
concept "venereal
disease," since the
tupes are Limited in
numben, diagram them
alk

Fon purposes of teach-
ing what a “sine" 48,
since all night-angled
niangles are hic'ly
similar, onlu a small
sample of adakt-angled
tuiangles need be
nepresented

¢.q., ENGLISH:

For purposes of teach-
ing what a "singulan”
noun 45, sdince mosi
singulaon n:;:; are
highly 8imilar, even
though The clads
"singular nouns” 4is

huge, only a sample
need be &epaueﬁgea

e.g., SPELLING:

For punrposes o4 teach-
ing the "past
participles” of a Largel
numben of telected,
{uegulan venbs, since
all ane highlu
dissimiban ({.e., see,
go, come, etc.}, akl
should be nepresented
in the diagnams;
(generzlization is not
possible, and each
separate association
will have to be taught,
L.e., dee~have seen,
go-have gone, come-
have come, etc.

“Rzview page 1;’ in Section B.3.§ regarding recall and transfer requirements.
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CRITERIA FOR DETERMINING THE ADEQUACY

B.4.2 OF THE DIAGRAMMING OF DISCRIMINATIONS AND GENERALIZATIONS®
STANDARDS
MATRIX
o SPATIAL .
STANDARDS COMPLETENESS DIFFERENTIATION CROSS-REFERENCING
-All the different -Specific/class inputs -All inpute for a give
specific inputs are .. Cpr o given Sub-STEP are
diogrammed A4 specific tnput identified by the
18 represented by eame Roman ber
~-Examples within a one rectangle o i ori ’
CRITERIA class of inputs: ©ges s OF U, OF

**Small class fully
reprcsented

**Large claes of
diggimilar examples
&ZZH represented

*Each different oulput is generally represented by a single rectangle.

**A class of inputs
18 represented by
a gset of jotned
mectang ‘es

-Each different
specific input or

and different set of
rectang lee

-All the represented
examples of a clase
of inputs are grouped

within a simgle aset b.4, ete. |
of rectangles -Classes of examples
that are only sampled

vit, ete.

~Eoch different
specific tnput or
eact. different class
of iwputs is
tdentified by a

.« Larg P each different clase different lover case
; .ia;.:lz:s OJle of inmputs is assigned| letter: 4a, b, e, d, '
'T_::,m; am::!ip s a spaticlly separate ete.

-All examples within a
class are identified
by Arabic rmumbers:
a.l, a.2, a.3, w.4,
ete., b.1, b.2, b.3,

ghould be identificed
as non-exhaustive,
e.g., by using an
tnfinity symbol (=}

wood

iv.a.l

iron
iv.a.2

atlver
iv.a.3

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.

ERIC
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ASSOCIATIONS

-input + action

GENERALIZATIONS

-action

CHAINS

-series of associations




B.4.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING WHEN CRITERION BEHAVIOR INVOLVES
ASSOCIATIONS, GENEKALIZATION OF ACTIONS, OR CHAINING

CRITERIA

SKILL ELEMENTS

-Inputs require
diEfcrcnt ACTIONS be
taken 1n response to
them

-Different specific
inpute or different
input classea have to
be linked with their
own particular ACTIONS

An ASSOCIATION
between INPUT + ACTION

-A given specific input
or a given input class
ocan be iesponded to by
altermative actions

-The altermative
actions are
interchargeable

-Actions must be seen
as being
interchan. jeable

-A series of sequenced
INPUT-ACTION
associations have to
be run off in their
entirety for behavior
to be completed

e.g., a series of
Sub-STEPS
(PERFORMANCE)

e.g., a complete
series of
associations for
terminal
behavior
(XNOWLEDGE
DOMAIN)

An ACTION
GENERALIZATION

A CHAINING
of a series

of ASSOCTATIONS

EXAMPLES

¢.g., MEDIA WORK

The media specialist
has to associate the
proper actions,
"increase {in exposure
time," and "neduction
in exposurne time," when
§aced with photographs
(inputs) that are
underexposed or that
are overexpoded.

¢.q., ENGLISH

The English student has
2o be able to take one
or mone interchangeable
actions, sau, revidion
strhategies, 4in onder 2o
edit waiting having a
particulan fault. When
the wniting appeans
disornganized, he might:
++Use headings, on

«*Rearrange aections,
on

»+Provide an overview

¢.q., INSTRUCTIONAL

TECHNOLOGY

Moat of the Sub-STEPS
in this handbook have
to be perfonmed in
sdequence. The
Lechnologist therefone
has to Leaxn Lo perfoam
each Sub-STEP, follow
4t {n sequence with the
next Sub-STEP, the
next, and 80 on.




DEVERMINING HOW TO DIAGRAM
8.4.2 ASSOCIATIONS, ACTION GENERALIZATIONS, AND CHAINS
DECISION
MATRIX
if terminal behavior {f terminal behavior {f terminal behavior
involves involves muitiple, involves
CONDITIONS a single ACTION interchangeable ACTIONS a CHAIN
to be associated to te ASSOCIATED of sequenced
with an input with an input ASSOCIATIONS
i.e., ACTION

Describe the ACTION -Describe the -Collect all the task
to be associated with | altemative ACTIONS analysts forms for
ACTION each set of rectangles | to be associated with | all the separate
TO TAKE Enter deseription in each input class M;.:‘ngia E’l:at make
the ACTION (middle) |-Enter descriptions in !gmmnmcw
colum the set of actions in '
the ACTION (middle) -Collect all the task
Use FORM A.5(4) balow colum analysis forms for

the terminal behavior
tn a KNOWLEDGE DOMAIN

-Represent the chain

by serially (spatially
ordaring all the
diagrams for each
sub-STEP (See page 146

-Use PORM A.5(?) below

FORM A.5(4) FORM A.5(7) SUPPLEMENTARY
t Y YC LI
I e R s S ) F'E:——:]::ﬂ?v:—] =
] oy acTion oUTRY 1 i
|
H l —— —
L —_— 1] i

o TAR amAL Yo

- —

—

l
|
|




B.4.2

"PERFORMANCE'® EXAMPLE OF DIAGRAMMING OF AN ASSOCIATION®

Form A-S (4)

for TASK 'y I STEP

Sub-LTEP 2

&.| TASK DESCR(PTION

INPUT

Subtraction problems

ACTION

Does subtraction
problems

ouTPLY

Answens

b. TASK ANALYSIS

(4) - (+3)
vii.a.l

(7} - [+5)
vil.a.2

(14) - [2)
vit.a.}

(41 - (-3)
vil.b.1

{7y - (-5)
vil.b.2

(14) - (-2)
vii.b.3
—

Subtracts the o
rumb ers

viii.a

ASSOCIATIONS:

A Lessen numben

ix.a

The math student has to associate each

of two actions, viii.a and vili.b, with
the appropriate class of inputs, i.e.,
vii.a and vii.b, respectively.

Adds the fwo numbers

viii.,b

——

ix.b

L

44 gequenced series of individual diagrams, like the one
on this page (a diagram for each Sub-STEP), collectively
rep.esents the diagram for a CHAIN.

s




B.4.2 THE DIFFERENCE BETWEEN ''DISCRIMINATIONS'* AND ''ASSOCIAT{ONS'
{DENTIFICATION
MATRIX
SKILLS DISCRIMINATION ASSOCIATION
~Seeing the difference(s) betwveen |-Linking an appropriate ACTION to
INPUTS an INPUT or I¥"UT class
CRITERIA «+In the diagram to the left, the | +<In the diugram to the left,
diserimination involves seeirg the assceiation involves linking
the difference in noitation the viita ACTION (subtracting)
between the class viia (a combi- with the appropriate INPUT classw
nation of a minus sign and a (viia) and linking the viirb
plus sign) and the class viih ACTION (addina) with the
(a combiration of two minus aoppropriate INPUT class (viib)
signs)
The discrimination involves only The association involves the
INPUTS linking of INPUT and ACTION
EXAMPLES PN
1o 3G 13 oh Coti T INPUT  ACTION OUTPUT

183



B.4.2

“'PERFORMANCE'' EXAMPLE OF DIAGRAMMING FOR AN "ACTION GENERALIZATION"

Form A-5(7) SUPPLEMENTARY

for TASK l t I STEP E SupSTEP I 3 CELL l 2 ] &.] TASK DESCRIPTION
[ INPUT ACTION OuTPUT
Learning problems lses technique to Leanning diff<culltn
reduce £earnana neduccd {aff students
difficultn accommodated)

xiii

xiv

Xv

v TASK ANALYS!S

Digfecult "asscciaticd
Lo Leann

Provides stacina clucs
about which "dnputs"

xiii,a

ACTION GENERALIZATION:

The instructional technologist
has to generalize across
actions, producing one Or more
interchanqeatle actions
(xiv.a.l, xiv.a.2, or xiv.a.3)
when faced with input xii.a.

ane "assocdated” with
vhdch "activities"”

xiv.a.l

Reguines "necogndtion"
nesponses before
nequinding "production”
redpoinsed

xiv,a,?

Provddes a model
Lo Le copded eanly
in fearndng

Reduced difficulitu 4in
learnina association

xiv.a.}

XV.8

184
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8.4.2

STANDARDS
MATRIX

CRITERIA FOR DETERMINING THE ADZQUACY OF THE DIAGRAMMING
OF ASSOCIATIONS, ACTION GENERALIZATIONS, AND CHAINS

STANDARD:

CRITERIA

COMPLETENESS

ACSOCIATICLS

-Fow cach different
. - ,.r—‘-‘—_-—__-
specific input, the
diaaran should
identifu the aeotion
o o ————
assoctated with it

-For each differcnt
class of inputs, the
diagran should
identify the action
] - g
acegocratea witn it

ACTION GENERALIZATION

-Ferh sct of
altermative or
interchancealle
actions is tdentified

CHAINS

-There should be a
task analysis diagram
for cach lovest level
task deseription
(A sertes of such
diagrame graphically
represcnts the wvhole
chain)

SPATIAL
DIFFERENTIATION

ASS0C1ATIONS

~-Facl: different action
16 represented Ly
one rectangle

ACTION GENERALIZATICH

-Fach set of
alternative or
interchangeable
actions ts tdentificd
by a set of joined
rectangles

CHAINS

-Eash form for the
lovest level task
deseription unit
(i.e., a performance
Sub-STEP or a
knowledge domain
termiral bekavior)
graphically
represents a unit of
the chain

186

CROSS-REFERENCING

SEOCIATIONS

~All actions for a
gtven Sub-STEP are
identified by tne same
Roman rurder, e.g.,
i1, or v, or v'i, ete.

~Each Jd.fferent action
is tdentijied Dy a
different louxr cace
letter: a, b, e, d,
e, cto.

ACTION GENFRALIZATION

-All actione in a cet
of actions are
identified ly the same
Roman nmumlier and the
game lover case
letter, e.g., xiv.a,
or xvit.b, ete.

-Each different action
(rectangle) in a set
of actions 18
identified Ly a
different Arabic
nunber: ziv.a.l,
xiv.a.2, riv.a.3, ete.

CHAINS

~Eaeh successive
diagram in the chain
18 identified by 1
proaression of Roman
numbers:

INPUT ACTIOR OUTPUT

I A
C [ h
[
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QUESTIONS TO BE USED IN OBTAINING

B.4.2 TASK ANALYSIS INFORMATION
FORM A.5(4) QUESTIONS FOR FORM A S (4)
....[:jw - -‘:_[;] %-'—'."_-9_ RECOMMENDED QUESTION FORMATS

ORIENTING STATEMENT

‘‘Now, we want some more detail
about each sub-step.'

———— e

& TANE ML YR

QUESTION ) (Discriminations)
“Let's take Sub-STEP . ]

= — SFSter T

When you are

R

activity

e

what different

|
|

S irput conditions
are there that would cause you to
take a diffeceat course of action?"

QUESTION 2 (Associations)

- "For each of these different
., what different

imput comditioms
| course of acticn would you take?'

— — QUESTION 3 {Action Generalization)

J ""One at & time, let's take each of
these actions you mentioned.
[]
Are there alternative ways to
"
-———1——1
L action

QUESTION & (input Generatization)

*One by one, let's take these
¥
types of you
input conditions
mentioned; are there possible
variations within each type that

would still tead you to deal with
them all in the same way, i.e.,

P

action tc be taken

QUESTION § (Discriminations ~ Outputs)

"For each of these
L] input
, whai differences in

conditions

ouicomes, if any, are therel"

QUEST (UN [

‘"Are there ztandards about thece
which are crucial for

outcomes .
satisfactory performance?”

QO

ERIC
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ILLUSTRATION SUNMMARIZING PROCEDURES FOR DIAGRAMMING

B.4.2 TASK ARALYSIS ILFORMATION FOR A "'PERFORMANCE' SUB-STEP®
DIAGRAM
#1 A2 13 F1]
Transfer from Ask expert Ask expert Ask expert
task descrip- informant to informant to informant to
tion FORM break the INPUT identify each identify each
A.5(3): at top of FORM ACTION to be OUTPUT that
“'Summary of A.5(4) into the associated results from
Sub-STEPS" separate inputs with each each different
the descrio- which have to different set action
. P be discriminated| | of inputs
tion of a and qge eralized
Sub-STEP ge ¢
7 R i 7
Ig top of task Record informa- Record informa- Record informa-
analtysis FORM tion in INPUT tion i ACTION tion in OUTPUT
A5 (W) column in column in column in

bottom section
of FORM A.5(4)

bottom section
of FORM A.5(4)

bottom section
L?f FORM A.5(4)

FORM A.5(3)

r.. :“..'_] e [50 - B .........f_:.*.‘a ‘
I |
S B
I
i L o o ,L_._-_,___d L_.,:;""-%J<
[ ,-—..-_,T l, e e ._T NN N
_:_4 e 2 | :4'
. ( )
F_T_.[ N
L sj e ] L. - = _J']
| r—._"_~_‘1 (_#, r**“‘*"‘::J
| ]

FORM A.S5(&)

Pomasre

e S B W R aas)

.lu- DESCRIT 0N
T oureer ~

ee exampl: on opposite page
EKC Pp g

wll Toxt Provided by ERIC

—
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Form A-5 (4)

STEP

for TASK

EXAMPLE #1 (Driving)

Sub-STEP

o.] TASK DESCRIPTIO

INPUT

Railroad crossing using
asignals 2o 4andicate
approaching thadin

ACTION

Makes approach
depending on conditions

QUTPUT

Decision 1o continue
on si0p

— —_—
vi vii vii
b. TASK ANALYSIS
Flashing Light s4gnal
at crnodsing
vi.a.l
Laverned gate at Decelenates and stops Veluicle stopped
crossing 5 | before crossding ——— | before crossing
vi.a.2 vii.a viil.
Ringing bell at
cressding
vi,a.3
NO SIGNAL: O
No trhain coming '
vi.b.1
NO SIGNAL: Looks both waus and Vehicle in continued
Thain stopped at a — | ploceeds without ——p | motion
dus tance vi.b.2  4Lopping vii.b viit.y
NO SIGNAL:
Traks: moving sLowly L.
Lwt a distance ;4 '
— —_—
192




Lo#m A-5 (4)

EXAMPLE #2 (Speaking "'Engl.sh')#

STEP

*N. B.

for TASK Sub-STEP a.|TASK DESCRIPTION
INPUT ACTION OUTPUT
Pensonal »ronouns Uses present tensc Conncet subject-verb
0§ the veab "Zo be" pain
—_— —_——
xi xii
b. TASK ANALYSIS
he
X.a.
she —> | Says "is" ——»| Conneet singulan pain
x.a.2 xi.a xii.a
i3
x.a.3
r
we
x.b.1
you ' . Connect plural pain
! - . . " "
SINGULAR AND PLURAL > | Says “are —> | (plus tééws;utan Hou
x.b.2 xi.b exception xii.h
they
x.b.3
", Connect {inst person
1 > Says “am singular pait
x.c. xi.c xii.c

This is a diagram for the "performance," speaking

English, not "stating rules," which would be
"knowledge domain"

1937?5[




SUMMARY OF PROCEDURES
FOR DIAGRAMMING
TASK ANALYSIS |NFORMATION
FOR ALL TERMINAL BEHAVIORS
RELATED TO A Sub-TOPIC*
IN A KNOWLEDGE DOMAIN

*0p, if obtained, related to the
lower level Sub-Sub-TOPIC

PLUS
TASK ANALYSIS EXAMPLES




8.4.2

ILLUSTRATION SUMMARIZING PROCEDURES FOR DIAGRAMMING
TASK ANALYSIS {NFORMATION FOR A BEHAVIOR IN A "KNOWLEDGE OOMAIN''

DIAGRAM

rt "2 ”3 11
Transfer Ask eupert Ask expert Ask expert
a criterlics informant to informant to informent to

break the INPUT identify each identify each

"’w""""%(::)’" at top of FORN ACTION to be OUTPUT that

. A.5(11) into the associated results from
to the ¢t of separate inputs ‘with each each different
FORM A.5(T1) which have to different sct action

be discriminated
and generalized

of inputy

g

&

g

<

Enter the
‘'given' in the
input square.
Enter the

Record informa-
tion in INPLT
culumn in
bottom section
of FORM A.5(11)

Record informa-
tion in ACTION
coltumn in

bottom section
of FORM A.5(11)

Record informa-
tion in OUTPUT
column in

bottom section
of FORM A.5(11)

——

student's
resgonse in [
the action

square t

SEE EXAMPLE
ON OPPOSITE PAGE

QUESTIONS FOR  FOMR A 811

RECOMMENDED QUESTION FORRAY

QRIENT NG STATENEWY

“Now we want te got specific detell
about the content end terminsl
Sshovior expscead for eoch
7.!,
vou just

oonsept,
idontified.”

QuEsTion £
“Lat's tohe

Wt wi 11 the leorner be glven
. - aorner glven
wita.
(1WPUT) whon you test hial? Whet will
" be angected te do (AMCTION)T What
will the GUTPUT consist of I

QUESTION #2 (Biscriminations)

"lat's tahe the 1NPUT you ment{oned.
fram whot sther ¢ifferent typals) of
IWPUTS dons the ieerner heve to
discrimingte et

QUISTION #) ‘Avseciations/Chains)

“For soch INPUT you ientifisg, whet
oction does the leurner have t3
tohe

QUESTON 84 (1PUT Coneralization)

"“For gach 1NPUT, sre there pessisle
veristions thet nevertheiess reew!rs
the lserner to take the seme ACTIONT

QIESTION #S (ACTION Ganerelizetion)
‘Lat's tohe aach of these ACTIONS,
is there an alternstive form It
con tahe?’

QUESTION #6 (Disceisinations - Ouvtputs )

“For esch 1WPUT, is there o
161 7farent outcom? WhotT"

ERIC &
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Form A-S (1Y)

EXAMPLE #) (Trigonometry)

for AREA TOPIC Sub-TOPIC BEHAVIOR o] TASK DESCRIPTION
INPUT ACTION GUTPUT

Geven: Defines trigonometric Coaxect definition of

function using letters Dvigonometric functiond)
¢/ la for ight-angled
Luangles
A C
and asked to define
rigonometric functions

b. TASK ANALYSIS

Asked Lo degine
dine a

Asked to defs re
codine A

Definition of aine a

Adbked Lo define
Langent A

Definition of cosine A

Wnites:
a
¢
Writes:
b
¢
Writes:
a
b

Deginition of tangent 1




m A5 (1) EXAMPLE #2 (Trigonometry)
for ARCA TOPIC Sub-TOPIC BEHAVIOR 2. [ TASK DESCRIPTION
- INPUT ACTION QUTPUT
Given the defindition Labeds the functions Connecet Labelina of
of right-angled uigonometrnic functions
tigonemetrnic functicns
and this diagram: B —_—
Z]"
ATp C
b. TASK ANALYSIS
Asked to Label: Labels the function Connect Label
c cosecant A —_—
a
N
Asked to Label: Labels the function Connect Label
o secant A  ——
b
Asked to Labek: Labels the function Comnect Label
b cotangent A -
a

|99/£0.0




AS (1)

for AREA | l TOPIC

EXAMPLE #3 (Statistics)

Sub-TOPIC BEHAVIOR

8.|TASK DESCRIPTION

INPUT

Question:  Unden what
condetions do rvou use
ecach of the three
measunes of central

ACTION

States the conddtdions
and tie statiatics
Lo wse

ouTPUT

Comnect matching of
cond{tions and
stntistics to use

quality of undit of
measurement

OR
-Interest in whethen
certain cases fall 4n

"Use the median”

uppen on Lower half
of disfribulion

~Quickest estimate of
central tendested

wanted
OR
-Rough estimate
sctis factony
OR
-Need to know most
tupicak case

States the condition
(2o the Left) and sans,
"Use the mode"

Lendency
b. TASK ANALYSIS
~-Greatest neliabi ity
wanted
OR
-0ther computations
are Lo fellawy
b OR States the condition Correct match
-Distaibution £a (o the Left) and saus, .
symmetrical "Use the mean"
-Dis tuibution 48 badlu
skewed
OR
-An dncomplete
dis tribution 48 adven
_OR ' States the conddition Cormnect match
-Uncertainty ai~ut (to the Left) and sans,| —

Conrect mateh

201




PREVIEW OF THE NEXT SubSTEP

YOUR PRCDUCT

A task analuysis corplete to the lowest level of
detail required in order to tdentify what skills the
target audience does not l.ave and rust be taught.

WHAT YOU WiILL
WORK FROM

(1) Provisional task analysis for each performance
SubSTEP or for each knowledge domain terminal
behavior,

WHAT YOU WILL
DO

(1) Determine whether task analysls has been com-
pleted at an appropriate enough lavel of
detall (and complcte It if it has not been).

FORMS YOU WilLL
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
respactively,

202




DESCRIPTION OF Sub-STEP B.4.3

L 4
INPUT ACT'ON OuTPUT
Provisional task Determine adequacy of Task arnulysis for each
analysis for each level of detail; and Sub-STEP at appropriatd
Sub-STEP probe for more detail level of detail
. when necessary >
vii viii ix
Job Aid Contents
CRITERIA FOR
{DENTIF\ ING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: s task |-MATRIX: Probing [-MATRIX: Task FORMS A.5(4)-(7)
analysis at for more analysis at for PERFORMANCE
appropriate level detail . . . . 205| appropriate level and/or
of detail? . . .205 of detail . . .209({FORMS A.S5(11)-(14)
for KNOWLEDGE DOMAIN
. SUMMARY OF
PROCEDURES . . . 208
Required Materials
COMPLETED MATERIALS COMPLETEd FORMS BLANK FORMS
STEP STEP
FORMS A.5(4)-(7) OR B.4.2 SAME AS COMPLETED FORMS

FORMS A.5(11)-(14)

.
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JOB DIAGRAM

Sud-STEP B.4.3

INPUT ' ACTION ouTPUT

Task analysis for each
Sub-STEP at appropriate
level of detail

Provisional task Determine adequacy of
analysis for each level of deta’'l; and
Sub-STEP probe for more detail

vhen necesse.7y

viii

Learner population

gan perform the ACTIONS
tdentified in task
analysis diagrams

Accept the task
analysis as complete

vii.a

Learner population
cannot perform the
ACTIONS identified in
task analysis diagrams

vii.b

viit.a

Task analysis at an
appropriate level of
detall

ix.a

Probe for more detail,
and continue to obtain
lower level task
analysis information

viii.b

Task analysis at an
appropriate leve] of
detalil; {.e., at level
at whici 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 209

detail of task analysis
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B.4.3

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING WHEN A TASK ANALYSIS FOR A GIVEN SUB-STLP
IS OR ISN'T AT AN ADEQUATE LEVEL OF DETAIL

AJEQUACY OF
DETAIL IN

ADEQUATE .
YASK AHALYSIS Q r INADEQUATE
DIAGRAN
Target learner population Target learner population
CAN (without further action) CANNOT (without further action)
CRITERI/ take all the ACTIONS take all the ACTICNS
' identified in the identified in tie
task analysts diagram task analysis diagrcm
for a given Sub-STEP for a given Sub-S7EP
e e
EXFMPLES Sce opposite page See opposite page
DETERMINING WHAT TO DO WHEN TASK ANALYSIS DIAGRAM
B.4.3 IS OR IS NOT AT AN ADEQUATE LEVEL OF DETAIL
DECISION
MATRIX

CONDITIONS

Task analysis diagram
1S
at an adequate level of detail

(i.e., judgment is made that
all ACTIONS can be performed)

ACTION
T0 TAKE

diagram as
omplete

Accept
e

EXAMPLES

See cpposite page
(Situation #1)

Task analysis diagram
i€ NOT
at an adequate level of detail

(i.e., judgment is made that
all ACTIONS cannot be performed)

-Identify the compcnent
diseriminations; gencralizations,
and assoetations involved in
taking the ACTION

-Create a diagran showing tie
component discriminations,
generalizations, and associations

-Continue getting more detatl,
urtil it 18 judged that all
identified actions in eaci: rev
diagram CAN be taken

See opposite page
{(Situation f2)
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EXAMPLE OF DECIDING WHEN IT S NECESSARY TO OBTAIN

B.4.3 ADDITIONAL TASK ANALYStS INFORMATION
EXAMPLES SITUATION #1 SITUATION #2
INPUT ACTION INPUT ACT1ON
Xy = (+v))
IDENTIFYING |
WHETHER TR Subtracts Subtnacts
TASK ANALYSIS n n
DIAGRAMS
ARE ADEQUATE |
X o ! X - Yy
—
X, - =y X - (-] '
n l n n

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,

|

<=

ACTION TO TAKE
BASED ON JUOGED
ADEQUACY OF
TASK ANALYS{S
DIAGRAMS

The above diagram is at an adequate
level of detail because:

(1) The learner population can
take all the actions
identified; and

All the discriminations and
generalizations {about positive
and negative numbers) which the
learner population has to
practice are identified.

(2)

NO FURTHER, MORE DETAILED
DIAGRAMMING 15 NEEDED

The above diagram is NOT at an
adequate level of detail because:

(1) The learner population cannot
subtract in all situations;

(2) The discriminations and
generalizations involved in
subtracting need to be

diagrammed;

e.q.,
INPUT ACTION
Subtract and
X =Y | —»]get a negative
answer
when Y is

larger than X

Subtract and
X =Y |l—»|get a positive
answer
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) 1f 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 mada.
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Aruitoxt provided by Eic:

B.4.

3 L

ILLUSTRATION SUMMARIZING PROCEDURES
{GETTING MORE DETAILED TASK ANALYSIS INFORMATION WHEN NEEDED

IHVOLVED 1IN

UrAGRAM <
‘ ”l #2 r3 rh
AT help of 1f judgrent s On each new Continue as in
g - Informant made that diagram 23 until point
i | expert inspect target learner inspect all is reached
| ] task analysis population (AN the actions where judgment
v | diagrams for make all the and make . Jis made that
‘ ?;%EHE%E%%%§; actions, y | judgment ! Jall ACTIONS
| . . whether the can be taken
! or for each no further
'l critarion . analysis is target !earner
i} behavior : necessary population CAN
THoR AS(EE)) . {or CANNOT take
: i lall the i
; identified
' ACT (ONS

<

| atl
i | identi
actions

Make judgqment
whether the
Jtarget
population CAN
or LANNOT take
the

Imere the i
digeriming-
| tToms, gener-
alizations,
and associ-
- aticra

learner

fied

If judgment is
made that
target learner
population
CANNOT make all

_the actions,

on a separate,
new FORM A.5{kL)
Lar A5{11),
diagram the
discriminations,
generalizations,
and associations
involved in the
actions which
cannot be taken

On each new:
diagram
inspect all
the actions
and make
judgment
whether the
target learner
population CAN
or LANNOT take
all the
identified
ACTIONS

Cont+nue as In
£3 until point
is reached
where judgment
is made that
atl ACTIONS
can be taken

RIC

FORM A.5(4) ] FORM A.5(k)
Pt o NS i RO e N, | e () we [T s ] o]
’ - -t LT Mad n'?‘&. CTrTTTTT— T OU";I-‘ B N
e T _.j'.‘f aagvwy T _“_?‘._?A" ‘;.‘- . .. e e :': T taur ananvis T """"“" ]
R e !.".'i sl \ ,..--'@”.
T r@ @ : : h y@ !
) :
[ 1 -
— ,
R | — . N =
— —
S J N
i’“"' /]
| ‘
] = —
m— ’ LY————— . e
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CRITERIA FOR DETERMINING WHETHER TASK ANALYSIS DIAGRAMS

B.4.3 ARE AT AN ADEQUATE LEVEL OF DETAIL
STANDARDS
MATRIX
NUMBER OF SEPARATE WHAT IS IDENTIFIED CRUSS-REFERENL ING
TASK ANALYSIS DIAGRAMS ON EACH NEW DIAGRAM
STANDARDS -FOR EACH Sub=-STEP
or
~FOR EACH CRITERION
BEHAVIOR
For each already . Each new diagram Sirple filing of new
diagrammed ACTICN - identifies the diagrams with the
which is judged not camponent diserimina- | parent diagrams is
CRITERIA in the repertoire of tions, generalizations| probably sufficient

|

the target learner “and assoctations
porulation, a new, itnvolves in the ACTION
separate diagram - from the "parent”
should be prepared - diagram (the action

t which it was judged

 population

could not be taken by
the target learner

209




PREVIEW OF THE NEXT SubSTEP

'YOUR PRODUCT

A recorded analuysis of the potential sources of
difficalties the target audience may have in
acquiring the discriminations, generalizations,
associations, and chaing involved in the eriterion
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 learnfng analysis for the serles of
SubSTEPS that make up a criterion behavior,

FORMS YOU WILL
USE

Right-hand side of FORM A.5(4) or FORM A,5(11) for
recording results of ‘learning analysis',

210




DESCRIPTION OF Sub-STEP

B.4.4

INPUT

Completed task analysig
forms

ACTION

ouTPUT

R

Perform a

learning analysis

Record of learning dif-
ficulty: (a) for dis-
criminations, general-
izations, associations,
and action gener:liza-~
tion?bgor each Cub-STFP;

) and for & series of
i . Sub-STEPS that make up
: X X1 chain xii
Joh Aid Contents

GRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
}-geTng:- o -MATRI1X: When A.5(4) PERFORMANCE
| Discrimination
| difficulties . . 216 AR A.5(11) KNOWLEDGE

h . learning analysis
Generalization completed? DOMAIN
" difficulties . . 218 © ot 223 (right~hand side)
1 Association
cdifficulties . . 220 SUMMARY OF
PROCEDURES . . . 228

. Action

' generalization

I difficulties . .
i Chain
difficulties . .

222
224

Required Materials

COMPLETED MATERIALS

COMPLETED FORMS

BLANK FORMS

STEP STEP
!I Completed Forms Right-hand side of A.5(4)
f A.th)’(7) or B.k.3lor of A.5(11)
' A.5(11)-014)

AR




- B.4.4
Sub- STEP JOB DIAGRAM
iINPUT ACTION cuTPUY
Completed task analysis Perforn a ecord of learning dif-
learning analysis ficulty: (a) for dis-

forms

1
\

xi

criminations, general-
izations, associations,
and action generaljiza-
tions for each Sub-STEP
and (b) for & series of
Sub-STEPS that make up
a chain xii

Task analysis diagrams
with indications of
barriers to learning

Task analysis diagrams
with no indications of
barriers to learning

x.b

Igecord Jearning

problem as DIFFICULT
!

xfi.a

Completed FORM

A.5(4) or A.5{11)
with assessment of
degree of Teerning

—

difficulty

xFia

Record learnisg
problem as EASY

xi.b

Completed FORM
.5(4) or A.5(11)
with assessment of
degree of learning

difficulty

xtl

212




B/ ZKGROUND INFORMATION

T —ra—r——

difficult

page
Overview 215
When discriminctions among INPUTS 216
are likely to be difficult
When generalizations across INPUTS 218
are likely to be difficult .
» i
L A
' When associations are likely 219
' to be difficult 1
When action generalizations are 222
Tikely to be difficult ﬂ
When chains are likely to be 224
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8.4.4

THREE CRITERIA FOR I1DENTIFYING
LIKELY TO BE D!FFICULT TO DISCRIMINATE®
(THE _THREE CRITERIA MAY BE JOINTLY MET)

INPUTS WHICH ARE

IDENTIFICATION

MATRIX
~IRDIVIDUAL irputs
highly SIMILAR
CRITERIA -CLASSES of tnputs
highly SIMILAR to
one another
JUDGHENT OIFFICULT

to discriminate

OF DITFICULTY among inputs

~TF-re are MANY
individual inputs to
be diseriminated among

-There are MARY classes
of inrute to be
disceriminated

DIFFICULT
to discriminate
amonq inputs

~The NUMBER of
PROPFRTIES which form
the basts for
diseriminations among
individual inputs or
among classes of
inputs

are MANY
(e.g., three or more)

DIFFICULT
to discriminate
amonq inputs

EXAMPLES See opposite page

See opposite page

See opposite page

*Also applies to OUTPUTS.
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8.4.4

EXAMPLES

EXAMPLES ILLUSTRATING OIFFERING OEGREES OF
DIFFICULTY IN DISCRIMINATING AMONG INPUTS (OUTPUTS)

POSITIVE EXAMPLES

NEGATIVE EXAMPLES

DISCRIMINATION
OIFFICULTY
DUE TO

Ml similarity among inputs

to be discrimin:ted
difficult

SIMILARITY
AMONG INPUTS

to be
discriminated

2.g9., distinguishing betiwveen Bvo
toned al §requencies 4500
and 4520

Low similarity among inputs
to be discriminated

not difficult

e.g., distinguwshing bebween 8vo
Loned al {requcencies 4500
and 6000

(The task being to say whether they are the same or different)

LARGE NUMBER OF

INDIVIDUAL INPUTS
OR OF

INPUT CLASSES

to be
discriminated

Large number of inputs
to be discriminated

difficult

e.a., distinguisiing among the
penformances of 20 aumnasts

(Tha task being to give wach
to quality of performance)

Small number of inputs
to be discriminated

not difficulr

e.a., distinquishing among the
penformances of 5 gumnasis

a different rank according

LARGE NUMBER
OF PROPERTIES
RE: INPUTS

which form
the basis for
DISCRIMINATION
among inputs

Many properties to inputs
to be discriminated

difficult

making a discrimination
about the adequacy of a
single essay based on all
these properties:

-Content completercss
-Comectness of content
-Onganization

-Quality of waiting

c.g.'

or unacceptable)

Few properties to inputs
to be discriminated

not difficult

¢.g., mahing a diserimination
about the adequacy of a
d4ingle essau based on
this property:

-Conlent completleness

(The task being to decide whether the essay is acceptable

uy




8.‘ - ‘
IDENTIFICATION
MATRIX
-Inputs are highly
disstmilar
CRITERIA ‘surface or apparent
dissimiiarity may
conceal a functional
similarity
JUDGMENT Generallzation

across inputs

OF D!FFICULTY
is DIFFICULT

(ALL THREE CRITERIA MAY APPLY SINGLY OR JOINTLY)

~The class of inputs
ts large;

t.e., there are many
tnpute within the
class across vhich
generalization is
required

Generalization
across inputs
is DIFFICULT

THREE CRITERIA FOR IDENTIFYING INPUTS (OR OUTPUTS) ACROSS WHICH

GENERALIZATION 1S LIXELY TO BE DIFFICULT#

~The mmber of
properties of inputs
witch form the bastis

for the generalizatic

are MANY
(e.g., three or rore)

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 OEGREES OF
DIFFICULTY IN GENERALIZING ACROSS INPUTS (OUTPUTS)

POSITIVE EXAMPLES

NEGATIVE EXAMPLES

GENERAL | ZATION
DIFFICULTY
DUE TO

-

High dissimilarity
among inputs across which
generalization must be made

DISSIMILARITY
AMONG INPUTS

difficult

e.g., generalizing acrcss leverns
that are of the same Ltupe
(1) ({.e., fulerum belveen
nesdistance force and effort

force)

— =e Y
. = PR
aadle & ~——

Low dissimilarity
among inputs across which
qeneralization must be made

not difficult

e.q., generalizing acrosé levers
that are of the same tupe
(*1) (i.e., §ulouwm bebveen
nesidtance furce and effort

{once)
N ;El“*§i£l
&)/ ‘\'. x "

(The task is to classify a given lever according to type)

LARGE NUMBER
OF INPUTS
WITHIN A CLASS

Large number of inputs
across which generalization
must be made

difficult
e.g., generalizing across the 1729

different species that baona
Lo the same onder: "nodents

Small number of inputs
across which generalization
must be mede

not difficult

e.g., generalizing across the 6
different species that belong
Lo the same oaden:
"monotremes"

(The task is to classify a given species
according to its proper order)

LARGE NUMBER
OF PROPERTIES
WHICH FORNM
THE BASIS FOR
GENERALIZATION

Many properties to inputs
across which generalization
must be made

difficult

genealizing across Lypes of
Oniental nugs based on:
-84ze

-number of colors

-Lupe 0f pattean

-nunber of boaders

-type 0f weave

¢.g. »

(The task is to identify

few properties to inputs
across which generalization
must be made

not difficult

e.g., aeneraldizing across tupes o4
Oniental nugs based on:

-numben of bondens
-tupe of pattean

the type of Oriental rug)

ue




B.4.4 TWO CRITERIA FOR |DENTIFYING INPUT/ACTION
T ASSQCIATIONS WMICH ARE LIKELY TO BE DIFFICULT TO LEARN

IDENTIFICATION
MATRIX

~Uthsr :oeim are a
at associated with the
hﬁf‘%&a provides competition
with the new getion to be
associated with the eame input

CRITERIA

JUDGMENT Learning the association Learning the association

is likely to be is likely to be
OF DIFFICULTY DIFFICULT OIFFICULT

EXAMPLES See opposite page See opposite page

us




EXAMPLES ILLUSTRATING DIFFERING DEGREES OF

R.4.4 DIFFICULTY IN ASSOCIATING INPUTS AND ACTIONS
EXAMPLES POSITIVE EXAMPLES NEGATIVE EXAMPLES
DIFFICULTY
LEARNING Large number Sma'!l number
ASSOCIATIONS of associations between of associations between
" DUE TO inputs and actions inputs and actions
difficuit not difficult
LARGE NUMBER |e.g., associating a particular e.g., assdociating a particulan
OF ASSOCIATIONS furction with a parnticular function with a particular
T0 BE LEARNED dial on equipment containing dial on equipment containing
Bwo on mone dozen indicatonrs Less than one dozen
lainplane instrument panel) indicatons (automob.ile

Lnstwment panel)

(Task involvcs selecting the dial which provides
information concerning a particular function)

Other actions already Ko other actions
strongly assoclated strongly sssociated
with an input with an input
difficult not difficult
OTHER ACTION(S) |e.g., associating the French word |e.g., asseciating ine French wond
STRONGLY gor a given object when the gorn a given object when no
ASSOCIATED Genrman wond 44 abready well other foneign Language 44
WITH INPUT Learned known
(offering .
competition) (The task is to produce the word when shown the object)




A CRITERION FOR IDENTIFYING

B.4.4 WHEN ACTION GENERAL IZATION WILL BE DIFFICULT
IDENTIFICATION
MATRIX
LEVEL OF RELATIVELY RELATIVELY
DIFFICULTY DIFFICULT EASY

~Acitun s iwi pare of or docs mot] -Action is part of or lies on a

CRITERIA lie on a dimension within a dimension within a strongly
strongly held or strongly . held or strongly integrated
integrated repertoire repertoire

EXAMPLES See opposite page See opposite page




EXAMPLES (LLUSTRATING D;FFERING OEGREES

B.4.4 OF DIFFICULTY IN ACHIEVING ACTION GENERALIZATION
POSITIVE EXAMPLE NEGATIVE EXAMPLE
ACTION
GENERALIZATION
OIFFICULT
DUE TO
.
e.q., the Learnern 4s not able to |e.a., the Learnen i3 able to
LACK OF nespond in a varcety cf nespond in a varietn of
INTEGRATIVE ways., He can onlu respond waus
STRENGTH 4in one way--the practiced sUse his own words
way. (Cite examples taught +Cite examples
him. ) *Drnaw analogies
Because either: (a) Engiish Because either: (a) English
is not his native language, is his native language,
and7ar (b) because the and/or (b) because the
component discriminations, : component discriminations,
generalizations, and generaiizations, associations
associations that make up that make up the action to
the action to be taken are be taken are weii learned.

not well learned.

(The task is to compare and contrast the
advantages of propeller afld jet-driven
engines)

an




B.4.4

IDENTIFICATION
MATRIX

THREE CRITERIA FOR IDENTIFYING CHAINS
THAT WILL BE DIFFICULT TO LEARN

CRITERIA

LEVEL
GF DIFFICULTY

Large seriecs of
Sub-STEPS

DIFFICULT

Outputs in any Sub-S
are difficult to
discriminate

DIFFICULT

Outputs of a given
Sub-STEP shieh become
the inputs for the next
Sub-STEP are asscciate
with otker actions

DIFFICULT

See opposite page

See opposite page

See opposite page




EXAMPLES ILLUSTRATING DIFFERING DEGREES

B.4.4 OF DIFFICULTY IN CHAINING A SERIES OF Sub-STEPS
EXAMPLES POSITIVE EXAMPLES NEGATIVE EXAMPLES
LEARNING OF Large series of Sub-STEPS Small series of Sub-STEPS
CHAINS involved in the chain involved in the chain
o:;zécgsr difficult not difficult

v

LARGE SERIES
OF Sub-STEPS

e.g., assembling a carburetor

e.g., producing a curritculum

e.g., installing a rubber blade
on a windshield wiper

e.g., producing a single practice
item

CUTPUTS IN

A Sub-STEP
ARE DIFFICULT
TO DISCRIMINATE®

Difficult discrimination
about outputs

e.g., a checklist is not available
when assessing the adequacy
of a finished product

Easy discrimination
about outputs

not difficult

a checklist is available
when assessing the adequacy
of a finished product

e.g.,

(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 OTHER
ACTIONS*

-
Existing asscciation between
output and another action

difficult

last nustical note in a
phrase is already strongly
associated with notes other
than the new ones to be
learned (and performed)

ecgo,

(The task is to play

from start to finish)

*%See pages 220 and 221 for associations between inputs and actions.
1 1

No existing association between
output and another action

not difficult

e.g., the last musical note in a
phrase ie NOT already
strongly assoctated with
notes other than the new ones
to be learmed (and performed)

the coirect notes

*See pages 216 and 217 for discriminations among [NPUTS.

ERIC

IToxt Provided by ERI
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JOB PROCEDURES

page
SUMMARY OF PROCEDURES 228
Adequacy of a§sessmen§ 229
of learning difficulties
Questions to use In assessing 229

learning difficulties

227




8.4.4

ILLUSTRATION SUMMARIZING PROCEDURES
IKVOLVED IN PERFORMING A LEARNIRG ANALYSIS

D1AGRAN

NSEE QUESTIONS
0 USs ON

UPPOSITE PAGE.{.

WITH THE HELP OF AN INFORMANT EXPERT, PERFORM A LEARSIRG ANALYSIS AND RECORD
RESULTS ON TEE RIGHT-HAKD SIDE OF FORM A.S5(4) OR FNORM A.S(11)%

|

|
|
!

"

Ihspect and rate
diagrammed
discriminations for
potential learning
difficulties..

Record a rating for
each of the three
factors.

|

i

1

Inspect and rate

: diagrammed

generalizatlons for
potential learning
difficulties..

Record a rating for-
each of the three

- factors.

i
!

n

. Inspect and rate

diagrammed
associations fur
potential learning
difficulties,

Record a rating for
each of the two
factors.

¥

. Inspect and rate
- diagrammed action

oeneralizations for

" potential learring
‘difficulties..

Record a rating for
the one factor.:

¥5

. Inspect and rate

individual task
analysis diaagram.
and 3 related series
of dlagrams
(representing a

. chain) for potential

tearning difficul--
ties..
Record an individual

, rating on each form
"and a series rating

on the last form.

16
Inspect and rate

- dizgrammed

discriminations and
generalizations for

. CUTPUTS 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 ASSESSMFNY OF LEARNING DIFFICULTIES

PROPERTIES

CRITERIA

COMPLETENESS CROSS-REFERENC ING

-g‘hcrc ;a a rating for rroperties |-labeling is not required
scribing each of the following: -Entries are made on right-hand
INPUTS stde of the task analusis forms
diseriminations
generalisations

ACTION/CHAINS

associations
action generalizations
chaine
OUTPUTS
diseriminations
generalizations

QUESTIONS FOR FORM A § 14 Contnued

RECOMIENDED QUEST 10N FORMATY

ORIENTING STATEMENT

uet's anaivee the gifficultias in
lugrning the saitts in this
- tes .’

QUESTION | (Re: Discriminetions)

“ls 1t difficult to teit the

@i fferance between v
N ——
IRPut condtttons

“ls thes difficuity dus 1o the

fact thet the
Tapat oomdi tione

are nighly simifar?

‘Whet properties of the
At
U yue neve to OBY
aond t Lo
attention to in order to sée
the ¢ifferance?’

QUESTION 2 (he: Generg! 2etiong)
“Within esch type of

T ut Ttion
is it difficult to ses the
similgritias lignore the diffarences)
1f presant!’

is this due to & high degree of
dissimilerity gmong
I

oondR ETone

‘Whet properties of the
Tt
60 vou heva to pevy
sonditione
attentlon to in order to ses
the similgritias?”

—
Tt

QUESTION ) (Re: Associetions)

“For eny of these .
>—.
1Rput miﬂ.om
is there on gnisting action people
{ now perform verv often? whetr?"

QUESTION & (Re: Outouts)

Pepeat seme tyre of owsetioms as
Jor inputs.

15
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PREVIEW OF THE NEXT SubSTEP

A recorded analusis of the post-inetructional RECALL

YOUR PRODUCT or TRANSFER requirements involved in exhibiting the
eriterion behavior.

WHAT YOU WitL (1) Completed task analysls results,

WORK FROM
(!) Analyze and record the competency requlrements for
\gg” YOU WwiLt the criterion behavior,

FORMS YOU WILL Right-hand side of FORM A,5(4) or FORM A,5(11} in
USE recording results of a competency analysis,

232




DESCRIPTION OF Sub STEP B.4.5

INPUT

ACT ON ouTPUT
Completed task analysis Perform a Record of
forns comretencv nnalvsis post-instruction
recall and transfer
— = requirements
xiii xiv xv
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACT!ON TO BE TAKEN STANDARD FOR QUTPUTS FORMS TO USE
~MATRIX: -MATRIX: A.S(4) PERFORMANCE
Recall and Adequacy of -
transfer identification gogﬁf::l) KNOWLEDGE
requirements . . 236 of recali (right-hand side)
237 and transfer Tig and side
-MATRIX: Conditions requirements . . 241 ggg?ég;agg ’ho
likely to require ' )
recall vs,
transfer . , ., ., 238
Required Materials
COMPLETED MATERIALS COMPLETéD FORMS BLANK FORMS
STEP STEP
Completed Forms Right-hand side of A.5(4)
A.5(4)-(7) or B.4.3 or of A.5(11)
A.5(11)-(14)

233




Sub-step | B.4.5 JOB DIAGRAM J

INFUT ACTION OQUTPUT
Completed task analyzis Perform a Record of
forms . competency analycsis post-instruction
recall and transfer
— — | requirements
xiii xiv xv
All exampies of Record of Record of:
INPUTS and ACTIONS post-instruction :; RECALL requirements
are ercountered competency requiremen
during instruction
— —_—
xiii.a xiv.a Xv.d
All examples of Record of Record of:
INPUTS and ACTIONS post-instruction TRANSFER requirements
are not encountered competency requirementy
during instruction
— —_—
xlii.b xiv.b XV,
234




JOB PROCEDURES

page

ldertifying competency requirements:
recall vs. transfer

236-239

SUMMARY OF PROCEDURES

240

Assessing adequacy of competency
analysis

241

2315




B.4.5

IDENTIFICATION
MATRIX

CRITERIA FOR IDENT!FYING COMPETENCY LEVELS REQUIRED
AFTER COMPLETION OF INSTRUCTION OR TRAINING:

RECALL VS. TRANSFER

COMPETENCIES

RECALL
of vhat has been experienced
in instruction

TRANSFER
to what has not becn experienced

in instruction

INPUT
A specific input or an example of
a class of inputs whick occurs in
a criterion test situation, t.e.,
a post-instruciion test or a post-
training job se ting, is presented
during irstruction or training

INPUT
An example of a elass of inputs
which orcurs in a eriterion teet
situation, i.e., a post-
instruetion test or a post-
training job settins 18 not
presented during instructior or

CRITERIA training
ACTION ACTION
A specific action or an cxarrle of |an example of a class of actions
a class of acttons which occurs in |which occurs in a ecriterion test
a criterion test situation, t.e., |stituation, i.e., a post-
a post—inutruct4on test or a posi- |instruction test or a post-
traznzng Job setting, 1is gpaotzcnd training job setting, is not
during instruction or tnaznzng practzccd during instruction or
training. (Other examples of a
elass agre pructiced.)
(The student has to learn to recognize
nouns that are plural)
e.g., the nouns: ddiamonds, houses,le.g., the nouns: diamonds, houses,
INPUT cats, and fonks, ane examptes cats, and forks, are NOT
EXAMPLES wed in instruction; they examples used Ln 4instruction;
also occun on a test 4n which they do, however, cecun onm a
Zhe siudent has 2o deedde Zest in which the student has
whether ther are ALnguﬂak on Lo decide whether theu are
plural. sinqular on plural.
Othon examnles atre used
dunding <instwetion.
(The student has to answer test questions
n “forward'' and "reverse' bias)
e.g., the sludent is trained both e.q., the student is only trained
ACTION te define "nevense" and to connect a diode to a
EXAMPLES "fomvand" bias and to connect batteny producing a condition

a diede to a batfeny produc-
ing a condition of fomward
and nevernse bias,

{.e., 45 Lested fon both
pesLformarnces.

0§ fomwand and neverse bias;

he 48 fested both forn the
connecting performance and
for a definition.

236
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B.4.5

IDENTITICATION
MATRIX

CRITERIA FOR IDENTIFYING SITUATIONS IN WHICH
RECAL! OR TRANSFER ARE LIKELY TO BE KEQUIRED

REQUIREMEMTS

RECALL TRANSFER
likely to be required likely to be required

CRITERIA

INPUTS

-Inputs are specific (i.e., an
input conatitutes a class of ore)

-Inputs belong to a class of ~-Inputs belong to a alass of

inputes which: inputs which:
*Is gmall (i.e., contains no more | -Is large (i.e., includes many
I thun several inmputs) inputs) AND
«Contains highly dissimilar ‘Contains highly similar inputs
inputs (the class may be large)
ACTIONS ACTIONS

-Actions are specific (i.e., a
class of one)

-Actions belong to a class which: |-~Actions belong to a clase which:
*Has low integrative strength *Has high integrative strength
*Contains dissimilar actions «Contains similar actiona

(e.g., different modes of (e.g., same mode of responding)
responding)

ny



B.4.5

EXAMPLES

ILLUSTRATIONS OESCRIBING SITUATIONS IN WHICH
RECALL OR TRANSFER IS LIKELY TO BE REQUIRED

REQUIREMENTS

include all examples in training
and therefore require:
RECALL

Do NOT include all examples in
tralning and therefore require:
TRANSFER

INPUTS

-Specific inputs (a class of one):

e.g., a map symbol showing the
dpecifdic Locauon of a
specific o/ e student
has to /Lewu that Location
(2o be able to give the name

of the city)

-A class of inputs which contains
a small number of members

e.g., thind person personal
pronouns (he, she, and it);
the student has to recall
each of the three as a
singulan

-A class of highly dissimilar

member inputs (ile class may be

large or small)

e.8., 4in "beginning" neading
diff rent type faces (Lower
case, capitals, senipt) are
dissimilan and ane all used
in and therefore
must be recalled (later on)

-A class of inputs which is large
and contains highly similar
members

e.g., pluial nouns with an "a
ending; the student has to
uansfer Lo examples not
encountesed in training
(£.e., I’nguze them as

ACTIONS

-Specific actions (a class of one):

e.g., threading a particular brand
of {ilm projector--has only
one accoptable sequence; it
should oe practiced and then
recalled

LA class of actions with low
integrative strength

e.g., when language facility is at
Low stnength ((n early child-
hood), tne verbal fonms in
which student {s expected to
respond--should all be prac-
ticed and then (8ingly)
recalled; a child would not
be expected to be good at

paraphrasing (for example)

~A class of actions with high
integrative strength

e.d., when language facility is at
high strength (4in adulthood),
Atudwt :'w.ed only ; -(uacucc

"writing" answers (e.g., 4in
scnipt) and can be expected

aftewwards to tnmgu to
puinting, typing .




ILLUSTRATION SUMMARIZING PROCEDURES

B.4.5 FOR PERFORMING A COMPETENCY ANALYSIS
1 12 13

{a) Insgect (a) Inspect (a) Inspect
diagrammed input dilagrammed action diagrammed output
generalizations, generalizations, generalizations,
and and and

(b) 1aspect rated (b) Inspect rated (b) Inspect rated
generalization generalization generalization
difficulties, difficultices, difficultlies,

(c) Letermine and (c) Determine and (c) Determine and
record reca!l record recall record recall
and transfer and transfer and transfer
requirements requirements requirements
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8.4.5 [L CRITERIA FOR DETERMINING THE ADEQUACY OF THE COMPETENCY ANALYSIS
STANDARDS
MATRIX
PROPERTIES COMPLETENESS CROSS-REFERENC ING
There is an identification of -Labeling is not required.
CRITERIA recall and transfer requirements

Sfor:
INPUTS
ACTION/CHAINS
OUTPUTS

~Entries are made on right-hand

side of the task analysis forms.
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STEP B.4

COMPLETION CHECKLIST
IOENTIFIED PERFORMED PRODUCED FORMS COMPLETED
Grouped and
B.4.1 sequenced completed
task description

FORMS

Task analysis for ~FORMS A.5(4)-(7)
B8.4.2 each '"Performance' for PERFORMANCE

Sub-STEP; or for ~FORMS A.S(11)-(14)

each '""Knowledge
for KNOWLEDGE
Pomain' terminal DOMAIN

behavior

Additional (louér ~FORNS A.5(R)-(7) |
B.4.3 level detail) task for PERFORMANCE

analysis information|  oo.c A.S(11)-(14)

when necessary for KNOWLEDGE
DOMAIN

Learning analysis -FORM A.5 (&)
P.4.4 information for PERFORMANCE

-FORM A.5(11)
for KNOWLEDGE
DOMAIN

Competency analysis |-FORM A.5(4)
B8.4.5 information about for PERFORMANCE
recall and transfer | ... A.5(11)

requirements for KNOWLEDGE
DOMAIN

wg




B.A*

STEP B.5

Collect information necessa:y to perform a mode anatysis nf 'nputs, actions,
and outputs for each Sub-STIP or each criterion hehavior.

S

*Can be dome while collec*ing task analyeis inforration or 3¢ +a concluss v
(or staried during tasé amalusic and checked and comrleted aftervard).

8.5.1 Inspect task analysis dimerams ard clu-si<v INPU'T, ASTION, mend
OUTPUT modes.




STEP 6?;

OVERVIEW
INPUT ACTION T 77 outeurt
Completed task Inspect for mode of Pecord of mode
analysis input, action, and analysis

output identified in
diagram

Task analysis disgrams

Inspect for and
record identified
modes

ii

Identification of

input, action, outrut

MODFS

on rirsht-hand side of
task analysis forms

iii

J
3
J
g



STEP

8.5.1

8.5
PAGE INDEX
CRITERIA FOR _
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR QUTPUTS FORMS TO USE
-MATRIX: -MATRIX: -FORM A.S (4)
Input /output Adequacy of PERFORMANCE
modes « . . . 254 record of
’ . “FORM A.5(11
255, 257 mode analysis . 26) KnowLEoéE D())HAIN
Action SUMMARY OF
des . . .
mode 258 PROCEDURES . . 260

249



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCTY

A cormleted and recorded "mode analusis™ identi ying
the mode of the INPUTS, ACTIONS, and OUTPUTS imvolved
in the eriterion behavior,

WHAT YOU WwitL
WORK FROM

(1) Completed task analysis diagrams,

WHAT YOU witlL
00

(1) 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(11) for
recording the results of the mode analyslis,

250




DESCRIPTION OF Suh-STEP B.s

INPUT ACTION ) ouTPUT
Vosk Analysis Qiasrans Inspect fer onid Idertification of
record identified inrut, acticn, cutput
rodes MCDLS
. — —e | on rifht-hand side of
ta<k anslysis forms
i ii iii
Job Aid Contonts
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR QUTPUTS FORMS TO USE
~MATRIX: -MATRIX: -FORM A.5(4)
tnput /out put Adequacy of PERFORMANCE
modes . . . . 254 record of
. . -FORM A.5(11)
255, 257 mode analysis . 265! knOWLLOGE DOMAIN
Action
modes . . . . 258, -SUMHARY OF
259 PROCEDURES . . 264
Required Materials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
ompleted Forms Right-hand side of A.5(h]
AS(LY-(7) or B.4.3]or of A.5(11)
A.5(11)-(14)




Sub~ STEP B.5.1

JOB DIAGRAM

INPUT

ACTION

QUTPUT

Task analysis diagrams

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 CUTPUTS

[+]

Task analysis diagrams
for

ACTIONS

Inspect for types
of moces

ldentification of
diagrammed modes

-visual/auditory

-symbolic/verbal/
environmentel

-realistic/reproduced/
fabricated

Inspect for types
of modes

ii.b

ident . fication of
diagrammed modes

-verbal/non-verbal
-vocal/sub-vocal
-perceptual/motor
-recognition/editing/
production

iit.b
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JOB PROCEDURES

page
identifying types of .
INPUT/OUTPUT modes 254-257
Identifying types of
ACTION modes 258-260
Two major purpose in
classifying mode of 261

criterion behavior
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B.5.1

IDENTIFICATION

CRITERIA FOR IDENTIFYING THREE TYPES OF INPUT/OUTPUT MODE

MATRIX R
TYPES OF
INPUT/OQUTPUT SYMBOLIC VERBAL ENVIRONMENTAL
MODE
—
-quantitative symbols |=-lanouane constructionsi-people, animals, ete.
CRITERIA -signs -oljects
-representations -events
1
*numbers *words (spoken or *men, women, etc.
*addition signs, printed) *dcas, cats, etc.
EXAMPLES subtraction signs, *sentences

etc.
‘musical notes

*non-verbal road signs
(arrows, ringing
bells)

*bricks, houses, pens,
etc.

*rautomobile accidents,
chemical reactions,
etc.,

254




CRITERIA FOR IDENTIFYING THREE AODDITIONAL TYPES
B.5.1 OF INPUT/OUTPUT MODE
IDENTIFICATION
MATRIX
TYPES OF
INPUT/0UTPUT REALISTIC REPRODUCED FABRICATED
MODE

high~fidelity moderate
CRITERIA inpute reproductions to low-fidelity
of inpute reprasentation
of inpute
*actual objects, puople]-photographs or films [-drawings or animation
events of objects, people, of objects, people,
EXAMPLES el lve music events or events
*recorded music *drawings of symbols

*live speech

actual symbols (e.g., *recorded speech

real signs) *photographs of
symbols




EXAMPLES ILLUSTRATING CLASSIFICATION OF INPUTS/OUTPUTS

B.5.) ACCORDING TO TWO SETS OF CRITERIA
EXAMPLES
TYPES SYMBOLIC VERBAL ENVIRONMENTAL
VISUAL VISUAL VISUAL
e.g., printed numbers e.g., printed street e.q., an actual man
signs
e.g., non-verbal e.g., an actual auto
REALISTIC traffic signals e.g., printed page
*symbol for
narrowing of
lane
AUD I TORY AUD I TORY AUD I TORY
e.g., clock cihimes e.g., spoken words e.g., actual sound
e.g., traffic bell e.g., sung words of an engine
e.g., actual sound of
a crying infant
VISUAL VISUAL VISUAL
e.g., photograph of e.g., photograph of e.g., photograph of
printed numbers street signs a man
REPRODUCED e.g.,-photograph of e.g., slide of a e.g., slide of an
non-verba! printed page autlo
traffic signals
AUD | TORY AUD I TORY AUD ITORY
e.g., recorded e.g., recorded e.g., recorded sound
clock chimes spoken words of an engine
e.g., recorded e.g., recorded songs e.g., recorded sound of
traffic bell a crying infant
ViSUAL VISUAL VISUAL
e.g., hand-written e.g., drawing of e.g., faithful drawing
NumwEi s street signs of a man
FABRICATED e.g., drawing of e.g., sketch of a e.g., drawing of a
non-verbal printed nane stick figure
traffic siagnals
AUD I TORY AUD ITORY
e.g., imitation of e.g., imitated sound
.lock chimes ot an engine
e.g., imitation of e.g., imitated sound of

traffic bell

a crying infant




B.S.1 CRITERIA FOR IDENTIFY{NG MISCELLANEQUS TYPES OF INPUT MODES

IDENTIFICATION

MATRIX
TYPES KINESTHETIC SHMELL TASTE
L N
-Inputs that result -Inputs that result -Inputs that rcsult
CRITERIA from motor movements Srom inhaling From putting things
of bodu in the mouth
e.q., densatioi. e.q., smell sensations |e.g., ta.te sensations
coming grom e odons comdng gac
muscle use dninkina, eating,
n holding
EXAMPLES *fect of a on. .
gol§ swing objects in mouth
“weight of a «dweelness
held objfect ss0UNNeSS
spressune exerted *hot, cold
when using a
tool
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SN

L.5.1 CRITERIA FOR [DENTIFYING THREE ADDITIONAL TYPES OF ACTICN »
IDENTIFICATION .
MATRIX
IYFES RECOGNITION EDITING PROCUCTICH
-Selection of a -Altering or corrcctingl-"rolueing @ recs o
CRITERIA resronse (action) or a recponse {(action) (rotion) or an
of an output from or an output outyut
ortions
R
¢.q., multiple cnoice |e.g., correcting an e.g., defining o
test items incorrect term
(definition of definition of a
EXAMPLES a term) term

e'g' ’

sclecting the
right way (from
two demonstra-
tions) to operate
cquipment

e.g.,

correcting the
demonstrated
wrong way to
operate equipment

e.g., operatinag
equipment

259
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B.5.1

IDENTIFICATION

TWO MAJOR PURPOSES IN CLASSIFYING MODE OF CRITERION BEHAVIOR

MATRIX
PURPOSES To assist in FORMULATION To assist in
OF INSTRUCTIONAL STRATEGIES SELECTION GF METIA
=-IRPYUT - ACTION - QUTPUT rmodes are | -INPUT - ACTION - OUTPUT mocdes are
characterized in order to allow characterized in order to allow
CRITERIA the selecetion of instructioral the celeetion of a medium (or
strategies differentially arpro- medial) capable of:
priate to these modes »*Displaying relevant INPUTS
s «Accormocdating practice of
relevant ACTIONS
s«Displaying relevant OUTPUTS
e.g., strategies appropriate fon e.q., 4n duiver tradining, a medium
Lasks 4nvolving venbal must be capabfe of display-
EXAMPLES ACTIONS and strcteades appro- 4ng othen moving vehicles
puiate for tashs {iwolving (§<bm, TV, on actual high-
motorn [non-veabal) ACTIONS ways), of accommodating
may Ln part comply and Ln stcering on braking
part be different (8dmulator on actual auto-

mobile), and of displauying
the nesults of the action
Laken

Zﬁl/aé)\




JOB PROCEDURES

page

SUMMARY OF PROCEVURES 264

1 Assessing adeq.racy of mode analysis 265
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JLLUSTRATION SUMMARIZiING PROCEDURES
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B.5.1 INVOLVED IN CLASSIFYING INPUT, ACTION, AND OUTPUT MODES
£ #2 3
a. Inspect task a. Inspect task a. lInspect tash
analysis diagram analysis diagram analysis diagras
for mode of for mode of for moce of
INPUTS ACTIONS QUTPUTS
b. Record b. Record b. Record
identified mode identified mode identified ~'e
on right-hand on right-hand on rignt=tan~g
side of side of side of
Form A.5(4) or Form A.5(4) or Forr A.G(=) nr
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BOS.]

STANDARDS
MATRIX

CRITERIA FOR DETERMINING THE ADEQUACY OF MUDE ANALYSIS

PROPERTIES

COMPLETENESS CROSS-REFERLNCING

CRITERIA

-4 rode arnalueis for: =Jo labelina ie meccssary
INTUTS -Entrics are made on the

richt-tand side of thne task
aralusis forms

ACTIONS
ouTPUTS
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STEP

B.5

COMPLETION CIHIECKLIST

IDENTIFIED PERFORMED PRODUCED FORMS COMPLETED

A mode analysis Righ*-hand side of
Form A.5(4) for
HPERFORMANCE'

or
Form A.5(11) for
""KNOWLEDGE OOMA(N"'
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