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FOREWORD

This is one of a series of eleven HANDBOUK sub-volumes which
has been prepared to provide training for educational ReD personne!

in the development of instructional materials.

The USER'S MANUAL, which accompanies the series, describes the
role each volume is designed to play and the segquence recommended
for its use in the training process. The user iis, therefore, urged
to read the In-tructions in the USER'S MANUAL before using this or

any other separate volume.
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Plan the size and order of learning units.

1.1.1 Estimate how many parts of the criterion behavior can be effectively

praciiced at the same time.

1.1.2 Plan the order in which parts of the criterion behavior will be
practiced.




STEP I

OVERVIEW
INPUT ACTION QUTPUT
Evaluation of gstimate the size of Plans for

difficulty involved
in learning

learning units and
the order in which

sequencing practice
of portions of

the critericn behavior they will be used —_— criterion behavior
Resulte of: Review &n: e;timate DECISION and PLAN
-Learning analysis cn set of how much of the ~What will ve practiced
1.1.1 A.5(4) or (11) forme criterion behavior separately
—Competency analysis on set the learner —
of A.5(k) or (11) forme has to practics -What will be practiced
-Summarv of e Ove on separately in combination with
roRM G.1(1) i1 Other parts of 444
criterlon behavior
Decisiun made about Decide on the ot t:’iiﬁ:?“ ten:
how much to be order in which ~Compomant skills vill be
practiced ut the parts of the practiced:
I.1.2 same time criterion behavior - — -.Reletive Lo e ancther
b will be practiced <-Reletive to @ whole
ior sequencing Su-OTEP
pr N -A series of 9ub-STLPS
decisions in TASK G ;. v Vi1l be practiced vi
—
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1.1 DIFFERENCES BETWEEN SEQUENCING DEC!SIONS MADE
IN TASK ''C'* AND THOSE MADE IN STEP "I.1"
IDENTIFICATION
MATRIX
WHERE . . .
Sequencing decisions made in Sequencing decisions made in
DECISIONS TASK € 5 1.
ARE MADE STEP 1.
Decisions are made about Decistiong are madie about
the sequence in which: the gsequence in which:
CRITERIA ~Separate criterion behaviors ~Sub-STEPS within EACH criteriom
will be practiced behavior will be practiced
AND
-Skills concerning the following
ecamponents within EACH sub-STEP
will be practiced:
* +INPUTS
++ACTIONS
* *QUTPUTS
e.9., Sequencing three criterion e.q9., sequencing skills involving
behaviors to be practiced components with one
~There ahe three terion criterion behavior
behavions, one concerning each 04 | -There 48 one cniterion behavion
EXAMPLES

the thhee classes cf Levens

-A sequencing decdision made 4in
TASK C concerns the onder 4in which
to schedule practice concerning
each of the three different
classes of Levers

involving one class of Levers

-Two fypes of Aequenc,u-q decisdions
have to be made:

«+In what onder shculd the
sub-STEPS making up the chain
that 48 dinvolved in the
cuiterion behavion be practiced

«+Fon each sub-STEP within the
chain, in what onden should
practice of discrniminations and
generalizations negarding
OUTPUTS and negarding INPUTS be
made; and where {n the sequence
should associations between
INPUTS and ACTIONS be made




DIFFERENCES RETWEEN SCOPE OF DECISIONS

1.1 MADE IN V-5K 'G'" AND IN TASK "‘I"
{DENTIFICATION
MATRIX
WHERE Scope of decisions made Scope of decisions made
DECIS10NS IN TASK G IN TASK I
ARE MADE !
\ ~A stratcau decision concernina -Sequencing deecisions
the practice progression to be AND
CRITERIA used is made comserning: -Decisions about needed
- e . insiructional materials are made:
“*The proiominant learning
problens involved in the entire| «<For EACH sub-STEP in the chain;
chain that makes wp the i.c., cach sub-STEP has to be
eriterion bohauior practiccd (end learmed)
-Deecistions about this tupe of
practice are maie within the
francwork deeided on tn TASK G
e.g., criterion behavior consists |e.g., how to deal with sub-STEP #8
of a chain containing in the chain
EXAMPLES In TASK "G":

~The predormdnant Learining probfem{s)
have been <dentdifdied

~-Progrescion(s) have been selected
and desdgned to deal with this
predominant preblom

-Each sub-STEP 4in the total chain
has 2o be practiced

-Ways of dealing with the fLearning
problems involved in each sub-STEP
have to be dealt with--e.q., have
to deal with #&, #9, #10, efe.

-The methods sefected should 4t
in with the gencral strategies
selected




PREVIEW OF THE NEXT SubSTEP

YOUPR PRODUCT

N

A plan deseribing how much of the criterion behavior
will be practiced at *he sare time: ranging from a
single component skill (the smallest possible amount)
to the entire criterion behavior (the largest possible
amount),

WHAT YOU WILL
WORK FROM

(1) Results of analyses conducted in earlier TASKS:

«+. learning analyses
.+s COMpetency analyses

WHAT YOU WILL
0O

(1) Review the results of analyses

(2) Estimate which parts of the criterion behavior
must be practiced sepatately and which parts can
be practiced together in order for learning to be
both effective and efficient. ‘

FORMS - U WILL
USE

None




DESCRIPTION OF Sub-STEP 1.1.1
INPUT ACTION OUTPUT

Results of: Review and estimate DECISION and PLAN
-Learning analysis on set of how much of the -What will be practiced
A5(8) or (11) forms criterion behavior separately
~Competency analysis on set — the learner —_— . .
of A.5(4) or (11) forms hes to practice -Yhat w;}l :; pra::;ced
_Sum n combination w
mm?lc(:{)nbove on separately ' other parts of

ii criterion behavior iii

E

CRITERIA FOR
IDENTIFYING INPUTS

ACTION TO BE TAKEN

Job Aid Contents

STANDARD FOR QUTPUTS

FORMS TO USE

~MATRIX: Practice
at the same time
involving
different amounts
of criterion
behavior . , .
-MATRIX:
Information to
review to
determine size
of learning
unit . . . . . . 20

11-18

L —

Determining

how much can be
practiced at the
same time . . . 21

~MATRIX:

units .

Adequacy

of estimates of
size of practice

. 23

SUMMARY OF
PROCEJDURES . . . 22

Required Materials

COMPLETED MATERIALS

COMPLETED FORMS

BLANK FORMS

STEP
Set of FORMS A.G(4)
or (11) and G.1(1)
carried forward from)|H.2.2

O
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Sub- STEP ]IIIIIIIII

J0B DIAGRAM

INPUT

Results of:
-Learning analysis on set of
A.5(4) or (11) farme

~Competency analysis on set
of A.S(L) or (11) forms

ACTION

OUTPUT

Review and estimate
how much of the
criterion behavior
the learner

has to practice

DECISION and PLAN

~What will be practiced
separately

~What will be practiced
in combination with

(%)

RIC

-ig;?zﬁifuweon separately other parts of
{ ii crlterion behavior 144
PLANS
Within a sub-STEP: -Plan to provide -For the largest
_ practice separatel combination of
One or more component for skills difficalt component skills
skills quite difficult s b s
to learn within a sub-STEP,
to learn .
it is possible to
AND/OR practice at once
-Transfer a problem
i.a ii.a iifi.a

Within a sub-STEP:

-One or more component
skills moderately
difficult to learn

AND /OR

-Transfer NOT a problem

-Plan to provide
practice of an intact
sub-SVEP

~For the practice of
an entire sub-STEP

-It is relatively easy
to learn a series
(two or more) of
intact sub-STEPS

-Plan to provide
practice of a series
of intact sub-STEPS
(which follow one
another)

ii.c

-For a series of
sub-STEPS

Aruitoxt provided by Eic:




BACKGROUND {NFORMATION

page
What is meant by "how much'

should be practiced at the same 12, 13
time

Priorities in determining how much

should be practiced at the same 15
time

Examples of variations in how much 6. 17
may be practiced at the same time ’
Determining when conditions permit

more of criterion behavior to be 18

practiced at the same time
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DECISIONS WHICH HAVE TO BE MADE ABOUT HOW MUCH

I.1.1 SHOULD BE PRACTICED AT THE SAME TTME
IDENTIFICATION
MATRIX
How much of the How many of the
TYPES OF TOTAL CHAIN COMPONENT SKILLS
UNIT-0F-PRACTICE . within a sub-STEP
VECIS IONS should be practiced
at the same time should be practiced
at the same time
-A decision has to be made about | -4 decision has to be made about
how many of the sub-STEPS in a how many of the component skills
chain can be effectively can be effectively practiced
CRITERIA practiced at the same time at the same time
-The possibilities are: -The possibilities are:
«+None (e.g., when the component | «.One at a time
gkille within sub-STEPS are .
c.fficult and have to be Two or more at a time
treated separately, see <241l at the same time
right-hand colum) -The component skills
s+«One or more (discriminations, generalizations,
and assocetations) are therefore
<ALl e
practiced:
+ e Indtvidually
««In combination, OR
*+Altogether
e.g., how many of these sub-STEPS e.qg., how many of the component
can be practiced at the skills can be practiced
same time at the same time
EXAMPLES S S S A T
i — [t '{ e _—
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I1.1.]

EXAMPLES

EXAMPLES 1LLUSTRATING WHAT ''PRACTICE AT THE SAME TIME'' MEANS

Practice of the WHOLE
at the same time

Practice only of PARTS
at the same time

For
Sub-STEPS
in a CHAIN

e.g., threading a film projector

e.q., threading a film projector

With the aid of a diagram, the
Leanner practices the threaddrg
operation §rom beginning to end
(4{.e., the complete operation ox
all sub-STEPS or sub-sub-STEPS
are practiced at the same time)

The Learner practices the varlous
4ub-STEPS of the threading
eperation {n <solation--away grom
the practice of othen 4ub-STEPS.
For example, he may practice just
making a Loop, on tie may just
practice {insenting the {<ifm onto
the aprockets. (Subsequently,

he practices the other sub-STEPS,
and, eventually, the entire
operation)

For
COMPONENT SKILLS
within a
Sub-STEP

e.g., using present tense verbs
with singular and plural
nouns

e.g., using presert tense verbs
with singular and plural
nouns

-With the aid of a diagram, the
Leanner practices usding the
corrtect foum of the vernb
appropriate to the noun 4in the
dentence

-At one and the same time he 4s
practicing discrniminating between
what {8 singulan and pfurnal,
generalizing across each of these
two classes, and associating the
night form of the verb with each

-Prion to the hind of pruactice
described at the Ledt (in which
the Learnen uses both the noun
and a verb in his sentence), he
may be aequined to engage 4n
practice of component akifls:

--He may be gdiven separate
practice in discrniminating
between what is a singular
noun and what {8 a plural noun
fwithout using a venb at this
time)

13




I.14
DECISION
MATRIX

PRIORITIES WHEN DECIDING HOW MLUCH
SHOULD BE PRACTICED AT THE SAME TIME

PRIORITIES

FIRST
(whenever possible)

SECOND

R I

THIRD

ACTION
TO TAKE

For practice of COMPONENT SKILLS

within a sub-STEP

-Provide practice that
deals with all the
gkills at the same
time

-Provide assistaice
(when necessary) to
make it possible

-Provide practice that
deals with all the
8uwb-STEPS at the same
time

-Provide assistance
(when necegsary) to
make it possible

-Provide practice that
deals with as many of
the skills that the
student can handle
with assistance

For practice of sub-STEFS

within a total chain

-Provide practice that
deals with skills one
at a time

-Provide practice that
deals with as many of
the sub-STEPS that the
student can handle
with assistance

-Provide practice that
deals with sub-STEPS
one at a time

RATIONALE

-The efficlency of
learning is increased
by having the student
attempt as much as
he is capable of at
the same time

-When the component
skills are difficult,
they may have to be
dealt with one at a
time




EXAMPLES I1LLUSTRATING VARIATIONS IN HOW MUCH MIGHT BE PRACTICED
I.1.1 AT THE SAME TIME (ON THIS PAGE AND ON OPPOSITE PAGE)

EXAMPLES

Sub-STEP S

Sub-STEP ey
2 ommnoons - : '

. .
‘
| S S r T
! b -
e A i e [
LI

-

Sub-STEP S S T
k G ! L,# —_— l__.,,,,_,___.J
2 [ — S

16




EXAMPLES I1LLUSTRATING VARIATIONS IN HOW MUCH MIGHT BE PRACTICED

I.1.1 AT THE SAME TIME (ON THiS PAGE AND ON OPPOSITE PAGE) ]
. EXAMPLES
The MAXIMUM EFFICIENCY The MINIMUM EFFICIENCY
which is possible which is possible
COMPAR | SON -With the add of a model demonstra-|-Even with aids, the fLearner has
#1 tion the learner practices all to practice each and everus
three sub-STEPS (1, 2, and 3) in component ski{ll separately:
sdequence gor Sub-STEP 1, fon Sub-STEP 2,
and fon Sub-STEP 3
GREATER EFFICIENCY LESSER EFFICIENCY
COMPAR I SON
2 -Two of the three sub-STEPS can be |-Only one of the sub-STEPS can be
practiced at the same time practiced at the same time
GREATER EFFICIENCY LESSER EFFICIENCY
COMPAR I SON -Une of the sub-STEPS can be -Only one or two component skills
#3 practiced 4in {ts entinetyu within that sub-STEP can be
practiced at the same time
GREATER EFFICIENCY LESSER EFFICIENCY
COMPARISON -Three of the component shills -Each o4 the component shRills
#4 within a sub-STEP can be within the same sub-STEP has to

pruacticed at the same time

be practiced separately




IL.1A

IDENTIFICATION
MATRIX

{DENTIFICATION OF CONDITIONS WHICH PERMIT
MORE OF THE CRITERION BEHAVIOR TO BE PRACTICED AT THE SAME TIME

HOW MUCH
CAN BE
PRACTICED

A LARGER part
of the criterion behavior

can be practiced at the same time
when:

CRITERIA

-The skille involved are
ratatively easy to learn

-When there is difficulty in
learning the gkills, assistarice
can be deviged which still
permite the practice of:

«+A number of component gkills
within a sub-STEP to be
learmed at the same time; OR

«+*A number ¢ sub-STEPS within
the total chatn o be
at the same tire

Lerned

A LESSER part
of the criterion behavior

can be practiced at the same time
when:

e skills involved are
relatively difficult to learn

-When there is difficultuy in
tearning the skills, providing
assistance is insufficient to the
task of ereating practice of:

++*A number of component skilis
within a sub-STEP to be
learned at the samc time; OR

+*A number of 8ub-STEPS within
the total ckain to re learned
at the same time

———_—_L_—_——-———J

EAAMPLES

€.3.,
-With the aid of a diagram, the
student can practice atd fLearn
the proper sequence of steps to
follow in thineading a §<&m
projecton; {t is unnecessary 2o
provide practice for each of the
steps separately {on for the
component 3hills within any step)

e.g.,

-The student pilct (8 Likely to
nequine sepanate practice fon
component shills on for sub-STEPS
in the fLanding operation




JOB PROCEDURES

page
Information to review to determine
the ease or difficulty of what has 20
to be learned
Determining how much can be 21
practiced at the same time
SUMMARY OF PROCEDURES 22
Adequacy of determination of
how much can be practiced at the 23

same time




I.1.1

IDENTIFICATION
MATRIX

THREE {INFORMATION SOURCES TO REVIEW IN DETERMINING HOW MUCH
OF CRITER{ON BEHAVIOR CAN BE PRACTICED AT THE SAME TIME AND HOW MUCH
(WHAT) WILL HAVE TO BE PRACTICED SEPARATELY

SOURCE OF
INFORMATION

Resul ts of
LEARNING ANALYSIS
on separate
A.5(4) FORMS
for each sub-STEP
in the total chain

2

Results of
COMPETENCY ANALYSIS
(PERFORMANCE)
on separate
A.5(4) FORMS
for each sub-STEP
In the total chain

3

Summary of
LEARNING AND
PERFORMANCE analyses
on FORM G.1{1)
for entire chain

CRITERIA

For EACH eub-STEP

-The rating of the
difficulty of learming
each component ekill
in the sub-STEP by
the source of the
difficul ty

s*High difficulty .
s *Medtum difficulty

celow difficulty

For EACH sub-STEP

-Identification of the
performance require-
mentg for INPUTS and
ACTIONS

**RECALL
* *TRANSFER

For ALL sub-STEPS

~-Identification of
those sub-STEPS in
the chain with high
difficulty leaming
problems
-Identification of
those sub-STEPS in
the chain with
trangfer requirements

FORM A.5(4)

FORM G.1(1)

FORMS

=N 40 O 0 P 0 (P 1 P Py P s P P 5 8 R -
. T
— . | :
| V>’f {f g cildiid pl<w__«
] I ; I | . o N
b 44 iv‘ T + 4 ,,,+.,, 4‘—¢«¢~$4 + bk g —— o
==== S Co -
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— T ‘ T
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I.1.1

DETERMINING HOW

MUCH CAN BE PRACTICED AT

THE SAME TIHE>i<

DECISION
MATRIX
It is estimated that: It is estimated that: it is estimated that:
-The difficulty of -The difficulty of -The difficulty of
CONDITIONS learning one or more learning one or more learning a succession
component skills component skills of intact or whole
within a sub-STEP is within a sub-STEP is sub-STEPS is
quite HIGH; AND/OR moderately LOW; AND/OR| relatively LOW; AND/OR
~Transfer is a major “Transfer is NOT a ~Transfer is NOT a
problem major problen major problem
-Create separate -Create an opportunity |-Create an opportunity
practice opportunities| in which the learmer in which the learmer
ACTION for each of the ecan mractice the can practice two or
TO TAKE ecomponent skills entire sub-STFP (thua,] more 8ub-STEPS in

within the sub-STEP
that are difficult

-Combine practice for
the remaining
component 8kills which
are not difficult

-Provide assiatance
which makes it
possible to combine
as much as posaible

NOT providing separate
practice for the
component gkilla)

sequence (thus, NOT
previding separate
prectice for each
sub-STEP)

#<Always overestimate how much can be combined; during tryout of materials (See TASK J),

the overestimate can be identified and corrected.

An underestima

te cannot be

identified. You'll never know how much the learner could have done.
e.qg., e.q., e.g.,
-Assume the developen |-Assume the developer {-Assume the develfopen
. estimated that each estimated that each estimated that a
EXAMPLE: operation in fong operation was not 40 sendies of operations
Lona division division was suffd- difficult as to could be practiced at
) ccentlu difficult to nequire practice of the same time (pre-
517932 ncquine practice of component skifls ceded bu a demonstra-

the component shills
thar undenlie «t

-Practice might be
provided:

-« Dis cruimdnating
between divisons
containing varuing
number of undits
(<.e., units, ters,
hundneds )

PLUS

« DA cLMAnating
between the sdize of
Jividends into
whaot davisons wile
and well net qo,
ete.

({.e., diserniminations,
generalizations, on
assoclations)

-Practice might be
provided for each
whole operation:

*+e.g9., estimating the
number of undits into
which the divdison
well go

tion)
-Prnactice might be

provided forn two on
mone whole operatiors:

~+e.g., estimating the
number of units 4into
which the ddivdison
wll go
PLUS
«cActually dividing
into the finst 100's
({.e., 51 into 93)

*The same exampie is used in each of the three column:; thus, it shows how the
ong division problem would be handled if different developers estimated the
IEIIJ!: jfficulty of the learning problem differently.

Q

Aruitoxt provided by Eic:
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ILLUSTRATION SUMMAR|IZING PROCEDURES INVOLVED IN PLANNING

1.1.1 HOW MUCH OF CRITERION BEHAVIOR CAN BE PRACTICED AT THE SAME TIME
11 12 £3
REVIEW DEC1DE
results of IDENTIFY whether to
a. LEARNING ANALYSES a. Level of difficulty a. Provide practice
on the set of estimated for opportunities for
FORMS A.5(4) for learning problems separate or
the entire chain b. Amount of transfer combined cowponent
_— skills within a
b. COMPETENCY involved sub-STEP
ANALYSES on the
set of FORMS OR
A.iS%) f:rlthe b. Provide practice
entire chain for a whole
c. SUMMARY of the sub-STEP at the
above two analyses same tlme
for all sub-STEPS
OR
on a single
FORM G.1(1) c. Provide practice
for two or more
sub-STEPS which
follow one another
in sequence
FORM A.5(4) #1c FORM G.1(1)
N N
Poe . 4
b @...... 2a .
LT e
. ”““ $_: S Tl ] eveman o [T mamen o s s ey e
‘ T e e e RG] T T e
,’€=:> e _f*'f PR —_== ‘
‘\“ v R PO o |
’:,;.—-4 »_’-—T#‘
i —
—— i} ;A l ‘
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1.1.1 CRITERYA FOR IDENTIFYING THE ADEQUACY OF ESTIMATES
F E PRA TH AME TIME
STANDARDS OF HOW MUCH CAN BE PRACTICED AT E SAME
MATRIX
IMPACT ON
PROPERTIES RELEVANCE COMPLETENESS EFFICIENCY
OF INSTRUCTICN
-Estimates of how much |-Each sub-STEP in the |[-Dceisions of how much
can Le practiced at total chain making up | ean be practiced are
the same time are the criterion behavior| better OVERESTIMATED
based on data is: in the interest of
CRITERIA * «Learning analycis s+ Reviewed for effrerency

*«Competency analysis

-Estimates are based
on tihe evaluation of
the level of
difficulty involved
in learming parts of
the criterion behavior

**The more difficult
the learning problem
the smaller the
anount of the
eriterion behavior
that can be
practiced at the
same time

learning difficuity,
AND THEN
«*Constdered for:
/Practize of its
component skills
/Practice by itself
in its entirety
/Practice in
combination with

other intact
sub-STEPS

-Consequences of
overestimation are
later eastily
overturned during
tryout of
instructional
materials (Sce TASK J

23




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Y

A decision about the order in which practice will
cecur for:

ess each component skill within a SubSTEP
ees each SubSTEP makirg up the eriterion behavior

WHAT YOU WILL
WORK FROM

(1) Plans about how much of the criterion behavior
will be practiced at the same time.

(2) Sequencing decisions made earlier in TASK G,

WHAT YOU WILL
DO

(1} Decide on the order in which the parts of the
criterion behavior will be practiced,

FORMS YOU WILL
USE

None

2h




DESCRIPTION OF Sub-STEP [.1.2

INPUT ACTION GUTFUT
Decision made about Decide on the DECISION
how much to be order in which e o
<Cc K
practiced at the . parts of the g:::::::- 111s will be
same time > criterion behavior » ++Relative to one another
+ will be practiced **Relative to & whoie
prior sequencing Sub-6TP
~A e f Sub-STEPS
decisions in TASK G iv v e e practiced i
Job Aid Contents

CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
~MATRIX: -MATRIX: ~MATRIX: Adequacy SUMMARY OF

possible sequences Determining the of sequencing PROCEDURES . . . kO
touse . . . 27-35| order in which decisions . . . b1
~MATRIX: parts of

Information criterion behavior

to review . . . 38| are to be

practiced . . . 39
Required Materials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS

STEP STEP

Decision about scope Decision about order
. I.1. . G.2.1
of practice of practice

ERIC s

Aruitoxt provided by Eic:




Sub~ STEP 1.1.2

JOB DIAGRAM
INPUT ACTION QUTPUT
Decision made about Decide on the DECISION

how much to be
practiced at the
same time
+

order in which

parts of the
criterion behaviocr
will be pructiced

sbout the order in which:

~Camponent skills will be
practiced:

«+Relstive to one another
«+Relstive to s wvhole

prior sequencing Sub-STEP
decisions in TASK G iv v »:i;;r:-p::cf\;:;im o
Component skills Plan order of Planned order of
within a sub-TASK practice of practice:
require separate component skills .
practice -Regarding: OUTPUTS
-Regarding: INPUTS
-Regarding: ACTIONS
-Regarding: {NPUTS and
L ACTIONS
Regarding: Whole
iv.a v.a suo-STEI;’&La

Component skills
require practice:

-in some but not al!
sub~STEPS in a chain

Iv.b

Plan order of
practice of
component skills
and of sub-STEPS

Component skills
require practice:

-In NO sub-SYEPS
in a chain

Plan order of
practice of
entire sub-STEPS

Planred order of
practice:

-0f component skills
within a sub-STEP
before practice of
sub-STEP and before
combination of sub-STEP
with other sub~-STEPS

vl.d

Planned order of
practice:

-Sub~-STEPS singly or
in combination

-In a forward or
backward order

vi.d
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BACKGROUND |INFORMATION

page
Two types of sequencing decisions 29
which have to be made -
General recommendations for 30, 31
sequencing of practice '
Two orders for sequencing the
practice of sub-STEPS (forward 32
and backward)
Determining when to use a forward 33
or backward sequence
Practice decisions concerning both 34, 35

"scope'' and '‘order"
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TWO TYPES OF SEQUENCING DECISIONS

1.1.2 WHICH HAVE TO BE MADE
IDENTIFICATION
MATRIX L_

Decisions about Decision about

TYPES OF order of practice order of practice
ng‘l:g':g:‘zc of all the separate sub-STEPS of component skills
in a chain within each sub-STEP
(See pages 32 and 33) (Sex pages 30 and 31)

-A decision has to be made about |=A decision has to be made about
the order in which each sub-STEP | the order in which the component
in the total chatin should be akille within each sub-STEP should

~ CRITERIA practiced be practiced
+-should practice begin with the |-In what order should the student
first eub-STEP and proceed to practice:
- ? ..
the last eub-STEP? OR »+Diseriminating and gemeralizing
++*Should practice begin with the regarding INPUTS
;Z;Zt fg:ﬁ;S:ﬁ':_%u;ork back to - -Digeriminating and generalizing
: : regarding OUTPUTS
««Aggoctating INPUTS and ACTIONS
+«Generaliaing about ACTIONS
e.qg., in what order should e.g., what order should practice
sub-STEPS 1-5 be involve: [INPUTS, ACTIONS,
practiced QUTPUTS within each Sub-STEP
EXAMPLES S T ”*"’*1 L
L — — — S| j ] ] . ) i '

L
— P ___’_'i
- T }7
i ]
— = f *—j =
! P
i T ;
L_, e e l-—— e J L——.._J




GENERAL RECOMMENDATION OF ORDER IN WHICH STUDENTS
SHOULD BE GIVEN PRACTICE IN COMPONENT SKILLS WITHIN A SINGLE SUB-STEP

1.1.2 (ON THIS AND OPPOSITE PAGE)
DECISION
MATRIX
llORDERN ‘ 2
PRIORITIES FIRST type of practice SECOND type of practice
Condition: When students are Condition: When students are
ACTION not already able to not already able to
TO TAKE discriminate between .| _ _— discriminate between
or generallze across or generalize across
OUTPUTS INPUTS
-Create practice: -Create practice:
**Digeriminating between OUTPUTS | --Discriminating betwsen INPUTS
+ «Generalizing across OUTPUTS «*Generalizing across INPUTS
-Students will be able to identify:| -This type of practice precedes
associating INPUTS and ACTIONS
Correct vs. incorrect OUTPUTS because the student cannot
RATIONALE s+*Acceptable vs. unacceptable determine which ACTION goes with

OUTPUTS

*+*Situations requiring them to:
/Stop
/Continue (to next sub-STEP)
/Redo what they've done

-The ability to make these
identifications provides effective
feedback when the student then
goes on to practice taking
ACTIONS that will produce the
QUTPUT

which IMPUT if he cannot tell
the difference between INPUTS

30



GENERAL RECOMMENDATION OF ORDER IN WHICH STUDENTS
SHOULD BE GIVEN PRACTICE IN COMPONENT SKILLS WITHIN A SINGLE SUB-STEP

I1.1.2
(ON THIS AND OPPOSITE PAGE)
DECISION
MATRIX
llORDERI| 3 "
PRIORITIES THIRD type of practice FOURTH type of practice
Condition: When students arc Conditions: When students cannot
not already abile to already associate
ACTION generalize across INPUTS and ACTIONS
T0 TAKE ACTIONS (and it is
required)
~Create practice: -Create practice:
*~Generalizing across ACTIONS «*Associating INPUTS and ACTIONS
AND/OR
Condition: When students are
not already able to
discriminate between
ACTIONS (and it is
difficult to do so)
Create practice:
««Discriminating between ACTIONS
~This type of practice precedes -Al1l the elements involved in the
associating INPUTS and ACTIONS association are now correctly
RATIONALE because the student cannot learned

determine which ACTION goes with
which INPUT if he cannot tell the
difference between ACTIONS or see
similarities among ACTIONS

31



1.1.2 TWO POSSIBLE ORDERS FOR SEQUENCING THE PRACTICE OF SUB-STEPS
IDENTIFICATION
MATRIX
SEQUEINCE
OF PRACTICE FORWARD BACKWARD

OF SuB-STEPS

CRITERIA

-The learner starts practice with:
««The first sub-STEP in the chain
OR

-«A combination of the first
sub-STEP and one or more
subsequent sub-STEPS (depending
on decistion made tn I1.1.1)

-The learner starts practice with:
*+*The last sub-STEP in the chain
OR

«+A cambination of the last
8ub-STEP and onec or more
prior sub-STEPS (depending
on decistion made in I.1.1)

EXAHMPLES

e.g. the teacher Leanning to
thread a §4fm profecton stants
practice by putting the neel
with §4{&m on to the profectonr,
goes through intermediate
routines and ends with attachding
§ibm Leaden to take-up nreel.

e.g. the teacher Leannding to
thread «4 §4&m projecton stants
by Leanning to attach §{fm Leader
on to a take-up ncel, proceeds

in a baclkwand order through
intenmediate noutines and ends
with [what in performance is
actually the §4nst noutline)
putting the reel with {{&m on

to the projecton.

32




I.1.2

DETERMINING WHEN TO USE EITHER A FORWARD OR BACKWARD SEQUENCE*

DECISION
MATRIX
During TASK "G' During TASK “G"
CONDITIONS a3 backward sequence a backward sequence
HAS BEEN selected has NOT been selected
-Plan to implement the baclkward -Still consider the use of a
sequence for those loarning or baclaxard order for:
performance probleme calling for .. . .
them (i.e., as per recommenda- Rii:twely Zor;g c.hams t;(:)f
tiong on FORM G.1(2)) whatever type)--i.e., ee
that have many 8ub-STEPS
+Chaing whoge primary learning
ACTION problem involves remembering
TO0 TAKE the sequence of sub-STEPS,

e ——|—————————————————————

i.e., 'what comes next'
-Congider a forward ordzr:
++For relatively short chains

»«For chains whose primary
learning problems concerm other
component skills (i.e.,
diseriminations or generaliza-
tions or assoctationz within
a sub-STEP)

*There are no empirical data to date which unequivocally support a recommendation

of a '‘backward'' order.

Although there are strong rational considerations supporting

the use of backward chaining {See TASK G, page 106), its use is therefore considered

optional.
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1.1.2 DETERMINING HOW TO MAKE DUAL DECISIONS
o ABOUT ‘‘SCOPE'' AND ‘“‘ORDER'' OF PRACTICE
DECISION
MATRIX
Decision made in I.1.1 Decision made in [.1.1
that the practice of that the practice of
CONDITIONS COMPONENT SKILLS COMPONENT SKILLS
within a sub-STEP within a sub-STEP
is NECESSARY is NOT necessary
-Plan for practice to begin with |-At the start, plan for the
component skills within the practice of the entire 8ub-STEP:
8ub-STEP R
**By itgelf
ACTION ONLY THEN OR
TO TAKE Plan practice of an entire
sub-STEP (in either forward ”Z:ti:;b:::g:;%p?th ctker
or backward order):
**By itself
OR
«+«In combination with other
entire sub-STEPS
e.q., [::—LE:] e.g.,
Separate practice E—‘ Separate practice
of discriminations of discriminations
ard generalizations __ and generalizations
EXAMPLES is necessary is NOT necessary
-Schedule the practice of -Schedufe the practice of the
disecuominations and entine sub-STEP without any
generalizations finst prion practice of component
-Then schedule practice of the shitls
entine sub-STEP

34




EXAMPLES VLLUSTRATING SEQUENCING PRIORITIES

O

1.1.2 BASED ON A VARIETY OF PRIOR ''SCOPE'* DECISIONS
EXAMPLES
Sub~STEP | Sub-STEP 2 Sub-STEP 3
Component skill Component skill Component skill
LAl practice practice practice
is required Is required is required
J
~1f a forward order is to be used, the recommenced sequence of
practice is as follows:
(1) Practice of {3) Practice of (6) Practice of
component skills component sk{lls component sk{fLls
g§orn Sub-~STEP #1 gon Sub-STEP #2 fox Sub-STEP #3
(2) Practice of (4) Practice of (7) Practice of
entire entine entine
Sub-STEP #1 Sub-STEP #2 Sub-STEP #3
(5) Practice both of (8) Practice of all
entine Sub-STEP three, entine
*1 and entine Sub-STEPS--4n
Sub-STEP #2 (in dequence
sequence)
~1f a backward order is to be used, the above sequence is simply
reversed; i.e., practice begins with the component skills of
Sub-STEP #3, then the entire Sub-STEP #3, the component skills of
Sub-STEP #2, etc.
Sub-STEP | Sub-STEP 2 Sub-STEP 3
1
Entire sub-STEP Both Sub-STEPS
¥2 can be practiced #2 and #3
by itself can be practiced
together
-If a forward order is to be used, the sequerce would be as follows:
{1} Practice of (2) Practice o4 entine
entine Sub-STLPS *2 and
Sub-STEP #} *3 in sequence
(3) Practice of aff
three. entine
Aub-STEPS 4n
dequence
Sub-STEF | Sub-STEP 2 Sub~-STEP 3
Entire sub-STEP Component skill Entire sub-STEP
43 can be practiced practice can be practiced

by itself

-If a backward order is
fol lows:

(1) Practice of
entine
Sub-STEP #3

is required

by itself

to be used, the recommended sequence is as

{2) Practice of
component sh{fls
in Sub-STEP #?

(3] Practice o4

entine
Sub-STEP #2

(4) Practice of
entire
Sub-STEPS #2
and #3

{5) Practice cf afl
three, entine
Sub-STEPS, #1, #2,
and #3, An
sequence

ERIC

Aruitoxt provided by Eic:
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JOB PROCEDURES

page
Sources of information to review 38
Determining the order In which
parts of the criterion behavior 39
are to be practiced
SUMMAPY OF PROCEDURES 40
Adequacy of plans for sequence 41

of practice
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I.1.2
tDENTIFICATION
MATRIX

INFORMATION TO REVIEW AS A BASIS
FOR PLANNING SEQUENCE OF PRACTICE

SOURCES

|
Prior decisions

about HOW MUCH
should be practiced
at the same time

-

Z
Prior decisions
about SEQUENCE

3

Results of
LEARNING and
PERFORMANCE

analyses

CRITERIA

-Decisions made in

Sub-STEP I.1.1 about
whether:

«*Comonent ekills
within sub-STEPS
need to be practiced
separately

«*A 8ub-STEP can be
practiced by itself
in it8 entirety

*+Two or more
8ub-STEPS can be

practiced together
(and in their
entirety)

i
-Dectgion made in
Sub-STEP G.2.1 about:

++Ugefulness of
backward chaining
as a preparatory
practice progression
suitable for the
learning problem
at hand

-Types of learming or
performance problems
involved in learming
eriterion behavior:

« sSummarized on
FORM G.1(2)
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DETERMINING SEQUENCE OF PRACTICE OF

COMPONENT SKILLS

1.1.2 WiTHIN SUB-STEPS AND OF A SERIES OF WHOLE SUB-STEPS
DECISION
MATRIX
Decision made that Declision made that Decision made that
component skills component skills component skills
CONDITIONS within a sub-STEP require require
require separate practice NO separate practice
separate practice for some, but not all, for any sub-STEF
sub-STEPS In a chain in the chain
-Plan to provide -Alwaye require -Plan to provide
opportunities for practice concernming a | practice in a foruward
practice of component | 8ub-STEP (whether of or backward order of
ACTION gkille FIRST component gkilla or the intact 8ub-STEPS-
TO TAKE . The order in which of the whole either 8inglu or in
ke'll hould b 8ub-STEPS) in a combination (as
garre shou € systematic: forward dectided on in

practiced is as
follows:

/Re: OUTPITS

/Re: INPUTS

/Re: ACTIONS

/Re: INPUTS and
ACTIONS

~Then, plan to provide
for practice of the
entire sub-STEP
SECOND

or backward order

-Before combiring the
practice of adjacent
8ub-STEPS always
provide prior practice
of component skills
if any of the sub-
STEPS to be combined
require it

Sub-STEP I.1.1)

-Decteion about
forward or kac’ward
order t8 based on
decision made in
Sub-STEP G.2.1 and on
evaluation of nature
of leaming problem
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[.1.2

ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN PLANNING THE SEQUENCE
IN WHICH PARTS OF THE CRITERION BEHAVIOR WiLL BE PRACTICED

#1

REVIEW

Decisions about how much
can be practiced at the
same time (Sub-STEP
I.1.)

Declslbns made on
FORM G.1(2) about

sequence in Sub-STEP G.2.!}

#2

DECIDE

On the order of practice
of component skills
within sub-STEPS

On the order of practice
of Intact sub-STEPS or
combinations of intact
sub-STEPS

Lo




ASSESSING THE ADEQUACY OF PLANS TO SEQUENCE THE ORDER

I.1.2 IN WHICH PARTS OF CRITERION BEHAVIOR ARE PRACTICED
STANDARDS
MATRIX
PROPERTIES RELEVANCE COMPLETENESS
~Deciston about sequence of -Deciston about sequence is8 based
practice i8 based onm: on a review of all sub-STEPS in
. . . a chatn (and prior decisions
+<Prior dectsions about how much .
CRITERIA can be practiced at the same about need to practice component

time
-+-Prior decisions about order
(in Sub-STEP G.2.1)

and/or

- +Current estimates about
suttability for leaming
problem at hand

I

ekills for them)




[.2

O

ERIC

Aruitoxt provided by Eic:

STEP

1.2

Prepare instruztional materials or procedures.

1.2.1

1.2.2

Prepare instructional materials or procedures for each

sub-criterion behavior.®

Prepare instructional materials or procedures integrating all

sub-criterion behaviors that make up the criterion behavior.

)

*Thig 18 a sequential activity; i.e., following completion of
materials for onme sub-criterion bchavior, the preparation of

materials for the next sub-criterion behavior begins.
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STEP 1.2

OVERVIEW

INPUT

Collection of analyses
for criterion behavior
+

Plans for breaking it

ACTION

Develop instructional
sequences

QUTPUT

Instructional sequences
for:

-Each sub-criterion

behavior
into a sequence of .
sub-critegiog behaviors -Integrating all the
sub-criterion behavio:s
Previous analysis
. < a3 1
identifying: Develop instructional Instructional sequence
1.2.1| -Content of sequence for (each)
sub-criterion behavior sub-criterion behavior
-Progressions to use
-Scope ,and order of
practice
-Plans for behavior : : s
zontrol : — il e >
An instructional Prepare instructional An instructionai
1.2.2 | sequence for each sequence to chain &Ll sequerce to c¢hain all
sub-criterion hehavior sub-criterion behaviors sub-criterion behaviors
+ —~= |leading t- performance
previous decisions of the CRITERION
about order of practice v behavior vi
iv
<t——;}
-1——;J
_— -
o -&———}
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I.2.1

1.2.2

O

ERIC

Aruitoxt provided by Eic:

CRITERIA FOR
IDENTIFYING INPUTS

PAGE

ACTION TO BE TAKEN

INDEX

STANDARD FOR OUTPUTS

FORMS TO USt

-MATRIX: How to make

sequences -MATRIX: How -MATRIX: Adequacy |FORM I.2{(1)

lean' . . . .. .. 50-55

-HJ:L: D trative to prepafe an of preparation of SUMMARY OF

instructional instructional sequences . . 113 PROCEDURES 12
sequences 69-108 | sequence . . T e
-MATRIX: Information

on which to base

development of

sequences . . . . . . o
-3ATRIX: Problems [-MATRIX: How many [-MATRIX: Adequacy |SUMMARY OF ]
in chaining all sub-criterion of sequence for PROCEDURES . . . 134
sub-criterion behaviors to chaining

behaviors . . 119] treat at same sub-criterion
-MATRIX: 1Informa- time and behaviors . . 1356

tion needed and order . . . . . 133

sources . . . 132

b5



BACKGROQND iNFORMATION
FOR ENTIRE STEP 1.2

page

Three performance stages in an
instructional sequence

48

Variations in instructional
sequences for different criterion
behaviors

49

Desirable properties of
instructional sequences:

"ERROR FREE'' and ''LEAN'"

50, 51

How strength of cues is varied
to make Instructional sequences
"lean'

52

How speed of fading cues is varied
to make Instructional! sequences
"lean"

53

How amount of practice is varied
to make instructional sequences
‘"lean

(1]

Estimating how lean a sequence
can be

55

Yo g




THREE TYPES OF PERFORMANCE STAGES

I.2 IN AN INSTRUCTIONAL SEQUENCE
IDENTIFICATION
MATRIX (Read examples first)
TYPES OF Performance required Performance required Performance required
PERFORMANCE AT THE BEGINNING AT THE AT THE FINAL GOAL
STAGES of instructlon INTERMEDIATE GOALS of instruction
of instruction
—

-The practice problem | -Performance of sub- -Performance of the
with which the eriterion behaviors eriterion behavio:
student begins identified in: identified in:
tnatruction/training .. ..

CRITERIA leading to the first Statement(s) of The statement of a
. ; — (wmodi fied) eriterion objective
intermediate goal .
. rreparatory objec- (See TASK D)
in a sequence ep
tive (See TASK D) One
. . or more
-The practice problem on . .
. . **One or more eriterion test
with which the 4 (
student begins gzzgar?gz:yngitF) items (See TASK F)
ingtruction leading 8
to one or more +*The scheduled
additional inter- practice of intact ’
mediate goals 8ub-STEPS or
- combinattons of
8ub-STEPS (See
Sub-STEP [.1.1) l
| -
1 2 3
e.q., first practice e.q., sub-criterion e.q., criterion
problem behavior behavior
EXAMPLES -A b2ginning problem -One sub-cniterion -The cuitenion behavior
(Read Column #3 having to do with one | behavion consists of consisds of beding able
FIRST) sub-cniterion behavion| being able to define to compare and

Te.g., monetary
policy)

e.g., given a
definition and an
example, the student
48 nequirned to select
gfrom Bwo options the
one which {5 an
exampfe 0§ monetary
policy

monetary policy and
Lo glve examples of it

-Another sub-criterdion
behavion consists of
being able to def.ine
f4scal policy and to
g4ive examples 0f it

contrast {in one's own
wonds) §4scal policy
and monetary policy
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1.2

IDENTIFICATION
MATRIX

INSTRUCTIONAL SEQUENCES FOR DIFFERENT CRITERION BEHAVIORS
VARY DEPENDING ON THE ''DISTANCE'' BETWEEN INITIAL AND FINAL PERFORMANCE

TYPES OF
“DISTANCE"

""“Distance'’ between
initial performance
and a SUB-CRITERION behavior*

'"Distance' between
‘nitlal practice problem
and the final CRITERION behavior

CRITERIA

-The amount of practice it
requires to take the learmer from
entry behavior tc mastery of a
sub-criterion behavior

~The amount of practice required
depends on the difficulty of the
learning problem(sg) involved

-Decision made in TASK D about
what will ad vhat will not be an
urmmodified preparatory objective
(and hence a sub-criterion
behavior) can be changed in
TASK I

-The anount of practice it
requires to take the learmer from
entry behavior to final
ertterion behavior

-The amount of practice required
well depend on the number of
sub-criterion behaviore that
intervene between entry behavior
and final CRITERION behavior

-The amount of practice required
for mastery of each of the
sub~-criterion behaviors

-The amount of practice required
for putting all the sub-criterion
behaviors together to achieve
magtery of the criterion behavior

*A sub-criterion behavior corresponds to an ''unmodified'' preparatory objective.

EXAMPLES

e.qg.,

-A sub-oniterdion behavion usually
{nvolves the penformance of a
whole sub-STEP (on a combination
0§ sub-STEPS)

-1§ the component sh{fLs in a
sub-STEP are difficult and thenre-
§orne have to be practiced
separately, 4t {s possible 2o
conclude that the "ddistance"
between entry behavion and masterus
0§ sub-cniterion behavion will be
Longen than a situation in which
separate practice of the
component SRiLLsA is not nequired

e.g.,

~The morne sub-crnditerion behavions
thene arne, the mone practice will
be nequired to neach criterion
behavion

-The mone difgicult any of the
sub-oniternion behavions are (See
example to the Left), the monre
practice will be nequined to neach
criterdion behavion
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DESIRABLE PROPERTIES OF INSTRUCTIONAL SEQUENCES
1.2 BRIDGING THE ''DISTANCE'' BETWEEN ENTRY BEHAVIOR AND
1DENTIFICATION SUB-CRITERION AND CRITERION BEHAVIOR
MATRIX
Instructional sequences resulit in The first version of an
PROPERTIES student practice which Is instructional sequence
relatively ERROR FREE is as LEAN as possible
e —
-Instructional sequences ghould be CONSISTENT WITH
prepared for all students to ERROR-FREE PRACTICE

golve practice problems in

relatively error-free fashion -Instructional sequences sghould be

. 4 crepared which are as lean as
(ideally) : possible:
CRITERIA **Each practice problem results

++*Provide cueg or prompte that are
only as strong as needed to
ingure correct practice {(and no

in errors cormitted bu no more
I than 10 percent of the target

population stronger);
**No more than 10 percent of the AND/OR
practice problers result in: **2ues or prompts are faded or
, Y 2 . withdrasn as quickly as possible
/Errorg cormitted by more AND/OR

than 10 percent of the

population -+The @nount of practice preceding

the practice of a sub-criterion
behavior or a criterion behavior
18 as gpare as possible

-Commission of errors requires -Lean programs make for efficient
that the student be allowed to and cost-effective Instruction
RATIONALE engage in additional practice so

- e hll
that the error is uniearned Lean programs "stretc the
s tudent
-The primary rationale for insur-
ing relatively error-free

practice, therefore, is to:

*+Insure the efficiency of
instruction
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EXAMPLES OF PRACTICE ITEMS ILLUSTRATING

1.2 DIFFERING DEGREES OF ''LEANNESS' |
EXAMPLES
pECREE OF MOST lean INTERMED IATE lean LEAST lean
e.g., e.g., e.g.,
Which of the foflowing | A singular noun Singular nouns Like
4 comect? nequines an "8" ending | "boy," "ginl,” "man,”
STRENGTH . on a present fense "woman," etc., requite
OF CUES f‘:i’w day at nine he verb. an "A"'ending'on a
——walks 20 work 8 comrect? Which of the following
— 3 ?
Evenwy day at nine the 4 comrect!
man: Everny day at nine the
__walk to wonrk man:
___walks o wonk ___walk to wonk
__walkks to work
e.a., e.g., e.g.,
In a sernies of ten In a serdies of ten In a sendies of ten
practice items leading | practice {tems Leading | practice items Leading
SPEED OF up to a sub-cuiternion |up fo a sub-critenion | up 2o a sub-ecriterion
FADING CUES behavdion, cues are behavion, cues are behavion, cues are
faded: faded: faded:
««Completely by the 7th| --Completely bu the 8tH --Completelu by the 91K
{tem LLem {tem
««Consdidernably b the | «+Considerably bu the | «<Consdiderablu bu the
5th item Tth item §th item
e Indtially on the Ind | <+ Initially on the 4th | - Initially on the 6th
ALtem LLem Ltem
e.9., e.g., " e.g.,
A sequence 04 practice |A sequence of practice | A sequence 0§ practice
AMOUNT OF {tems Leading up to a {4{tems Leading up to a | items Leading up o a
PRACTICE sub-cniterion behavion |sub-criterion behavion

consdiats of:
+«Ten practice {tems

Consists 04

««Fourteen practice
Ltems

sub-ecnitenion behavion
consists of:

« e Twenty practice Ltems
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1.2

IDENTIFICATIO
MATRIX

N

(See Sub-STEP G.2.1)

CRITERIA FOR I1DENTIFYING VARYING DEGREES OF CUE STRENGTH

DEGREES OF
CUE STRENGTH

MAX IMUM
strength of cues

INTERMEDIATE
strength of cues

MINIMUM
strength of cues

esDiscriminations
ssGeneralizations
s+Associations

-Cues assist the learner to identify
the solution to problems concerning
any of the following:

CRITERIA “+Chains
-Cues provide an -Cues provide an -No cues are presented
tdentification which tdentification wvhich with the practice
18: 18: item
- *Exact s« Inexact -The Jjust campleted
s*Complete «eIncomplete/partial gequence of practice
«+Direct s+ Indirect/oblique itema provides the
™ . only cues (from
-They are maxirum gy
because, in effect, v
they give the answer
away
i - -l
e‘g'o
-Ins twctions and -The only L{dentifica- |-No assistance 4
EXAMPLES examples ave provided | tion made 44: provided
“Use of the on: «Which scales to use | -This practice
slide rule seWhich scales 10 use {mmediately follows
to multiply" for multiplication

«-How 2o use them

«eHow 20 read the
nesults

muzg on cued

practice
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CRITERIA FOR IDENTIFYING VARYING SPEEDS WITH WHICH

1.2 CUES OR PROMPTS (OR PROGRESSIONS IN GENERAL) ARE FAGED OUuT
IDENTIFICATION
MATRIX
SPEED RAPID INTERMEDIATE SLOW
OF FADING fading fading fading
—4 —

Switch from strong to intermediate
to no cues at all

CRITERIA -Sooner in d series -At an intermediate -Later in aq geries
of practice items time in a series of of practice iteme
practice items

—
Switch from one level of strength
to another occurs as follows:
EXAMPLES: FROM: J0: FROM: J0: FROM: J0:
A total series Exact 2nd Exact Leh Exact Sth
of 20 identifi- practice | identifi- practice jidentifi- practice
practice items cation item cation item cation item
Indirect 9th indirect 13th Indirect 16th
identifi- practice | identifi- practice |identifi- practice
cation item cation item cation item
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1.2 CRITERIA FOR JDENTIFYING VARYING AMOUNTS OF PRACTICE#*
IDENTIFICATION L
MATRIX
AMOUNTS SMALL INTERMEDIATE LARGE
OF PRACTICE amount amount amount

.

The number of practice items
required to bring the learmer
from entry behavior to
sub-criteion or eriterion

O

ERIC

Aruitoxt provided by Eic:

CRITERIA behavicr
-Small number of -Intermediate number -Large number cf
practice items 0f practice items practice items
*The number of practice ltems developed to bring a learner up to
criterion Interacts with the decision mac¢e about strength of cues;
the smaller the number of items used, the stronger cues are likely
to be.
EXAMPLES e.q., e.q., e.g.,
"learndirg to -20 practice problems |-35 practece problems |-60 practice problems
multiply with a
s8ide nule"
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CRITERIA FOR IDENTIFYING CONDITIONS WHICH DETERMINE
HOW "'LEAN'" AN INSTRUCTIONAL SEQUENCE CAN BE MADE

1.2
IDENTIFICATION
MATRIX
Conditions allowin Conditions requirin
CONDITIONS ' ¥ing dit quiring
LEANER sequences LESS LEAN sequences
Scquences for: Sub-eriterion Behaoior
-None or fcu of the component -All cr most of the component
Skills within a sul-STEP or skills wztkzn a sub-STEP or
Within a combination of sub-STEPS| within a combination of sub-STEFS
are very difficult to leamn are very difficult to leam
CRITERIA -The scope of the sub-eri turyon -The scope of the sub-criterion

ERIC

Aruitoxt provided by Eic:

behavior +ends to be sm

bchavtor tends to be larzer

(i.e., has fcoer cub-STell miking (i.e., has more sub-STEFS making
1t wp) it up)
Sequenees for: (Criterion Behavior
v ) =Critericn bohavior han maus

s i ’4 C -\ - asl
-Criterion behmior hac nc or feu
{terion hehmiors vhich are

to leam

sub-¢

very Jdifficult

-The total nuwnber of sub-criterion
Z aae

belhaviors is

55

sub-criterion behaviors vaich
are very difficult to learm

-The total nwmber of sub-eriterion
bekaviors is smzll
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Instructional materials designed to tzach each sub-
eritterion behavior,

WHAT YOU WILL
WORK FROM

(1) Prior analyses which have lidentifled:

«+. descriptions of behavior to be learned

... preparatory progressions selected to teach it
... scope and order of practice

«+. plans for tehavior control

‘WHAT YOU Will
0O

(ay Deveiop instructiqnal materials for each sub-
criterion behavior

FORMS YOU WILL
USE

FORM 1.2(1) for developing an !nstructional sequence

.using the progression: RECOGNIZE, EDIT, PRODUCE

(where applicable),
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DESCRIPTION OF Sub-STEP

1.2.1

INPUT

ACTION

Previous analysis
identifying:
-Content of
sub-criterion behavior
-Progressions to use

-Scope and order of
ractice

Develop instructional
sequence for (each)
sub-criterion behavior

QUTPUT

Instructional sequence

Plans for behavior s
cantral i ii 113
Job Aid Contents

CRITERIA FOR
FORMS TO USE

IDENTIFYING INPUTS

ACTION TO BE TAKEN

STANDARD FOR OUTPUTS

-MATRIX: How to

make sequences
"lean'' . . . 50-5%
-MATRIX:

Illustrative
instructional
sequences . . £9-108
-MATRIX:

Information on

which to base
development of
sequences . . . 110

to prepare an
instructional

How -MATRIX: Adequacy
of preparation of

sequences
[RB

FORM 1.2(1)

SUMMARY OF

h PROCEDURES . . . 112

)

Required Materials

COMPLETED MATEFIALS

COMPLETED FORMS

STEP

BLANK FCAMS

behavior practice

Decision about scope
of sub-criterion

Collection of FORMS

carried forward from |H.1.

FORM 1.2(1)
(where applicable)

of sub-criterion
behavior practice

Decision about order

ERIC

Aruitoxt provided by Eic:
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JOB DIAGRAM
INPUT _ ACTION ouTPUT
pre‘.’é°u:.m?ly?is T Develop instructional Instructionai sequence
identifying: sequence for (each)
-Ccntent of

sub-criterion vehavior
~-Progressions to use
-Scope and order of
practice

-Plans for behavicr
ontrol

sub-criterion behavior

iid

(€)

ERIC

Aruitoxt provided by Eic:

Results of analyses
and decisions fcr:

Sub-Criterion Behavior

#1

SEQUENCE REFLECTS

Develop instructional
sequence reflecting
decisions concerning

Sub-Criterion Behavior

#

Results of analyses
and decisions for:

Sub-Criterion Behavior
#2

Develop instructional
sequence re‘lecting
decisions concerning

Sub-Criterion Behavior

#2

Content, progressions,
behavior control plans,
etc.,
appropriate to
#1

Content, progressions,
behavior control plans,
etc.,
appropriate to
#2

Results of analyses
and decisions for:

Develop instructional
sequence reflecting

Content, progressions,
behavior control plans,

Sub-Criterion Behavior decisions concerning etc.,
#n Sub-Criterion Behavior appropriate to
#n dn
i.c ii.c iti.c
58




BACKGROUND INFORMATION
FOR SuB-STEP I.2.1

page
NOTE about coverage in this section 61
Two possible orders In which the
developer can proceed when 62
preparing instructional materials
FORM 1.2(1) for use when 63
developing instructional sequences
Advantages derived from a ''reverse' 64
order of materials development
EXAMPLES illustrating sequences 65
varying in leanness
Variations possible in the number
of practice items possible with 66
each type of assistance (i.e., no
intermediate, or maximum)
Leanness of an instructional sequence
depends both on the number of practice 67
items and the type(s) of assistance
provided
Examples of other ''progressions' 68
varying in degrees of assistance
Some rag@resentative instructional 69

sequences
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sk NOTE

Both the develiopment process (this TASK) and the tryout and revision
process (the next TASK) can more adequately and more concisely be
il1lustrated using paper-and=-pencil Instructional materfals. Accord-
ingly the remalning treatment of Sub=-STEPS 1.2.1 and 1.2.2 is
restricted to the use of printed examples to illustrate procedures

involved in the development process.

A discussion of the preparation of other instructional sequences
(either Involving actual objects, people, events, or involving

other media such as film, TV, tape, slides) is omitted.

sk >k NOTE

When materials development requires the use of mcdia, like film,

TV, tape, or slides, multiple cycles of tryout and revisions can
dangerously inflate development costs. Therefore, it is advisable
particularly during informal tryouts, when program bugs are most

likely to be identified, to work with story board materials. Materials
less costly than film or TV can be used to detect program weaknesses,
Such materials as paper-and-pencil exercises, cardboard mock-ups,

live demonstrations, etc. can be used for these purposes.

Ultimately, when the product of the initial tryout and revision
process is transferred to the more costly fllm or TV media, the
program must also be tried out In this form. The prior tryout

in storyboard form reduces the likelihood that major changes in

filmed or televised revisions will be required.

ERIC g




Form ! 2(1)
DEVELOPING INSTRUCTIONAL MATERIALS

cessov. [ ] isusscmiremionsEnavior [ ]

MAXIMUM ASSISTANCE INTERMEDIATE ASSISTANCE NO ASSISTANCE
Students
start here
w
N
P
O
Q
Q -
w
3
Developer
may start here
A B C
=
a
w
r\
D E F
w
Q
3
a
=]
-4
(-9
W
may start here
G H I
&) /

ERIC yAT ,
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ADVANTAGES TO BE DERIVED FROM OEVELOPING INSTRUCTIONAL MATERIALS

1.2.1 IN THE REVERSE ORDER (i.E., FROM SUB-CRITERION PRACT(CE
IDENTIFICATION BACK TO BEGINNING PRACTICE)
MATRIX
EASE IN JUDGING
PROBABLE OEGREE EASE IN
ADVANTAGES HOW MUCH ASSISTANCE OF LEANNESS MAKING REVISIONS
IS NEEDED
-It is relatively easy |-By working backwards, |-Bu working backwards,
to judge how much it i8 more likely that| it is possible during
assistance needs to be| the developer will tryouts to revige the
provided directly to stop adding assietance| first drafi in a
the sub-criterion gooner (based on the syetematic way
behavior in Cell I easier judgments of . ,
(See below) in order its need) than if he ét 18 easier to 5
ey . ecide how much and
to factlitate student | works in a forward what type of
ability to perform it | direction e o add. -
CRITERIA (g?gt;iddw”o"dzf -A leaner first draft (adding in as
g Z; H) ce produces of an instructional economic way as
€ sequence is likely possihle; t.e., as
-If it is further to result little as i8 needed)
judged that adding -In a forward order
asszgtance io.I.haa it 18 less likely to
:?tt se" ;“JiicteZ:;ot be obvious at what
hat is, H also ¢ . .
be performed, further point to intervene
aggiatance can be
provided as in Cell G
{and so on back toward
the beginmning--as
needed)
-It i8 relatively more
difficult to estimaie
how many intervening
steps are likely to b
required if the
developer starte at
Cell A
FORM 1.2(1)
EXAMPLE i A B C
i D E F
j G H

1
Sub-Criterion

“Behavior

6l




EXAMPLES OF SEQUENCES VARYING IN LEANNESS
1.2.1 (REFER TO FORM AT BOTTOM OF PAGE 64)
EXAMPLES WHAT THE SEQUENCE CONSISTS OF
- MAXIMUM LEANNESS POSS IBLE MINIMUM LEANNESS
#1
l -Cells H and I only -Cells A through I
LEANER LESS LEAN
#2
-Cells G, H, and I -Cells F, G, H, and I
.
LEANER ' LESS LEAN
#3
-Cells F, G, H, and I -Cells D, E, F, G, H, and 1
LEANER LESS LEAN
#h
-Cells DO, E, F, G, H, and I ~Cells B, C, D, E, F, G, H, and |

65




VARIATIONS POSSIBLE IN THE NUMBER OF PRACTICE ITEMS

[.2.1 FOR EACH TYPE OF ASSISTANCE
|DENTIF ICATION (FOR EACH MODE OF RESFONDING)
MATRiIX
POSSIBLE ' ]
NUMBER OF 2ERO

PRACTICE ITEMS

ONE or MORE

CRITERIA

-Any of the cells A through H
can be omitted in an
instructional sequence

~Within any row of FORM I1.2(1)--
a ecell with gtronger assistance
18 more apt to be omitted tham

one with weaker or no assistance

-Cell I has to have at least one
practice ttem (u sub-criterion
practice item)

-Cell I mau have more than one
practice item

-Cells A-H may have ome or rmore
practice items (but the aim is
to have as few as are needed to
bring the learner up to mastery
of the sub-criterion behavior)

ForM 1.2(1)
) [ A B C
0 E F
i G H I
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EXAMPLES OF OTHER PROGRESSIONS (EMMER THAN R-E-P)

1.2 VARY ING IN LEANNEZS #
*Progressions are tdentified by lower case Leticrs (a-q) as in
EXAMPLES Sub-STEP G.2.1 in Scction G.
DEGREE OF <
LEANNESS * LEANER LESS LEAN
-The nurber of practice items -The nunber of practice items
£ used tc implement these used o implement these

(o) Repetition

(p) Review

progressions is smaller

++Fewer repetition items are

progressions is larger

++More repetition items are

used used
ied - . . . .
(q) :i;;ples s*fewer review items are used **More review items are used
++Fewer examples are uscd *+*More examples are used
43 ~The cues provided with other -The cues provided with other
types of progressions: types of progressions:
les or . .
(f) S:;Zisira? s+Provide less or weaker **Provide more or stronger
tions assistance assistance

(g) verbal cues
(h) Visual cues

(i) Diagramming

««Are faded out more quickly

«sAre Faded out more slowly

#3
(a) Shaping
{n) Backward

-Shaping or backward chaining
occurs less gradually (consistent
with '"no errors'' policy)

++Bigger jumps

-Shapiﬁg or backward chaining
occurs more gradually

++Smaller jumps

inin . . s
chaining ++Fewer practice items «+More practice items

#h -The number of practice items -The nunmber of practice items
Other used to implement these used to implement these

progresslons

(c), (d), (e),
(i), (v), (W),

(m)

progressions is smaller

progressions is larger
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SOME REPRESENTATIVE
INSTRUCTIONAL SEQUENCES*

page
Amount of sub-criterion behavior

dealt with at the same time 70
(FOUR EXAM™LES: 1-4)

Some major types of instructional

sequences 71
(THREE EXAMPLES: 6-7)

Subject matter to be used in the 74, 75

remainder of this section

ones for the aulient matter at nand.
as hupotnecical.

69

*The following sections containing varied types of instructional sequences
will ugse the same 8ubject matter as examples.
to variationg in 8equences rathker than to subject mutter.
subject matter will remain the same throughout, the excrples used may
not represent the best matching of instructional problem and inatructional

In other words, teclmiques being illustrated may not be ideal

Covsider these exann!.a3, thereforc,

Thie will call attention
Becauge the
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THREE TYPES OF PREPARATORY PROGRESSIONS TO BE

ILLUSTRATED,
1.2.1 ANY CNE OF wHICH MAY BE APPLIED 10 ANY QOF THE
F
IDENT(FICATION QUR APPROACHES YLIUSTRATED ON THE OPPOSITE PAGE
MATRIX
5 6 7
SEQUENCES Progression (b): Progression (i): Progression (a):
T0 BE
ILLUSTRATED R-E-P DIAGRAMMING SHAPING
-An instructional -An instructio.al -An instructional
8equence itnvolving a sequence involving a sequence itmwolving a
progression which progression which progression which
CRITEPRIA tneludes: includes: tneludes:
**Recognition, **Use of diagrams »+Shaping of
editing, and + gradually increased
production practice performance scope
’ .-R-E-P’typea of s
praciice
s-Agsigtamce of -+Asgistance of
varying degrees varuin; degrees
of fered for each
tupe of practice
SEE PAGES 100

981 99|

172, 103, 1C4

71




ILLUSTRATIVE INSTRUCTIONAL SEQUENCES*

page
Concept used in all the illustrative
74, 75

sequences

(1) Each component skill treated 77
separately

(2) Component skills treated
. \ A 83
in combination

(3) The entire sub-STEP treated 87
as a whole

(4) A cambination of sub-STEPS 93
treated together

(5) A sequence illustrating an 97
R-E-P progression

(6) A sequence illustrating the use
of progression involving a 102
diagram

(7) A sequence illustrating a
" it H IOS

shaping'' progression

A*THE [LLUSTRATIVE SEQUENCES PROVIDED ARE
INTENTIONALLY KEPT LEAN.




SUBJECT MATTER USED IN ALL THE
ILLUSTRATIVE SEQUENCES WHICH FOLLOW

Criterion Behavior: The student states in nis own words
the ralationship betweer balanced
and unbalanced forces and movement

of objects. He cites examples.

Six Sub-Criterion Behaviors: The studen: will be able
to define in his own words and to

cite examples of each of the following

concepts:

-~force

--Direction of force

<~Strength of fcr.e

--0Objects at rest

--Objects in movzment

--Balanced force/unbalanced force
The sections that follow (except for one) will deal with

only one of these sub-criterion behaviors. (See opposite
page)

STATEMENT OF OBJECTIVES
TO BE GIVEN STUDENTS

(1) At the end of this section you will be able to define
in your own words the concept, ‘'direction of force,"

and to provide examples of it.
(2) To be able to do that: You will have to be able:

(a) To tel! the difference between four different

directions in which a force can be applied; and

(b) To label the direction of a force, whether a

pulling or a pushing force.

74




FOLD OUT PAGE

Page 76 inside contains

a task analysis diagram
relating to '"direction"
-of a force. Refer to it
as necessary; then review
the illustrative sequences
which follow.

75




CONCEPT USED IN THE
tLLUSTRATIVE SEQUENCES WHICH FOLLOW

"DIRECTION" OF A FORCE

b TASK ANALYSIS

INPUT ACTION ouTPUT

Object pulled up from
above —

l.a.l

[l
' Obgect pushed up from - Identd{d{es upvard URIAED" dinection

below direction o4 foace —

l.a.? 2.a 3.a

et

Object pushed down
from above -

1.b.1
Obsect pulled down Tdentd{dcs downiard "DOWRLARD" dirvection
from below = { ditection 0§ force —_—

1.6.2 2.b 3.6
Object pushed to the
right {fnom the ledt)

f.e.t
Object pulled to the Identifacs nLahthard "TO THE RIGHT"
adght (from the might] divection of force —— {diteciion

l.e.? l.¢ J.e
Cbject pushed Lo the
Left {from the right) |

1.d.!
Object pulled to the Tdontihees ledthand “TO THE LEFT"
Ledt (from the Left} —u |direction 04 {orce —_— o bdixection

1.4.2 2.d 3.d

|

ERIC 76
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ILLUSTRATIVE SEQUENCE®

page

(1) Each component skill is treated -8
separately**

*The sequence which follows ig designed to illustrate how
canponent skills are treated separately; it ie not
designed to illustrate a necessarily ideal 8sequence for
each compoment skill.

**It i8 asswned that separate treotment ig required,
although the actual example used may not require it.

77
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A. Discriminations and Generalizations Regarding:

A.1 The arrow represents a force
being applied to the box in
an upward direction.

In what direction is this
force being applied?

|

\J

[

upward X downward

These two forces are both
acting in which direction?

X upward
A.3 The arrows ar=
. —=| pointing to the

right. Therefore,
in which direction

— are all these
- forces being
applied?

to the left

downward

X to the right

Ak
O |
A * 8 [::]

O— ||U—

C D

Write in the letter in the
appropriate blank indicating
the direction of the force.

C to the right D to the left

A.S The two forces
shown are acting
in which two
—_— -« {directions?

A night-hand and Lef§t-hand

direction
A.6 The two forces
shown are acting
‘ in which two
directions?

In an upwarnd and a dowmward
direction

=*;4n3wefn are supplied in 'seript’ typeface.

78

Continued




iminations and Generalizations Regarding: [INPUTS

In which example

are the forces

1 being applied to
different sides

of the box?

B.5

T A' Bt1

XA B

These two men are on
—_the same side of the cart B.6 The forces in Problem #5 are
being applied

X in the same direction

in different directions

X different sides of the cart

B.2 The two men in Problem #1 are
pushing the cart

in the same direction B.7

X in different directions

B.3
()

PUSHING FyLUN;
——y >,{/
;Z . . The forces being applied to
2 O O this box are being applied

from the same side

These two men are on X from different sides

the same side of the cart .
X different sides of the cart —_in the same direction
X in different directions

B.4 The two men in Problem #3 are
applying a force to the cart

X in the same direction

in opposite directions

NOTE: This sequence is designed to facilitate learning to

.. digeriminate between forces which are applied in the

same and opposite directiors
.. generalize acroscs forces applied in the same direction

even though applied to di;ferent sides of ar object.

Continued

O
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€. Associating INPUTS and ACTIONS (and Producing an OUTPUT)

c.V c.3

PusminG () PLLING
] —_ -

A O B
On which side of the cart
is this man? in which direction is Man A

X left-hand side applying a force?

right-hand side In a rnight-hand direction

In which direction is Man B

In which direction is he
applying a force?

applying a force?
In a ndght-hand direetion

X to the right

to the left

c.4 In which direction
is this force
{ being applied?
«—
A B In an upwarnd direction
;n Yh;ﬁh g‘;g:z;?n is Man A c.5 In which direction
pRlying iv this force
In a night-hand direction ’ ’ being applied?
In which direction is Man B l
applying a force?
In a Left-hand direction

In a downvand dineetion

NOTE: This sequence ig designed to facilitate leaning of

«o the association between the illustrated direction of a
force (INPUT) and the labeling of the direction (ACTION).

Continued

80




D.

Exhibiting the Whole Sub-Criterion Behavior (i.e., Entire Sub-STEP)

D.1

0.2

0.3

What are some of the

directions in which a
force can be applied

to an oblect?

Up, dowr, right, Left

When the sergeant tells
recruits to carry their
own bags, what kind of
force Is he telling them
to apply to the bags?

A fonce npplied in an
upwarnd directlon

Cite two different ways
you might apply a
right-hand force to a
table.

You can push Lt [from
the Ledt) on pull it
(from the ndighz)

D.4 When a sign instructs

0.5

train passengers to pull
the emergency cord, what

is it instructing passengers

to do?

To apply a downvard force
to it

What do we mean by the
direction of a force?

Give two coatrasting examples
different from the ones used

here.

Whether a push on a pull
appliea to the object «s
towand the night, Left,
up, on down

THE END

81




ILLUSTRATIVE SEQUENCE#*

page

(2) Component skills treated 84
in combination**

*The gequence which fcllows ie deaigned to illustrate how
component gkills are treated in combination; it is not
designed to illustrate a necessarily ideal sequence for
each component skiil.

4414 {g assumed that combined treatment ie acceptable or
required, although the actual example used may not

require it.
)12//;3




O

ERIC

Aruitoxt provided by Eic:

A.

Discriminations and Generalizations Regarding:

A.1 The arrow represents a force
being applied to the box in
an ypward direction.

|
|

|

in what direction is this
force being applied?

O

X downward

uoward

A2
(—- —
These two forces are both
acting in which direction?
X upward downward
A.3 ' The arrows are
pointing to the
- ™1 right. Therefore,
- in which dire. _ion
are atl these
~ forces being
| apolied?

_X to the right to the left

OUTPUTS
Ak
| O
;
\
A | BJ
—— -—
C D
Write in the letter in the
appropriate blank indicating
the direction of the force.
_C to the right _D to the left
A.S The two forces
shown are acting
__._[::] - in which two
directions?
A night-hand and €eft-hand
divection
A6 [ Tke two forces
l shown are acting

in which two

[:] directions?

In an upward and a dowmvarnd
dinection

84

Continued




Discriminations and Generalizations Regarding: [INPUTS

PLUS
and ACTIONS (and Producing an OUTPUT)

8.

C. Associating INPUTS
r
BC.! BC.3 In which
. direction is
this force

ol
; being applied?
T\
|
5 O ~ '
\J

L

In a downward darection

In which direction is
Man A applying a force?

A night-hand direction

In which direction is
Man B applying a force?

A Left-hand ditectdion

BC.2 tn which
— direction
is this
4 force being
: applied?

[]

In an upwatrd ddivection

Continued

85
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ERIC

Aruitoxt provided by Eic:

D. Exhibiting the Whole Sub-Criturion Behavior {i.e., Entire Sut-STEP)

D.2

What are some of the
directions in which a
force can be applied
to an object?

Up, down, 1daht, Ledt

When the sergeant tells
recruits to carry their
own bags, what kind of
force is he telling them
to apply to the bags?

A Lonce aprfied 4n an
apeanrd Jereetion

Cite two different ways
you might apply a
right-hand force to a
table.

You can purh Lt {4rom
the feft) on pull it
{§nom the ndaht)

D &

0.5

When a sign instructs

train passengers to pull
the emergency cord, what is
it instructing passengers
to do?

Tc appfu a dewnwvatrd force
to L1

wWhat do we mean by the
direction of a force?

Give two contrasting examples
different from the ones used
here.

Whether a push on a pull
applied to the cbject <4
toward the n«aht, fLeft,
up, or down

THE END
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ILLUSTRATIVE SEQUENCE

page

(3) The entire 3ub-STEP
treated as a whole#*

88

*It 18 assumed that the entire Sub-STEP can be treated
as a whele without having to treat compoment skills
separatel . The example used might not, in = actual
ingtructicnal situation, permit this.

O

ERIC

Aruitoxt provided by Eic:



Discriminations and Generalizations Regarding:

PLUS

Discriminations and Generalizations Regarding:

PLUS

OUTPUTS

INPUTS

Associating INPUTS and ACTIONS (a2nd Producing an OUTPUT)

ABC.1

ABC.2

The arrow represents a ABC.3
force from below the box '1
being applied to the box
in an upward direction. 1
T 8
—— -——
In what direction is this
force being applied?
X upward downward D
Write in the letter in the
appropriate blank indicating
} the direction of the force.
A

The force is being applied
_X from above the box

from below the box

A

These two forces are both
being applied to the box
in which direction?

X upward downward
Which of the forces is being
applied from the top?

X A B

ABC.4

ABC.S5

C to the right D to the left

B upward A downward

The two forces
shown are
acting in

— —— which two
directions?

A night-hand direction and
Legt-hand dinection

L The two forces
shown are
acting in
which two
r directions?

In an vpward and dewnwanrd
dirnection

88

Cont inued




A. Discriminations and Generalizations Regarding: OUTPUTS
PLUS
B. Discriminations and Generalizations Regarding: INPUTS
PLUS
C. Associating INPUTS and ACTIONS (and Producing an OUTPUT)  (Continued)

ABC.6 ABC.7

PUSHING ?
A B L

In which direction is Describe the direction in

Man B applying a force? which the four forces are

being applied to the box

and alsc the side of the
box on which zach one is

In a night-hand direction

In which direction is ‘ being applied.

Man A applying a force? A is being applied {rom the

In a n{ght—hand direction 2eft of the box to the night

From which side of the B 48 boing applied from

wagon are Man A and Man 3 above in an upward direction

applying the force?

A from the Left; B from . C 45 being applied §rom the

the night s4de night i1 a Left-hand
dinection

D 48 being applied from
v : below in a downvard
g{ncciion

Continued

89




D.

Exhibiting the Whole Sub-Criterion Behavior (i.e., Entire Sub-STEP)

0.}

D.2

0.3

what are some of the
directions in which a
force can be applied
to an object?

Up, down, night, Left

When the sergeant tells
recruits to carry their
own bags, what kind of
force is ne telling them
to apply to the bags?

A force applied 4in an
upwand direction

Cite two different ways
you might apply a
right-hand force to a
table.

You can push it (grom
the fe4dt) on pull Lt
Lfnom «he nighi)

0.4 When a sign instructs

DIS

_is it instructing passengers

train passengers to pul!
the emergency cord, what

to do?
To apply a dowmward force
Lo it

What do we mean by the
direction of a force?
Give two contrasting examples
different from the ones used
here.

Whether a push on a puld
applied to the objcet 48
toward the right, LefZ,
up, or down

THE END

a0



ILLUSTRATIVE SEQUENCE

page

{4) A combination of Sub-STEPS

treated together* 94

ok

*The firat of the Sub-STEPS involves the concept,
"direction of force' as in the previous three
examples; the second Sub-STEP involves the comcept,
"direction of movement."

4*CONTRAST THIS TREATMENT WITH THAT SHOWN IN SUB-STEP
I.2.2 WHERE EACH SUB-STEP, TREATED AS A SEPARATE
SUB-CRITERION BEHAVIOR, IS THEN INTERRELATED TO THE
OTHER TO TEACH THE CRITERION BEHAVIOR.

;! ]



A. Combination of Sub-STEPS

A.3

Man A s pushing in a
left-hand direction.
The cart will also move
in

a fLeft-hand direction

In the above {llustration,
Man B is applying a force

to the cart in a right-hand
direction. In what

direction will the cart move?

To the ndight

omme,

The cart is moving to the
right. In what direction
must the man have applied
a force to it?

To the adaht

AL

A5

/)

In what direction is a force
being applied to the cart?

To the night

In what cdirection will the
cart move?

To the ndight

Alongside each of the
following items, write in the
direction in which the box

will move.
T prond
pushing up from below
Y
Downward
pushing down from atove
.
To the ndight
pushing to the right
t
-—— A}
Vo the feft
pushing to the teft ‘.‘

[}
Cont\nued
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A. Combination of Sub-STEPS {Continued)

A.6 Alongside each of the A.7 For each illustration below
following exauples draw in two arrows indicating
write in two things: the two ways forces can be
the direction of the applied to produce the mntion
forc2 and the direction required.
of the movement. PROBLEM ANSWER

Q
f Force upward
Movement upward T
Movement
UPWARD
1 Force downward l
‘ Movement dowrward
M
DBWRUERD )
—_— Fonce to the night —_—
Movement 2o the rdight
Movement
| TO THE RIGHT

- Force to the Left “— “—
Movement to the feft

Movement
TO THE LEFT
I

Cont inued




Combination of Sub-STEPS  {(Continued)

if a man pulls a chair toward
him, In what direction will
the chalr move?

PDepends on what direction the
man {8 pulling toward

If you apply a downward force
to a fleating rubber raft,
what will happen?

The naft will move dowmward

wWhat does it require for piano
movers to get a piano up to the
tenth floor of a bullding?

They have to apply a force to
the piano 4in_an upwarnd direction

What must a bunch of men do
to get a stalled ~ar moving
again?

Push £t foward on pulld <%
foawarnd

What must a tow truck do to
get a stalled auto moving
forward?

Pull (% in a foward direction

How are the direction of a force
and the direction of movement
related? Give two examples not
used here.

-The Li4t applied to an airplane
wing causes the plane to move
upwanrd.,

-The fonce applied to the night
bu a pitcher causes the ball o
travel {n a right-hasd direction.

~-The dinection of a fonce and the
movement of the obfect to which
it is applied are identical.

THE END




INSTRUCT!ONAL SEQUENCES
ILLUSTRATING THREE TYPES OF
PREPARATORY PROGRESSIONS*

page
(5) A sequence lllustrating an

R=-E-P progression 97
(6) A sequence lllustrating the use

of progressicn Involving a

diagram 101
(7) A sequerce {llustrating a

""shaping'' progression 105

*THE ILLUSTRATIVE SEQUENCES PROVIDED ARE

INTENTIONALLY KEPT LEAN,

95




{LLUSTRATIVE SEQUENCE

page

{5) A sequence illustrating 98
& R-E-P progression*

*The example provided i{e primarily designed tc illustrate
a recognize-edit-produce sequence; the treatment of the
component gkills (treated here altogether), therefore,
may be neither the ideal one for the example being used
nor necessarily the leanest gequence appropriate to the
learning problem at hand. However, an R-E-P gequence
doeg make it possible to teach for more of a Sub-STEP
at the same time.
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A. RECOGNIZE
Al A.5
X
;: PN
| |
A L o
s/ . C -
A 8
Thzse two men are on Forces \ and ¢ are
the same side of the cart on the s2 * side oy the box
X different sides of the cart X on different sides ot the
box
A.2 Man A in Illustration #1 is
pushing the cart A.6 Force A in tllustration #5
X in a right-hand direction is being applied in
in a left-hand direction X _a downward direction
an upward direction
A.3 Man B in lllustration #1 is
pushing the cart A7
in a right-hand direction O
X in a left-hand directicn Pilath N
Aok
A B
Which force is being applied
on the left-hand side of the
cart?
A X 8
Th's man is applying a force A.8 Which force in lllustration
‘" #7 is belng applied in o
a right-hand direction left-hand direction?
X a left-hand direction X A B
Continued

98

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

8. EOIT

{n the following prob.ems, if a ctatement is correct, do nothing; if it is

incorrect, change it and make it correct.

“A push was applied from the
left-hand side of the cart--

8.1
in a left-hand direction."
| ' In a night-hand direction

B.2 ""These forces are being applied

‘ in the same d’-sction."

-

8.3 o

The forces in the above illustration are being applied to different
sides of the cart and are being applied in different directions."

They are being applied v the same dinection, to the adght.

Continued

39
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ERIC

Aruitoxt provided by Eic:

C. PRODUCE

.2

What are some of the

directions in which a
force can be 2pplied

to an object?

Up, down, night, Left

When the sergeant tells
recruits to carry their
own bags, what kind of
force is he telling them
to apply to the bags?

A dorce applied in an
wpward dinection

Cite two different ways
you might apply a
right-hand force to a
table.

You can push it [4§rom

the Left) on pull 4L

(§rom the night)

C.u

When a sign instructs
train passengers to pull
the emergency cord, what
is it instructing
passengers to do?

To apply a dowmwarnd force
to 4t

What do we mean by the
direction of a force?
Give two contrasting
examples different from
the ones used here.

dhether a push or a pull
applied to the cbiect 44
towand the niaht, feft,
up, on down

THE END

1cn




ILLUSTRATIVE SEQUENCE

page

(6) A sequence illustrating a
progression using a diagram

102

SEE VOLUME ''G'* PAGE 89 FOR A
GENERAL TREATMENT OF VDIAGRAMMING'

-
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ERIC

Aruitoxt provided by Eic:

.
L ]
L] . Py
[} . )
LR . FOUR DIRECTICNS I NHICH A FCRCE CAN BE APPLEED TO OLJECTS
- »
hd 5
T ‘- — e —
CONCERTS pr A force to the RIGHT : A force to the cery e An UFPWARD force A DOWNWARD force
b — — S I | |
- [ ~ —
' ®
. Ll T }
y «* Al L] | i
£ wompies '\ . __~\ vs — I\ * s I ve
/) b :d [@ ! L
— Q! ’ _
Pushirg to the right Pushing to *the left f & Pushing upward from Pushing downwara from
Dwtinaion from the left of (he cart the right of the cart" below the dox above the box
— .
L)
w5 7 ) <7 . A <
» 1
A forc, either a2 A force, either a A force, either a A force, eithe- a
push of a pull, applied push or a pull, applied push or a pull, aupliecd push or a pu'l, opplied
in a RIGHT-KAND in a LEFT~HAND in an UPWART in a DOWNWIRD
O FINING direction directlion direction direction
PROPT MTIES
The force ‘he force The force The for-e
can be applied: can be applied: can be applied: can be appliec:
cefFrom the left-hard c«Froe the right-hand s-From betow the object »+From above the object
OSSB1 1 side of the object (as 31de of the object (4s Tas a push UP) Tas a push DOWN)
VARIATIONS a PUSH toward the s PUSH toward the oR OR
RIGKT) LEFT) «+From above (as 2 «-From below (as a
OR OR pull uP) pull DOWH)
-«From (he right-hard c+From the left-hand
T7Je (as a PuLL toward 57de fas a PULL toward
the RICHT) the LEFT)
! - 7 .
oy ' 0]
A N : ’
[}
EXANPLE ——y ] . e b [] l
e Lrv—v—vJ [
-Qtw*-r(,i - - k AN o
Pulling to the right Pulling to the left & Lifting or pulling Pulling downward from
from the right of the from the left of the @ upward fiom above the below the box
cart cart ’ box A
et [ A4
. .
@ O]
. Do the exercises
6 )eer-
on the next page.

The concept or class label appears at the top of the diagrams.

Fveryday  femiliar exavtple(s) appear in the top row (each
cell should ideally have two or rmore eraiples),
The relevant properties, vhich exawples belonging to the class
must have, appear in the second rov,
irrelevant propertica, which exanples belorging to the clase
ma;' have, appear in the third row.
The bottom row may be used for miscellancous reasoms: additional
examples, applications, exvlanations, ete.
Imstruct<on to learner to do exercise problems bzoed on the
diagram.
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A. RECCGNIZE and EDIT

AFTER READING THE DIAGRAM, YOU MAY REFER TO IT WHILE DOING THE
FOLLOWING PROBLEMS.

A.1 On which side of the objects A.? In which direction are the
are the following forces being forces being appiied?
applied?

down-to the to the
above below right left upward ward right left
X X
X X

A.3 Correct this statement if it'c wrong:

""The force was applied on the left in

‘___—'—l a left-hand direction.'!
4// J »)

Was applied in a night-hand direction.

Continued

103




B. PRODUCE

DO NOT REFER TO THE DIAGRAM WHILE DOING THESE PROBLEMS.

B.l What are some of the directions B.4 When a sign Instructs train
in which a force can be applied passengers to pull the
to an object? emergency cord, what is it
Up, down, night, Ledt instructing passengers to do?

’ ’ 14 .
To apply a dowmward force
to «&

B.2 When the sergeant tells B.5 What do we mean by the
recrui-s to carry their own direction of a force? Give
bags, what kind of fcrce two contrasting examples
is he telling them to apply different from the ones used
to the bags? here.

A gorce applied in an upwarnd Whether a push or a pull
direction applied to the vbfect L4
toward the ndight, Left, up,
or down
THE END

B.3 Cite two different ways you
might apply a right-hand
force to a table.

You can push Lt {from the
Left) on pull it (from the
night)

104




TLLUSTRATIVE SEQUENCE

page

(7) A sequence illustrating
a shapling sequei.ce

106
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, 4. D —
“petl A
/; jollie 3 e *—’”—“

=y

B .:S\_‘T-‘—O"S
A
ban B is applying a pushing Man A is o1 the left side of
Varce to the cart in a left-hand the cart.

direction. . . .
ction Man B is on the ndight side

M.n A is applying a pushing of the cart.
fo.: h i rilght-
d:ﬁZ:tignt e cart in a Jfﬁli—ﬁEEE Both men are applying a gonce
— to the cart (n a wght-han
denection.
2.
Y 5.
/
L’iy
T—f"
et A A B
The man is applying a pulling
force to the cart in a
g . . Arrow A represents a force
! -
wght-hand direction. being applied to the box in
a right-hand direction.
)
3. S 3 —r Arrow B represents g_égﬁgg_
T e "/ being applied tc the box 4n
TR A T a feft-hand direction.
RN .
*i7\1 - L /// Arrow B is being applied to
(o the aLaht side of the box.
- “~ (J __) ‘S SAN

A ‘ B

Man A is applying a pushing
force to the cart in a

rnight-hand direction.
Man B is applying a pulling

force to the cart in a

right-hand direction.

Continued

X 106
ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Arrow B represents an upward
force being applied to the
bottom of a box.

Arrow A represents an upwanrd
force being applied to the
top of the same box.

What kind of force is being
applied to the top of the box?

A force in a dowmward direction

What kind of force is being
applied to the bottom of the
box?

A gorce in an upward dirnection

——
i

What is the difference between
what is illustrated in A and
B?

In B, Bvo fonces ote being
applied 4n a acghi-han
direction, from thie fLeft
s4de of the box. Tn A,

the fwo raqnf-hand fonces
are beina applied on
di{f{enent s4des of the box.

; What is this
man doing?

Appluying a force to the cari
n a Pedt-lhand direction

—

What has this man just done?

Applied a ndight-hand fonrce
to thr cant

107

Continued
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ERIC

Aruitoxt provided by Eic:

12.

What are some cf the directioas

in which a force can be appl
to an object?

Up, down, ndiaght, Ledt

When the sergeant tells
recruits to carry their own
bags, what kind of force

is he telling them to apply
to the bags?

A force applied «n an upward
ditection.

Cite two different ways you
might apply a right-hand
force to a table.

You can push <L (from the
Legt) on pull Lt (from the
rnighx)

fad

14,

When a sign instructs train
passengers to pull the
emergency cord, what is it
instructing passengers to do?

To apply a downward force
to Lt

What do we mean by the
direction of a force? Give
two contrasting examples
different from the ones used
here.

Whether a push on a putf
applied to the objfcct 44
towarnd the ndight, Left, up,
on down

THE END

END OF

BACKGROUND INFORMA' I ON
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JOB PRCGCZDURES

page

Information scurces to review

1o

Determining how to prepare
instructional sequences

SUMMARY OF PROCEDURES

112

Adequacy of preparation
of instructional materials

FORM 1.2(1): DEVSLOPING
INSTRUCTIONAL MATERIALS

115,

116
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SOURCES OF INFORMATION TO REVIEW

1.2 AND WHAT TO LOOK FOR
IDENTIFICATICON
MATRIX
|
FORM D.2(1)
SOURCES OF *
INFORMAT I ON FORM G.1(2) FORM A.5(k) or (11) FORM 0;2(2)
QUTPUT OF
Sub-STEPS: 1.1.1
1.1.2
From: FORM G.1(2) From: FORM A.5(4) From: FORM D.2(1)
or (11)
-Part IB -Statement of
«-Criterion practisce -;Zgiszzeof task eriterton objective
problem g -
or s« Identification of: S:thsijerf;H’eotiv
CRITERIA «+Description of JINPUTS preparatory objective
. . . .. fied
criterion behaior IACTIONS Modifie
-art IIB /ouTPYTS « o vmodified
- *Preparatory practice |
. From: OUTPUT OF
progresstona Sub-STEP I.1.1
-Part III -Decision about how
+*Plans for behavior much to practice:
eontrol Compoment ekills
-Part IV e+ Whole sub-STEP

++Media decigions

.+ Combination of

Sub-STEPS
From: OUTPUT OF
Sub-STEP I.1.

-Dectigtion of order of
practice of above

From: FORM D.2(2)

-Statement of
sbjectives for
students
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1.2.1 DETERMINING HOW TO PREPARE INSTRUCTIONAL SEQUENCES
e APPROPF IATE TO THE SUB-CRITERION BEHAVIOR AT HAND
DECISION
MATRIX
CONDITIONS Sub-Criterion Behavior |Sub-Criterion Behavior |Sub-Criterion Behavior
A B 9
+ Prepare an instructional sequence
1r each sub-criterion behavior that reflects:
-The content of the sub-criterion behavior as identified in task
aralysis diagram [FORM A.5(4)], statement of objectives [FORM
D.2(1)), and progressions selected [FORM G.1(2)
ACTION -The progressions selected and recorded om FORM G.1(2)
TO TAKE

-How much of the sub-criterion behavior to practice at the same time
(OUTPUT of Sub-STEP I.1.1

-The order parts of sub-criterion behavior should be practiced in
(OUTPUT of Sub-STEP I.1.2)

-Plans for behavio» eontrol as identified <in: decisions made in
Sub-STEP G.3.1; and statement of objectives for students [FORM
D.2(2))

Tt



ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN

1.2.1 PREPARING INSTRUCTIONAL SEQUENCES
A #2 #3
REVIEW IDENTIFY DEVELOP
All task analysis a. Content of the An instructional
FORMS A.5(4) or sub-critericn sequence reflecting
(11) associated behavior (type of what was identified
with the sub- INPUTS, ACTIONS, in #2
criterion behavior and OUTPUTS)
{Where applicable),
Strateqy FORM b. Progressions to be use FORM [.2(1)
G.1(2) used
Statement of c. Plans for behavior
objectives: control
FORM D.2(1),
FORM D.2(2) d. Media to be used
Decisions made in e. Decislons about
Sub-STEPS: 1.1.1 how mach and order
and 1.1.2 ot practice o
) sub-criterion
behavior
FORM G.1(2) FORM 1.2(1)
i{
' | pemimmee _ o -
I RO R e —
L i —_— e s - ——
L g
:’.:;. T e =
] - {
) A
M * N Vo 4
- ' . 1
: : 11 I
;,i,_l U § ~,v.,.i_.: —
T = e (e
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ASSESSING THE ADEQUACY OF PROCESS

I.2.1 OF PREPARING INSTRUCTIONAL SEQUENCES
STANDARDS
MATRIX
r
PROPERTIES RELEVANCE COMPLETENESS LEANNESS
Instructional sequence | Instructional gsequence | The instructional
18 based on previous containg: sequence 13 prepared
Sub-STEP: lean in the interest
-Statement of of:
-Content identified objeztives for AL
atudents Effictency
-Strategties selected: s+*Stretching the
- -Progressions -Behavior control student
featureo: **Providing a
CRITERIA **Behauior control e

s *Media

~Order and arount of
sub-criterion b navior,
practiced

ceIngtructiors

s*Atteation control-
ling features

s*Aetive practice
+*Feedbazk

-Practice which meets
all the learning
problems involved in
the sub-criterion
behavior:

»*Component sgkills
not already learmed
are practiced

-Features to make
prastice reinforeing:

s+Interesting
materials when
possible

systematic basis
for reviaing the
sequence
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Form t.2(1)
DEVELOPING INSTRUCTIONAL MATERIALS
Lesson | | (sus.icriTERION BEHAVIZS | |
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Form 1.2(1)

DEVELOPING INSTRUCTIONAL MATERIALS

LESSON | | (sus.)criTeRION BEHAVIOR [ ]
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DEVELOPING IMSTRUCTIONAL MATERIALS
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Instructional materials which teach the entire
eriterion behavior.

WHAT YOU WILL
WORK FROM

(1) Instructional materials for each sub-criterion
behavior.,

(2) Prior decisions about the order of practice.

WHAT YOU WILL
DO

(1) Decide about the number of sub-criterion behaviors
to be practiced together

(2) Decide about the order In which sub-criterion
behaviors will be practiced.

(3) Program instructional materials linking sub-
criterion behaviors thereby teaching the entire
criterion behavior,

FORMS YOU WILL
USE

None
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DESCRIPTION OF Sub-STEP 1.2.2

INPUT ACTION ouTPUT
An instructional Prepare instructional An instructional
sequence for each sequence to chain all sequence to chain all
sub-criterion behavior sub-criterion behaviors sub-criterion behaviors
+ leading to performance
—_— _—
Previous decisions of the CRITERION
about order of behavior
tic :
prac N iv v vi
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN  STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Problems |-MATRIX: How many |-MATRIX: Adequacy |SUMMARY OF
in chaining all sub-critarion of sequence for PROCEDURES . . 134
sub-criterion behaviors tc chaining
behaviors . . . 119} treat at same sub-criterion
-MATRIX: Informa- time and behaviors ., . . 135
tion needed and order. . . . . 133
sources . . . . 132

Required Materials

COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP

Instructional FORM 1.2(1)

sequences for all subq 1 5.1| (where appropriate) | 1.2.1

criterion behaviors
Collection of forms
(carried forward) I.7.1

o 17
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Sub- STEP

JOB DIAGRAM
INPUT ACTION OuTPUT
An instructional Prepare instructional An instructional
sequence for each dequence to chain all sequence to chain all
sub-criterion behavior sub-criterion behaviors sub-criterion behaviors
+ leading to performance
Previous decisions of the CRITERION
about order of behavior
practice iv v vi
-Many sub-criterion -Deal with a smaller Instructional sequence
behaviors number of chaining the
+ sub-criterion sub-criterion behaviors
-Sub-criterion behaviors at the
! behaviors are: same time
; *+Longer -Consider & backward
i **More complex order
++More difficult
iv.a v.a vi.a
|
-Few sub-criterion -Deal with a larger Instructional sequence
| behaviors number of chaining the
| + sub-criterion sub-criterion behaviors
-Sub-criterion behaviors at the
behaviors are: same time
+«+Shorter -Consider a backward
«eLess complex or forward order
eless difficult
iv.b v.b vi.b

Q

ERIC

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

BACKGROUND INFORMATION

page
Differences in ways to deal with
sub-criterion behavior and 120, 121
criterion behavior
Decisions about how much of and
order of criterion behavior practice 122
How many sub-criterion behaviors
should be linked at the same time 123
Order of linking sub-criterion
behaviors 124
Illustrative sequence on chaining
sub-criterion behaviors 125

119




1.2.2

IDENTIFICATION
MATRIX

DIFFERENCES BETWEEN INSTRUCTIONAL SEQUENCES DEVOTED TO
SUB-CRITERION BEHAVIORS AND SEQUENCES DEVOTED TO CRITERION BEHAVIGRS

TYPE OF
BEHAVIOR
DEALT WITH

SUB-CRITERION BEHAVIOR

CRITERION GEHAVIOR

CRITERIA

~A sub-criterion behavior may
consist of:

«*One Sub-STEP
++TWwo or more Sub-STEPS

-An ingtructional eequence devoted
to a sub-eriterion behavior may
concentrate on aty of the
following:

«*Each component gkill (within a
Sub-STEP) treated separately

s+Corponent gkills within a
Sub-3TEP treated in combination

««4 Sub-STEP treated as a whole
and by itgelf

«*Two or more Sub-STEPS treated
together (if the sub-criterion
behavior consists of more than
one Sub«STEP)

120

-A criterion behavior may consgist
of:
«*One sub-criterion behavicr
++TWo or more sub-criterion
behaviors

rAn instructional sequence devoted
to a criterion behavior
concentrates on:

«+Linking up or relating all the
sub-criterion behaviors:

/ALl at the same time

/Piecemeal (by groups of
sub-criterion behauicrs)




ESSENTIAL DIFFERENCE BETWEEN WHAT 1S COVERED

1.2.2
IN SUB-STEPS 1.2.1 AND 1.2.2
IDENTIFICATION
MATRIX
Covered in Covered in
Sub-STEP
Y Sub-STEP 1.2.1 Sub-STEP 1.2.2
-Each gub-criterion behavior -All the sub-criterion behaviors
has not wet been learmed hawe now een learned
-Sub-STEP I.2.1 provides for -The learmer must now acquire the
teaching procedures For chain that links the
CRITERIA developing sequences o) each sub-criterion behaviore together
sub-eriterion behavior
-A succession of such sequences
provides the practice nclessary
for the student to learm all
the separate sub-criterion
benauiors
#1
e.q., two sub-criterion BEHAVIORS Je.g., two sub-criterion behaviors
(each cne consisting of one are chained to make up a
Sub-STEP), each sub-criterion criterion behavior
behaV{or taught separately -1n Example #1 to the Left, two
EXAMPLES -Concept ""dinection of fonce? is sub-cnitendion behavions wene

taught as a separate sub-crniterion
behavion

-Concept "direction o4 movement”" (s
taught as a separate sub-criterion
behavion

#2

ONE SUB-CRITERION BEHAVIOR
(consisting of TWO Sub-STEPS
taught in combination)

e.q.,

-The two concepts (above) are
treated togethern as one
sub-cnitendion behavion

theated separatelu because 4t was
judged that this was required

-Now thew must be Linked and
interrelated

NOTE: This linking process involves|
a different set of procedures
than those used in Example
#2. In Example #2, the two
were treated together because
it was assumed that the two
concepts were Qgi_posing SO
difficult a learning problem
as to require separate
treatment

121



TWO DECISIONS THAT HAVE TO BE MADE

[.2.2 ABOUT PRACTICE OF CRITERION BEYAVIOR
IDENTIFICATION
MATRIX
HOW MUCH GRIOER
T™O of criterion behavior of practice of parts of
DECISIONS should be practiced criterion bekavior
at the same time
-How many sub-criterion behaviore | -In what order should each of the
ean be chained cr linked together| sub-criterion behaviors (relative
~--at the same time to other sub-criteriom behaviors)
, be given its separate treatment
R A oo . . .
CRITERI Moo at a tume (Decision made in Sub-STEP I.1.2)
"+Three or more at a time -In wvhat order should the
sub-criterion behaviors (in sets
of two or more) be chained or
linked toaether (Decision to be
made in this Sub-STEP, I.2.2)
e.q., see page 7h e.g., see page 74
re: concepts of force-and motion |re: concepts of force and motion
-Should the concepts (fonrce, -In what onder should the
dinection of fonce, stnength of sub-eniterdon behavions (See the
EXAMPLES fonce, movement, direction of

movement, and balanced/unbafanced
forces) all trheated as
dub-endtenion behavdions be
chained:

seln pains

seIn sets of three on more
sub-cniterion behavions

Left-hand cobumn) be taught?

-In what ondenr should the
dub-cniternion behavions be
chained or Linked?
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1.2.2 DETERMINING HOW MANY SUB-CRITERION BEHAVIORS
o SHOULD BE LINKED AT THE SAME TIME
CECISION
MATRIX )
The larger, more complex, or The smaller, less complex, or
COND I TIONS more inciusive less inclusive
the sub~-criterion behaviors the sub-criterion behaviors
involved in criterion behavior involved in criterion behavior
-Group fewer wnuwmbers of -Group larger numbers of
sub-criterion behaviors for sub-eriterion behauiors for
practice together practice together
ACTION HOWEVER AND
TO TAKE ! . .
-Attempt to group as many as 18 -Atterpt to group as many as is
deemed feastible (i.e., learmers deemed feasible (i.e., learmers
san handle effectivelu) ean handle effectively)
AND AND
-Use cuing techniques to -lUse cuing techniques to
facilitate larger groupinge, facilitate larger groupings,
e.g., diagramming e.a., diasraming

I

e.qg., smaller number of e.g., larger number of
sub-criterion behaviors to sub-criterion behaviors to
be linked at the same time be linked at the same time

Sub-criterion behaviors include: (!) identifying the type of problem
EXAMPLES presented as one involving ''current'' and selecting Ohm's Law as the
formula; (2) transferring problem numerical values into the formuta;
(3) doing the computations; (4) taking obtained values and using them
in selecting resistors offering appropriate resistance.

-Pains of two sub-ernditerndion -ALL foun sub-criterion behavions

behavions are Linked together can be Linked at the same time
at the same Lime

Q 123
ERIC
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1.2.2

ODECISION
MATRIX

DETERMINING THE ORDER IN WHICH
SUB-CRITERION BEHAVIORS ARE TO BE CHAINED

CONDITIONS

Prior decision
in Sub-STEP 1.1.2

for a FORWARD order
of dealing with Sub-STEPS

Prior decision
in Sub-STEP 1.1.2

for a BACKWARD order
of dealing with Sub-STEPS

ACTION
TO TAKE

-Still comsider a backward order
for chaining of sub-criterion
behaviors
-The more sub-criterion behaviors
there are (and, therefore, the
more difficult the leaming of
the chain), the more effective

a backward crder may be

124

-Develop a sequence in which the
sub-criterion behaviors are
linked or chained in a kackward

order




ILLUSTRATIVE SEQUENCE

page

Chaining the concepts
involved in the examples
used in Sub-STEP I.2.1
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S

The instructional sequence that follows
illustrates how two separately and
previously taught ''KNOWLEDGE DOMAIN'!
sub-criterion behaviors (one involving

the concept of 'direction of force,'

the other involving the concept ''direction

of movement'') are now chained together.

In general, techniques used for chaining
Sub-STE?S [See 'progressions'’ suitable
for chaining identified in Part |iA of
FORM G.2(2)] are appropriate for chaining
the two sub-criterion behaviors (or any

number of sub-criterion behaviors).
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Chaining Two Sub-{riterion Behaviors

1. The direction of a force appliad 4. What determines the direction
tc an object and the direction of movement of any object?
the object moves are always the Give an example.
same,

The direction of the force
If a man applies a. upward . .
force to a briefcase, the applied L0 41

briefcase will move in an

upward direction, Any example in which the

direction of fornce and the
dirnection of movement are

the same

THE END

2. What will happen to an
automobile when the wind hits
its side with a force applied
in a right-hand direction?

1t will move (swau) to the niaht

3. In order to get a stalled
automobile moving in reverse,
what must a group of men do?

Apply a donce Lo the car Ln the
reverse direction

127
O
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The instructional sequence that follows illustrates
how "'PERFORMANCE'' sub-criterion behaviors, each of

which has already bsen previously learned, are now

simply chained together so that the learner can now
perform them all in the correct order (thereby
exhibiting the CRITERION BEHAVIOR).
Sub~Criterion Behavior {1 identifying the type
of statistic required

to analyze a set of
data

Sub~Criterion Behavinr #2 Applying the statistic
to the data collected

Sub-Criterion Behavior #3 ldentifying the
significance of the
statistical test

Sub~Criterion Behavicr #4  Interpreting the
results

The CRITERION behavior involves this entire series of

behaviors.
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Chaining Sub-Criterion Behaviors in a UPERFORMANCE'' Area

1. The hypothesis is that there will be a significantly larger score

after administration of an experimental treatment.

Given the following distribution of scores on a test:

- Before After
32 15
U 29
16 14
17 32
19 58
32 42
X Xg

Perform the following steps:

«+Select the appropriate statistic to test the hypothesis
«+Compute that statistic

«+Determine the statistical significarce of the result

++Determine whether the hypothesis has been rejected.

ANSWER
-A t test fon diffenence scones could be used.

-A one-taifed test should be used (since the direction of the
hypcthesis was specified).

-(The answen and the intenprnetation would be gdven the studenrt.)

Continued
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Chaining Sub-Criterion Behaviors in a '"'PERFORMANCE' Area (Continued)

2. Test the hypothesis that Group A and Group B do not differ. Here are

the scores obtair~d for each group:

A B
19 05
19 29
22 32
14 o4
39 09
*a Xs
FNSWER

-A t test fon unrelated scones should have been used.

-A two-tadiled test should have been pengonmed since the direction 0§
the difgernence was not 8pecdfied.

-{The answer and the interpretation would be given the student.)

—

3. Additional problems, each representing either the same or different

types of '‘testing'' situations, would be provided.

NOTE the difference between Items #1 and #2: #1 is gquided; #2 is not.
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JOB PROCEDURES

page
Information to obtaln and sources

132
for it
Determining how many sub-criterion
behaviors (and their order) to 133
treat at the same time
SUMMARY OF PROCEDURES 134
Adequacy of the sequence for
chaining of all the sub-criterion 135

behaviors
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1.2.2
IDENTIFICATION
MATSIX

INFORMATION SOURCES TO REVIEW
AND TYPES OF INFORMATION TO IDENTIFY

INFORMATION
SQURCES

OUTPUT of
Sub-STEP 1.2.1

FORM G.2(1)
(Part 1B -
Progressions)
+
OUTPUT of
Sub-STEP I.1.1

—

OUTPUT of
Sub-STEP 1.1.2

CKITERIA

=Identifieation of
the number of
sub-criterion
behaviors comprising

the criterion behavion

-Dectstons about
forward or backward
chaining

-Identification of
the size or scope of
each sub-criterion
behavior
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DETERMINING HOW MANY SUB-CRITERION BEHAVIORS

1.2.2 TO CHAIN AT THE SAME TIME AND THEIR ORDER
DECISION
MATRIX
~There are many sub-criterion -There are few sub-criterion
behaviors involved in the behaviors Involved in the
criterion behavior criterion behavior
+ +
CONDITIONS -The sub-criterion behaviors are -The sub-criterion behaviors are
(one or more of the following): (one or more of the following)
--Longer *sShorter (fewer Sub-STEPS)
*+*More complex *+Less complex
s+More difficult (i.e., even seLess difficult
though already learned,
proficiency may be marginal*)
-Deal with a smaller number of -Deal with a larger number of
sub-criterion behaviors at the sub-criterion behaviors at the
ACTION same time: same time:
TO TAKE

*Maryinal proficiency can be defined as:
forgetting; or {(b) requiring more aids or cues.

*+Two or three at the same tirme

-Consider backward chaining (even
if not previously considered)

133

**Three, four, or more at the
same tirme

-Consider either forward or
backward chaining

(a) performance being more subject to




TLLUSTRATION SUMMARIZING PROCEDURES IN DEVELOPING

1.2.2 PROCEDURES FOR CHAINING SUB-CRITERION BEHAVIORS
41 #2 #3
REVIEW IDENTIFY DEVELOP
a. Output of Sub-STEP: a. Size and/or scope a. An instructional
1.1.2 of each sub-criterion sequence to chain
b. Output of Sub-STEP: behavior ;h; s?b-crlternon
[.2.1 b. Number of ehaviors
c.1 Part 118 of sub-criterion behaviors
FORM G.2(1) comprising the

c.2 Output of Sub-STEP:

.11

criterion behavior

c. Decisions about
forward or backward
chalning
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[.2.2

STANDARDS
MATRIX

CRITERIA FOR ASSESSING ADEQUACY OF PROCEDURES
FOR INSTRUCTIONAL SEQUENCES DESIGNED TO CHAIN SUB-CRITERION BEHAVIORS

PROPERTIES

RELEVANCE

COMPLETENESS

LEANNESS

CRITERIA

-The instructional
eequence chains
sub-ceriterion
behaviors in groups
of two or more based
on o identification

of:

++The number cf
sub-criterion
behaviors

«*Their length
«+Their comlexity
«*Their difficulty

-All the sub-criterion
behaviors are chained
to provide an
inatructional sequence
that provides practice
in the CRITERION
behavior

-The instructional
sequence 18 as lean
as it can be made
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[.2.1

1.2.2

STEPI 1.2

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED

PRODUCED

FORMS COMPLETED

An instructional
sequence for each

behavior

sub-criterion

FORM 1.2(1)
(where applicable)

An instructional
sequence chaining
all the
sub-criterion
dehaviors
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