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‘ FOREWORD

This is one of a series of eleven HANDBOOK sub-volumes which
has been prepared to provide training for educational RED personnel

in the development of instructionral materials.

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

any other separate volume.
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TASK COMVENTS

F DEVELOP DIAGNUSTEC ANNY EVALUATIVD TESTS page
F

STEPS

Plan the development of tests

SUB-STEPS

F.1.1 |Determine the size of the 5
instructional unit for which a
set of tests will be devecloped

Make decisions about the types of n
F1.2 Jrests (and their number) in each

set of tests which will be developed
for each instructiona’ unit

Determine whether actual tests

F.1.3 or storyboards fur tests will be 19
developed for each instructional
unit
F Develop tests for proficiency 27
-2 at criterion behavior which is
taught in each irstructional
unit
F.2.1 | petermine whether to test for 3

groduct and/or for process

£.2.2 |Decide on the sample of criterion
behavior to be covered in a 41
criterion test

F.2.3 |Develop criterion test items k9
or procedures

F.2.h Develop subcriterion test items PA
or procedures

O

E]QJ!:A F-1
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F.3 Develop diaunostic tests
to identify reason for
fallure to acquire the
criterion behavior taught
in each instructional unit

F.3.1

F.3.2

F.3.3

Plan the use of results on
criterion test items and on
subcriterion test items in
dlagnosing type of learning
failure that has occurred

Develop diagnostic interview
procedures to provide supple-
mentary dlagnostic information
about results on criterion
test items and subcriterion
test items

Develop diagnostic test items
designed to identify specific
types of lz2arning failures

F.4 Try out and revise
testing procedures

F.4.)

F.h.2

Administer testing procedures
to a sample of the target
audience as a means of assess-
ing and upgrading the mechanics
of the testing procedures

ferform an analysis of the
target audience by administering
the revised tests

79

83

109

147

151
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F.

STEP

hei)
.
—

Plan the development of tests.

F.1.1

F.1.2

F.1.3

Determine the size of the instructional unit for which a set of

tests will be developed.

Make decisions about the types of tests (and their number) in each
set of tests which will be developed for each instructional unit.

Determine whether actual tests or storyboards for tests will be

develcped for each instructionel unit.




sTep F.1 OVERVIEW
INPUT _ ACTION OUTPUT
lan the number and DECISIONS

Statement of objectives
+

simulation decisions

<

ypes of tests to be
eveloped

bout tests to be
eveloped

——  ——
Statements of Determine the number DECISION:
criterion objectives of lessons to consider -LESS than & lesson,
F.1.1] on FoRd pD.2(1), in making plans for -A lesson, or
*"*’| grouped by lessons * ldevelopment of tests * | .MORE than a lesson
as a testing unit
i it iis
Statenient of Determine the number DECISION:
subcriterion objectives of subcriterion tests As many subcriterion
F.1.3 ©o FORM D.2(1), necded per set of tests tests per criterion
* " grouped by — [devcied to an — {objective (the
criterion objectives instructional unit instructional unit) as
there are subcriterion
iv v objectives vi
Criterion behavior in Assess cost of prepar- DECISION
each identified ing and trying out to develop:
instructional unit test of criterion —Actual tests
F.].31 + ——— | behavior using required] ——
OR
simulation decision media;
(Step E) for it -Storyboard for tests
. decide whether costs, .
vii b viii ix
— —_—
g
— —_—




F.1.1

F.1.2

F.1.3

STEP F.l

CRITERIA FOR

PAGE INDEX

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Unit -MATRIX: How SUMMARY OF
of instructional mary tests PROCEDURES . 9
material to be to develop per
tested . . . . . 8] lesson . , 8
-MATRIX: Three -MATRIX: How many SUMMARY OF
types of types of test to PROCEDURES . . 17
test . . . . . .l4] prepare . . . . 15
-HATRIX: When to SUMMARY OF
develop actuatl PROCEDURES . 23
tests vs.
storyboard . . . 22




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Plans to develop testing wunits for each ceriterion
behavior (resulting in lessom units having as

many testing units cs eriterion behaviors covered in
them),

WHAT YOU WILL
WORK FROM

(1) Statements of criterion objectives grouped by
lesson unlits.

WHAT YOU WiLL
DO

(1) Determine the number of criterion objectives
covered in a lesson unit,

(2) Declde whet“er the testing unit will be less than
a lesson unit, a lesson unlt, or two or more
lesson unlts,

FORMS YOU wiLL
USE

None




DESCRIPTION OF Sub-STEP F.1.1

<

INPUT ACTION ouTPUT
Statements of R Determine thc number DECISION:
criterion objectives of lessons to consider -LESS5 than a lesson,
on FORM D.2(1) in makine plens for -A lesson, or
grouped by lessons — o |development of tests —— 5 | -MORE than a lesson

as a TESTING unit

i ] ii 144

Job Aid Contents
CRITERIA FOR

1IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Unit -MATRIX: How SUMMARY OF
of instructional many tests PROCEDURES . . . 9
material to bec to develop per

tested . . . . . 8llesson . . . . .

Required Materuils

COMPLETED MATERIALS COMPLETED FORMS BLANK FOR™MS
STEP STEP

FGRM D.2(Q1) £.1
carried forward from €.2




Sub STEP F.1.1

JOB DIAGRAM

INPUT

Statements of
criterion objectives
on FORM D.2(1)
grouped by lcssons

ACTITN

Determine the number
of iessons to consider
in making plans for
developnent of tests

i1

ouTPUT

DECISION:
-L¥SS than a lesson,
-A lesson, or

——»I_MORE than a lesson

as a TESTING unit
114

A single lesson covers
more than one
criterion objective

A single lesson covers

gglz one

criterion objective

i.b
Several lesscns cover
only one
—_— . .
criterion objective

Treat instruction (in

a lesson) covering each
criteiion objective

as a unit for testing

Treat the entire lesson
as the unit for testing

ii.b

reat all the lessons
equired to cover
criterion objective

s the unit for testing

ii.c

TESTING PLANS

As many tests
per lesson

as there are
criterion objectives

Only one test

per lesson

iNi.s

Only one test

for all the lessons
a

required to cover

the criterion objective

fil.c




JOB PRGCEDURES

page
Size of instructionai unit to use
as a basis for test development 8
How many tests to develop per lesson 8
SUMMARY OF JOB PROCEDURES 9




CRITERIA FOR IDENTIFYING APPROPRIATE INSTRUCTIONAL UMIT SIZE
F.1.1 | A5 A BASIS FOR TEST DEVELOPMENT
IDENTIFICATION
MATRIX
APPROPRIATENESS APPROPRIATE INAPPROPRIATE
OF UNIT Instructional !nit Instructional Uait
to be tested to be tested
All the instructional raterial Instruetional material
related to related to
CRITERIA - . .
each CRITERION objective less than or part of
can range from: a eriterion objective
-lecss thun a single lesson, to
-multiple lessons
- .
DETERMINING HOW MANY TESTS
F.1.1 TO DEVELOP PER LESSON
DECISION
MATRIX
A single lesson A single lesson !t takes several lessons
CONDIT{ONS covers more than covers only one to cover a single
pne criterion objective criterion objective criterion objective
Treat instruction Treat instruction Treat instruction
. covering each covering the one covering only a
ACTION eriterion objective eriterion objective complete critevion
TO TAKE as the unit to be as the unit to be nbjective as the unit
tested tested to be tested
Develop as many tests | Develop only one set Develop only one set
per lesson as there are| of tests for that of teats for all the
eriterion objectives lesson lessons it takes to
cover the criterion
objective
R,

)




| I LLUSTRATION SUMMARIZING PROCEDURES FOR DETERMINING HOW MANY

F.];] INSTRUCTIONAL UNITS THERE ARE AND HOW MANY TESTS WILL BE NEEDED
#1 #2
a. Inspect the collection Make plans to develop
of "objectives' forms & set of tests for each
[FORM D.2(1)] grouped criterion cbjective
by lessons identified
b. Identify the number of Make plans to have as

criterion objectives
covered by each lesson:

many sets of tests
devoted to a lesson
as there are criterion

:g:?: one objectives:
-More ihan one -None:
-Only one

-More than one

FORM D.2(1)

PACIHCATON IT ORHCH Ve s

Given AUDENT WL [T T

—— g ety P o e s e oy

@ G P e T e »v v
0w oo > ot amm D L SIS NRPRIPRPRED | 1 LR PO

o ey v e hoe o




PREVIEW OF THE NEXT SubSTEP

YOUP PRODUCT

Plans to develop a sub-criterion test for each
sub-criterion objective.

WHAT YOU WIlLL
WORK FROM

(1) Statements of sub-criterion objectives; all those
relevant to a given criterion behavior grouped
together.

WHAT YOU WilLL
0O

(1) Determine how many sub-criterion tests will be
prepared for each instructional unit,

FORMS YOU WILL
USE

Hone

10




DESCRIPTION Gr Sub-STEP F.1.2

INPUT ACTION ouTPUT
Statement of Determine the number DECISION:
sub-criterion objec- of sub-criterion tests As many sub-criterion
tives on FORM D.2(1) needed per set of tests tests per criterion
grouped by criterion » | devoted to an .. » | ObJective (the instruc-
objectives instructional unit ticial unit) as there

are sub-criterion
iv v objectives vi

Job Aid Contents
CRITERIA FOR
tDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR QUTPUTS FORMS TO USE

~MATRIX: Three ~MATRIX: How SUMMARY OF
types of many types of PROCEDURES . . 17
test . . . .. . 4] test to
prepare . . . . 15
Required Materials
) COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP

ldentification of FORM D.2(1)

instructional unit F.1.1 | carried forward from |[F.1.]

11




S

ou- STEP | F.1.2

JOB DIAGRAM

INPUT

ACTION

seatenment of
sub-criterion objec~
sives on FORM D.2(1
sroured by criterion
Egjéctives

Determine the number
of sub-criterion tests
needed per set of tests
devoted to an
instructional unit

QUTPUT

DECISION:

' As many sub-criterion
tests por criterion
otlective (the instruco
tionnl unit) ws there
are suh-criterion

cblectives

iv v vi
on FORM D.2(1) DECISION
Only a-criterion Plan cn development A criterion test
objective recorded only of a criterion to be developed
test
iv.a v.a vi.a
Associated with a In addition to above: -A criterion test
criterio i ive:
n objective Plan on development of to be dcvelopcd

-Subcriterion
objective(s) recorded

-No

preparatory
objective(s) recorded

a subcriterion test to
cover

subcriterion objectives

v, b

Associated with a
criterion objective:

=Subcriterijon
objective(s) reccrded

=Preparatory
Objective(s) recorded

In addition to above:

Plan on development of
a preparatory test to
cover

preparatory cbjectives

-As many subcriterion
tests as there are
subcriterion
objectives

-A criterion test -]
to be developed
+
-As many subcriterion
tests as therec are
subcriterion
objectives
+

-As many preparatory
tests as there are

preparatory objectives

Vvi.r

12




JOB PROCEDURES

page

Types of tests to develop
for cach ir.tr tional unit 14

How many “preparatory'' tests
to develop per sct of tests 15
for cach instructional unit

SUARY OF FROCEDULES 17

b

13



CRITERIA FOR IDENTIFYING THME TYPES OF TESTS

F.1.2 TO BE DEVELOPED FOR EACH INSTRUCTIONAL UNIT
IDENTIFICATION
MATRIX
AL CRITERION SUBCRITERION PREPARATORY
TEST TEST TEST

A test relevant to the] A test covering each A test covering all
eriterion objective and every o preparatory

CRITERIA covered in the suberiterion objective | objectives (testing
instructional unit assoctated with the for cormponent skillsl

eriterion objective:
EXAMPLES

Criterion Behavior

The endltorndion test

is to compute the
size of the
buoyant force
exerted on a
submerged object
{by submcrging
the object and
weighing the
overflow)

would nequine the
student to exhibit the
endterndion behavion
{as stated to the Left)

A subcriterion test
might call gorn the
student to state the
nelationship bebveen
the wedlght of the
overnflow and the
magnitude of the
buoyant fonce (t.e.,
jroduce a formula)

A Lest of component 1
sR4LLs might call fon
the student (gdven an
aow representing an
upwand 4{ornce and an
arvow nepresenting a
downvard force) to
sclect the one repne-
senting the "buoyant"
force

1y




DETERMINING HOW MANY PREPARATORY TESTS TO PREPARE

F.1.2 PER SET OF TESTS DEVOTED TO EACH INSTRUCTIONAL UNIT
DECISION
MATRIX
-NO subcriterion or -Subcriterion =-Preparatory
preparatory objectives] objectives have been objectives (covering
have been prepared prepared relating to component skills)
relating to a a criterion objective | have been prepared
CONDITIONS criterion objective AND relating to:
“NO **A criterion
preparatory objectives . .
have been preparcd objective, or to a
relating to a **Subcriterion
criterion objective objectives relating
(or to a subcriterion to the criterion
objective) objective
-Plan to include in IN ADDITION TO: IN ADDITION TO:
the set of tests: A CRITERION TEST A CRITERION TEST
«<Only a criterion -Plan to tneclude in AND
ACTION test the set of tests: SUBCRITERION TESTS
TO TAKE «+Only a suberiterion | -Plan to include in
test the set of tests:
-Plan as many such s * Preparatory
tests as there are tests
. . Ny
suberiterion objee -Plan as many such
tests as there arc
preparatory
objectivcs
y — e




ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED
IN DETERMINING HOW MANY OF tACH TYPE OF TEST TO INCLUDE

F.1.2 IN EACH SET OF TESTS PER INSTRUCTIONAL UNIT
fl 12
b 4
a. Inspect the collecticn a. Make plans to develop
of ‘‘objectives'' forms a test for each
[FORM D.2(1)]) associated sub-objective
with each criterion *sSubcriterion objective

objective «+Preparatory objective

b. ldentify the nuuber of
sub-objectives
assocliated with each
criterion objective

FORM D.2(1)

Seep b

o [ ) o o1 omn s

LT SLIDINT AL B T -
Crew e LR Cmer i
S o Lk I X = VI R

B g e D.—-—-..- P L, DD-""-

[ — PR | 72 3

G 4 s . o oe o =

oty o oy
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PREVIEW OF THE NEXT SubSTEP

YOJR PRODUCT

A decision to develop tests using media required by
eriterion behavior or to use ctoryboard tests because
they are cheaper.

WHAT YOU WiLlL
WORK FROM

(1) Classification of the criterion behavior to be
practiced In an Instructional unit.

(2) Declsions whlch specify that a simulation of the
criterion behavior will be practiced.

WHAT YOU WilLL
DO

(1) Asscss the costs of developing and using tests
using the media needed for testing criterion
behavior or a simulated version of it,

FORMS YOU WiLL
USE

None

18




DESCR'PTION OF Sub-STEP F.1.3

<

INPUT ACTION ouTPUT
Criterion behavior Assess cost of prepar- DECISION
in each identified ing and trying out test to develop:
instructional unit of criterion behavior

. . s ~Actual tests
+ —— lusing required media, —_— OR
im. i isions .
simalation decisions decide whether ccsts ~-Storyboard for tests
(step E) for it
are accentable
vii viii ix

Job Aid Contents
CR{TERIA FOR

{DENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR QUTPUTS FORWMS TO USE
-MATRIX: When SUMMARY OF
to develop PROCEDURES . . . 23

actual tests vs.
storyboard . . . 22

Required Naterials

COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
tdentification of FORM E.1(1)
instructional unit F.1.1] Simulation decision £E.2.3

Identification of

types of tests 0 use] F.1.2
or unit

13




Sub- sTer | F.1.3 JOB DIAGRAM
INPUT ACTION ouTPLT
Assess cost of prepar- DECISION

Criterion behavior
in each identified
instructional unit

ing and tryi .z out test
of criterion behavior

to deveiop:

-Actual tests

viii.b

+ using requi ‘ed media; — OR
?:mulayion de?ISIOnS decide whether costs -Storyboard for tests
Step k) for it
are acceptaltle
vii viii ix
DECISION
Cost of using required Plan to use required Yo develop and use
media to test criterion media and to develop non-costly media in
behavior or simulation actual tests actual test
of it *Paper-and-pencil
Is expected to be LOW ———p| *Slides
*Audio tape
*Inexpensive objects
vii.a viii.a ix.a
Cost of using required Plan to use required To develop and use
media to test criterion media and to develop storyboard version
behavior or simulation storyboard for tests of test
of it during tryout of test
is expected to be HIGH ———

ix,

20




JOB PROCEDURES

page
Determining whether to develop actual

tests or storyboards for tests 22
SUMMARY OF PROCEDURES 23

21



- DETERMINING WHETHER TO DEVELOP EITHER

F.1.3 ACTUAL TESTS AND/OR STORYBOARDS FOR TESTS
DECISION
MATRIIX
~Preparing a test of criterion -Preparing a test of criterion
behavicr behavior
‘ OR OR
-Preparing a test of simulated -Preparing a test of simulated
CONDITUONS criterion behavior criterion behavior
results in LOW costs resuits in HIGH costs
due to combinations of: due to combinations of:
«+Time «*Time
* *Money **Money
sFacilities ««Facilities
*+Personnel **Personnel
seMaterials »eMaterials
ACTION Plan to develop Plan to develop
TO TAKE an ACTUAL TEST test in STORYBOARD FORM*#

*Following tryout uf the adequacy of a test tn storyboard form, the actual
test would be developed.

#Subsequent sections do not provide details of procedures for developing and
trying out materials in storyboard form.

FUse of relatively inexpensive

-Use of costly media (film, TV,

media (paper and pencil, slides, complex simul simulators, etc.)

audio tape, inexpansive objects,

etc.)
EXAMPLES e.g., the cniterion behavion is e.g., cuiternion behavion for a
"the Lidentification of tupes developen of instruectional
of Leaves." StLides of the maternials {nvolves "prepara-

Lion of trhaining §4i€ms";
a test of this behavion
wsing actual §<4Lm could be

Leaves to be Ldentified are
prepaned, since Lt is not
coAttu to do 50, non is

thete Likely to be a need cos LLy; thenefone, the fi&m
2o aeu44e zhe "shots" of Lest 44 44441 scrnipted (and
the Leaves Trled out in that foum)

N\ begfone it 4is actvally

£ produced

22




F.1.

3

ILLUSTRATION SUMMARIZING PROCEDURES FOR DETERMINING
WHETHER, FOR EACH INSTRUCTIONAL UNIT,

70 DFVFIOP ACTUAL TFSTS OR STORYROARD FOR TESTS

#1

#2

FOR EACH CRITERION OBJECTIVE
(which defines the instruc-
tional unit)

Inspect the collection
of ''objectives't forms
[FORM D.2(1)]
associated with that
criterion objective

Inspect the simulation
decision [on FORM E.1(1)]
made with respect to the
criterion behavior
covered in the statement
of the objective

Assess the costs of
using the media
required for an actual
test of the criterion
behavior (or the
simulated versicn
decided on)

Plan the use of actual
tests or storyboard
version during tryout
of test based on cost
censiderations




STEP £.1

COMPLETION CHECKLIST

IDENTIFIED PERFORMED PRODUCED FORMS COMPLETED

The number of

F.1. instructicnai units
for which tests
will be needed

The number of
F.1.2 different types of
tests that will be
necessary for
instructional unit

Decided whether to
£.1.3 develop actual
tests or a
storyboard for
tests

24 /2¢




F.2

STEP

F.2

Develop tests for proficiency at crite-ion behavior which is taught in each

instructional unit.

F.2.2

F.2.4

Determine whether tc test for product and/or for process.

Decide on the sample of criterion behavior to be covered in a

criterion test.

Develon criterion test items or procedures.

Develop subcriterion test items or procedures.

026/27




STEP F.2

OVERVIEW

INPUT

A1l analysis results
for each critericn
behavior

ACTION

ouTPUT

Develop tests of
proficiency for each
criterion behavior

[Criterion tests

—» |assessing proficiency

+
ubcriterion tests

statement of objectives | ————
. Lo in criterion behavior
simulation decisions and associated
+ 03 »
testing decisions ubcriterion behaviors
Grouped statement of Decide whether to DECISION
F.2.1 | objectives test for criterion or to test for
+ sucriterion outputs .
associated learning —_— -Criterion output
analysis (product)
-Suberiterion output
i ii (process) iii
Statements of Determine how much DECISION:
F.2.2 | objectives of criterion behavior _
: to sample on test e L
task analysis forms for] —» ¢ P
each criterion behavior ~Number of test items
per class to develop
iv v vi:
Statement of Preparc criterion CRITERION TEST item(s)
F.2.3] criterion objective test item(s) containing:
+
sampling decision ' ~GIVEN
+ -STUDENT WILL
simulation decision
vii viii ~-RESULTING IN ix
-t
Statement of Prepare subcriterion Suberiterion test
F.2.4 | subcriterion objective test item(s) items containing:
o — -GIVEN
sampling decision
+ -STUDENT WILL
simulation decision xi -RESULTING I¥  xii
-
—_—
-

28




STEP | F.2
PAGE INDEX
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-HATRIK:  What is -MATRIX: When SUMMARY OF
F.2.1 \productiand 44 | to test for PROCEDURES 39
-MATRIX: Three criterion and
types of
outputs to be for preparatory
A% Fuciion 00 | outputs . . . . 38
rv b
::st:d .v ..... 38
~MATRIX: Two -MATRIX: How many SUMMARY OF
F.2.2 required sampling INPUT rlasses to PROCEDURES 47
decisions . . . 44| sample . . . . 45
-MATRIX: How many
test items per
class to
develop . . . . 46
-MATRIX: Types of |-MATRIX: Making -MATRIX: Adequacy | FORM F.2(1) 85
F.2.3 test items . . 21-57 scoring of test SUMMARY OF
"objective" . 59-61 | items . 69 PROCEDURES 68
-MATRIX: What to
include in items
and where to get
information . . 67
£ 24 -MATRIX: FORM F.2(})
24| Difference betueer suARY oF
PROCEDURES 75

subcriterion test

. 7h

item .,

29




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Plans to develop tests whicw .:sress proficiency at
eriterion behavior and, when recessary, proficiency at

intermcdiate goals.

WHAT YOU wilLl
WORK FROM

(1) Grouped statements of objectives.
(2) Grouped analyses of criterion behavior,

WHAT YOU will
DO

(1) ldentify anticipated length of instructional

units
(2) Based on anticipated lesson size, dstermine
whethei to prepare tests on criterion bahavior

and/or on criterlon progress,

FORMS YOU will
USE

None

30



DESCRIPTION OF Sub-STEP

F.2.1

INPUT AC” ION QUTPUT
Groupced statement of Decide whether to DECISION
objectives test for criterion or to test for
+ Subcriterion outputs iteri tout
associated learning =Cri erlO? outpu
analysis » — | (product
-Suberiterion ocutput
. i (process) 1ii
Job Aid Contents

CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: What is MATRIX: When SUMMARY OF -
“product'' and to test for PROCEDURES . . . 39

“process't . . . . 34
-MATRIX: Three
types of

outputs to be
tested . . . . . 35
-MATRIX: Functions
served by

tests « . . . .

. 38

criterion and
for subcriterion

outputs

.. . 38

lequired Materials

COMPLETED MATER!ALS

STEP

COMPLETED FORMS

STEP

BLANK FORMS

Test planning
decisions

F.1.3

Collection of forms
carried forward from

F.1.3

3!




Sub- STEP k F.2.1 ,

JOB DIAGRAM

INPUT ACTION ouTPUT
Grouped statement of Decide whether to DECISION
objectives test for cri*erion or to test for
+ suberiterion outputs . .
associated learnings R -((Trltsrlor; output
analysis product
-Subcriterion ocutput
L i ii (process) g4
Siatement cof objectives Plan development of a CRITERION test of
identifics a test of proficiency proficiency (measures
CRITERION behavior at criterion behavior criterion output)
—
i.a ji.a fil.a
Statement of objectives Plan development of a, SUBCRITERION TEST
identifies test of proficiency \
subcriterion behaviors at subcriterion behaviol As an interim test
" of proficiency w
. . . . AND
ég:::?Ct'g:?;e:?;; ——>» | “As a diagnostic test
ng ¢ (measures subcriterion]
behavior is LONG outputs)
I.b il.b Iii.b
Statement of objectives Plan development of a PREPARATORY test
identifies test of proficiency . .
| -A s
subcriterion behaviors at subcriterion behavior (;e:sg;:gn:z;;:i::r;on
+
. . 1 . outputs)
tnstructional unit

covering criterion
behavior is SHORT

iff.c




BACKGROUND INFORMATION

page
Distinction between

"‘product'' and ''‘prccess'! 34
Three types of outputs 35

33




F.2.) CRITERIA FOR DISTIHGUISHING BETWEEN “PRODUCT'' AND ''PROCESS'
IDENTIFICATION
MATRIX
TERN PRODUCT PROCESS
A product ic defined as the final | Proecss is defincd by and mrasured
CRITERIA NTPUT of a eriterion be havior by the OUTPUTS or products of

IMPLICATIONS

wnmodified preparatory behaviors
wvhich malc up the eriterion
bol:avic»

The testlnq of behavior is therefore alwways made in terms of outputs

or products, but outputs may be at differing stages of complection.
In effect, tastina for process means to test products which are

partial or preliminary

|

EXAMPLES

HATHEMATICS:

e.g., a "sum" Ls the final output
of adding numbers and can be
used to test for the
ccterion behavdior

ENGLISH:

a completed essay 48 the
final output on product wid
can be used to assess the
citerion behavior of writing
an essay

e.g.,

adding fuo-diait numbens

e.q., the answenr in the dinits
foily) column would be the
output of the preparatoru
behavion and can be used
Lo Lest for the process
of "addina”

waLting cn essay

e.g., an outline could be used as
the output 9f a preparatory
behavion and used to assess
or test the process of
"wiiting an essay”

34




F.2.1

IDENTIFICATION

CRITERIA FOR (DENTIFYING THREE TYPES GF OUTPUTS--FINAL GR PREPARATORY

MATRIX

TYPES OF

QUTPUTS ! e i
l Outputs aie: Outputs are: Outputs are:
-Tangible -Nom~tangible -Cognitive
~Observable =0Observable -Unobservable

CRITERIA . .
-Permanent -Transtent -Transtevt

IMPLICATIONS
FOR TESTING

*Objeets, things
*Written words or
symbols

This type of output
can be measured:

=Directly

-At any time

*Motor behavior

To be measyred, this
type of output:

-Has to be measured
at the time it occurs

-Has to be recorded for
subsequent mecasurement

sIdentification.:
*Thoughts
sReading

This type of output
has to be measured:

-Indirectly

-By requiring the
student to do
something else

problems
e.9., a chemi{cal
dis tillate
{output cf an
expeniment)
.g., an essau
P.q., a painting

the product 4n
multipfiration

e.q., speech (can be
neconded on tape
as a pevnanend
recond)

le.a., athletic outcomes
(movements as
outpiiis on results
ey movements as

outputs)

A dive

*fieight of a pole
vault (&1'1 be

necorded on §4i4m)

P.g., udding Linstruments
An sclences

‘How held on
moved

e.q., readdina (to be
Lested, nuostions
have to be asked
about what was
;1(’,&,(.”

e.e., ddentifications
(20 be tested,
the student has
2o be nequined to
point to some-
thing on to label
something)

35



JOB PROCEDURES

page
Functions served by testing 38
Determining types of tests to develop 38
SUMMARY OF PROCEDURES 39
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- CRITERIA IDENTIFYINC THE FU: 7 I1ONS SERVED BY TESTING:
F.2.1 FOR CRITERION OQUTPUTS ANC FOR SUWBCRITERION OUTPUTS
IDENTIFICATION
MATRIX
TYPE OF Test of Test of
TEST CRITERION outputs SUBCRITERION outputs
Test of student proficiency at -Test of student proficicncy at
CRITERIA erttertion behavior swhemterion behaviors
Assess the adequacv of the total Assess the adequacy of a portion of
instructional unit to produce a the instructional unit to produce
FUNCTIONS SERVED [predetermined level of student a predetermined level of student
proficiency in criterion behavior lproficiency in a subcriterion
behavior:
*+*Can be used to measure interim
progress;
AND/OR
*+Can be used diagnostically to
record weaknesses in parts of
instrectional methods

DETERMINING WHEN YO TEST FOR:

F.2.1 CRITERION AMD SUBCRITERIOS OUTPUTS
DECISION
MATRIX

-When imstructional materfals for

. a givem criterion behzvior are

CONDITIORS For ANY criterion output spread aver several lessons
AND/OR

-When it Is difficult to acquire

the criterion behavior

Plan to develop an instrument Plan to develop an instrument
to tast for proficiency of to test for:

ACT ION CRITERION behavior

TO TAKE --Interim progress; or for

--Diagnostic evidence of learning
diffieultics

38




F.2.1

ILLUSTRATICN SUMMARIZING PROCEDURES INVOLVED IN DECIDING
WHEN TO TEST FOR ''PRODUCT'' (CRITERION OUTPUT)
AND FOR "PROCESS'* \PREPARATORY OUTPUT)

#1

#2

Inspect the decision about
size of instructicnal unit
made in Sub-STEP F.).|

Inspect the collection of
analysis forms and state-
ments of objectives for

determining anticipa.ed

number of lessons likely
to be required to teach a
given criterion behavior.

b.l.

b.2.

Plan to develop a criterion
test for proficiency at the
criterion behavior

For LONG instructional
units, olan to use prepara-
tory tests (associated with
unmodified preparatory
objectives) as:

++interim tests of
proficiency

--Diagnostic tests

For SHORT instructional
units, plan to use prepara-
tory tests (associated with
unmodified preparatory
objectives) as:

«+Diagnostic tests (only)




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A decision as to how many of the INPUT classes or
ACTION classes to sample on a test as well as how
many test items for each class to develop.

WHAT YOU WILL
WORK FROM

(1) Statements of objectlves
(2) Task analyses for each criterion behavior,

WHAT YOU WILL
DO

(1) Determine how much of the criterion behavior to
test for in & test,

FORMS YOU WilLL
USE

-

tione

Lo




DESCRIPTION OF Sub-STEP F.2.2

INPUT ACTION ouTPUT
Statenents of object.oves Deternmine how much DECISION:
+ of criterion behavior .
task analysis forms for to sample on test -Egmbe;soiolgzggle
- . . ass

cach criterion behavior
-Number of test items
per class to develop

iv v vi

Job Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO 8E TAKEN STANDARD FOR QUTPUTS FORMS TO USE
-MATRIX: Two -MATRIX: How many SUMMARY OF
required sampling INPUT classes to PROCEDURES . . . 47

decisions . . . A4hlsample . . . . . 45
LHATRIX: How many
test items per
class to

develop . . . . 46

Required Materials

COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
Decision to test for collected forms for
produci/process F.2.' criterion behavior F.2.1

arried forward from

4y




su-step [ F2.2 |

JOB DIAGRAM

INPUT

ACTION

OuUTPUT

Statement of objectives
+

task analysis forms for

each criterion behavior

Determine how much
of criterion bchavior
to sample on test

-

DECISION:

=Number of INPUT
classes to sample

~Number of test items
per class to develop

iv v vi
STATEMENT OF OBJECTIVES
idcntifies LANS
-Reltatively more -All classes to be
complex performance: Plan to sample sampled
INPUT classes
There are many less heavily BUT
classes, and/or €55
-Fewer members of
+«+There are manv classes of INPUTS
members per class to be sampled
AND: «-Fewer test items
-Performange involves g;; ?lgss to be
TRANSFER \because of v.a ple vi.a
above conditions) iv.a
~Relatively less Plan to sample -All classes to be
complex performance: INPUT classes sampled
«+There are few more heavily AND
classes, and/or —More members of
*+*There are few classes of INPUTS
members per class to be sampled
AND s+Hore test items
-Performance involves g:; fl:ss to be
RECALL (because of ple
V.b * V'.b

above conditions) iv.b

L2




JOB PROCEDURES

page
What and how much of 44
criterion behavior to sample
Determining the sampling of us
classes of inputs

Dctermining how many test

items to be developed 46
per class of inputs to be

sampled

SUMMARY OF PROCEUDURES L7

*This section provides rules of thumb only. They are based on
leaming considerations primarily and "testing' considerations
secondarily. Consult other works on '"test developrment" con-
cerning testing issues related to test length.

43



F.2.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING TWO REQUIRED TYPES OF SAMPLING DECISIONS

TYPES OF
DECISIONS

CRITERIA

WHAT
elemcits of criterion behavior
need to be sampled on a test?

When they are identified in
statements of objectives, should
wou sanple:

-All classes (INPUTS or ACTIONS)
or just some of them

-All membcrs within each class,
or just some of them

HOW MANY
test items should there be
for each element decided on?

When it is deetded how many
classes and how many members
ithin a class are to be sapled,
should you:

-Develop one or more test items
per class

-Develop onec or more test items
per member within a class

ENGLISH - Pronounfverb agheement

INPUT ACTION
1 am

you are
he

she 8
i1

On a criterion test should each
of the three INPUT classes be
represented; should all three
members of the class of third
person pronouns be repres~nted?

On a criterion test how many test
items should there be for each of
the three classes; how many for
each member within the class of
third person pronouns?

Ly
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ILLUSTRATICN SUMMARIZING PROCEDURES FOR DETERMINING
F.2.2 THE SIZE OF THE SAMPLE OF CRITERION BEHAVIOR
tEe TO CE REPRESENTED IN THE CRITERION TEST

#1 #2

FOR EACH CRITERION BEHAVIOR:

a. Inspect FORM D.2(1) a. Decide on the number
(statement of objectives) of ctasses of [INPUTS
for: to be represented
a.} Transfer/rec-1) b. Decide on the numb¢ -

requircments of test items per

class be developed
a.2 Number of classes to ped

of inputs identified

a.3 Number of members
per class identified

b. Inspect the collection of
task analysis forms
(A.5(4) or (11)] for:

~The length of chain

involved
FORM A.5(4) or A.5(11) FORM D.2(1)
SN0 ) el R o N ] — :;;Z# e e
R =, =TT Sl
1OH ) FTEE T ol
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| o o S L - st N EE) [.(#@' }I
.....".Z: T _ __H i b
- = T - e
-[:__M“}.[:j: _ f ~-::-§§?_.
| ma=smdl S | N | S—
3 - S
i o o=
C rC -0 ]'") -
(R I = =i = e ——
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

The eriterion test cormtaining one or more items with
epecij.cations for an ttem spelling out: (1) wnat the
student will be given; (2) what he will be expected to
do; and (3) what he will be expected to produce,

WHAT YOU Will
WORK FROM

(1) Statement of objectives re: each criterion
behavior

(2) Simulation decisions re: the obJective

(3) decision about how much behavior to sample and
how many items to develop.

WHAT YOU Wwitl
DO

(1) Preparc criterion test item(s),

FORMS YOU wilLL
USE

FORM F,2(1) for developing test items,

48




DESCRIPTION OF Sub-STEP F.2.3
INPUT ACTION OuTPUT
Statement of Prepare critericen test CRITLRION TECT item(s)
criterion objective iten(s) conteining:
+
e ~GIVEN
sampling decision > —_—
+ -STUDERT WILL
simulati iecisicr
ron ¢ en -RESULTING IN
vii viii ix

Job Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Types of -MATRIX: Making MATRIX: Adequacy FORM F.2(1) . . 65
test items . . 51-57. scoring of test
"objectivae' . 659-61] items . . . . . 69 gggg@g;Rgz 68
-MATRIX: What to T
Include in items
and where to get
information . . . 67
Required Materials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
Sampling decision F.2.2| Collection of FORMS F.2.2 FORM F.2(1)

carried forward from

Selection of
simulation plan €.2.3
(where applicable)

b9




' | 4

sus-stee | £.2.3 | JOB DIAGRAN
INPUT ACTION OouUTPUT
Statement of Prepare criterion CRITERION TEST item(s)
criterion objective test item(s) containing:
+
\ e .. ~GIVEN
sanipling decision
+ ~STUDENT WILL

sizulation decision

vii

viii

~-RESULTING IN
ix

STATEMENT OF OBJECTIVES

GIVEN ’

vii.a

Trarislate into
test item content

viii.a

STUDENT WILL

vii.b

Translate into
test item content

viii.b

RESULTING 1IN

vii.c

Translate Into
test item content

viil.c

CRITERION
TEST ITEM ELEMENTS

INFORMATION TO BE
GIVEN THE STUDENT

ix.a

WHAT THE STUDENT IS
EXPECTED TO DO

ix.b

=WHAT THE STUDENT IS
EXPECTED TO TURN OUT

=STANDARDS

ix.c
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TYPES OF TEST ITEMS*

page
How a test item samples

. . — 52
criterion behavior
What a test item tests for 53
Test items requiring 54
rccall vs. transfer

. —

Three elements to & test item 55
Three possible modes of response 56
in test items
Desirable properties of test items 57

*The phrase 'test item" ig meant to include any measurement
sttuation (Vhcther a paper-and-pencil test, an assignment
tnvolving objects anl/or other people, a proccdure)
designed to assess anquigition or retention of criterion
behavior.
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CRITERIA FOR IDENTIFYING HOW A TEST ITEM
F.2.3 SAHPLE% CRITERION REHAVICR
IDENT!FICATION
MATRIX
DIFFERENCE
BETWEEN “TOVAL'Y CRITERION BEMAVEOR A TEST ITEM
“TOTALY represented in a testing criterion behavior
CRETERION BEHAV{OR] task analysis diagram
AND A
TEST ITENM
-A task analysis diagran representc| -A test item presents (usually)
all the classzes (both of INPUTS only one member of a class
CRITERIA and of ACTION:, which the (INPUTS or ACTIONS) at a time

performer may cencounter on a test
or on the job

~As such it does not reflect the
real wor;:! in which only ome
nember of a class 8 usually
encountered

-As such it reflects the real
world in vhich eriterion behavior
requires dealing (usually) with
one tnstance at a time

INPUT ACTIOK OUTPUT
%! GIVEN: ¢te2
' [Zl STUDENT WILL: Produce either
GENERAL CASE x-2 u-l o u-2
| u-l]
INPUT ACTION
! I am l GIVEN: ‘he'
STUDENT WILL: Use "is"
EXAMPLE you are
she . is l

52




F.2.3

IDENTIFICATION

CRITERIA FOR IDENTIFYING WHAT A TEST ITEM TESTS FOR

MATRIX ) 2 3
Capability Capability Capahility
of exhibiting: of exhibiting: of exhibiting:
T:2¢ZDl§OR the shortest possible a chain of a very lona chain,
chain, intermediate length, i.e., a long series
i.e., a simple i.e., a series of of associations
association associations
~-The student 18 given ~The student i8 ziven
one eriterion INPUT one eriterion INPUT
in a test 1tem in a test item
~To be able to exhibit ~To be able to exhibit
CRITERIA the chain, he must the chain, he must
+Digeriminate the «+Do everything in
input from other Column 1
possible inputs -+Do everything in
**When the tnput Colwm 1 repeatedly
belongs to a class | The intermediate case as each action
of inputs, he must produces an output
generalize to the whicekh becomes the
test input (if not input for another
previously action
encountered) «<Do ail the
* *Produce the action repetitions in the
asgociated with the correct sequence
input (and not any
othenr)
or
* *Produce an
alternative action
(generalize) if
another t8 aZZowablﬁ
GIVEN: The INPUT - GIVEN: The INPUT - GIVEN: The INPUT -
‘'the boy" a quadratic a specific
. equation and novel to read
EXAMPLES STUDENT Y;:LACngzduce instructio?s and'lnstluct
(saying) - to factor it tions to write
walks" STUDENT WILL: Take an essay about
- it
the series of
actions STUDENT WILL: Take the].
involved in series of
factoring ACTIONS
required to do
this




CRITERIA FOR IDENTIFYING TE

ST ITEMS OR TEST PROCEDURES

F.2.3 INVOLVING RECALL VS. TRANSFER
IDENTIFICATION
MATRIX
TYPE OF RECALL TRANSFER
of for

REQU IREMENT

INPUT and/or ACTION

INPUT and/or ACTION

The "GIVEN" presents a student
with an INPUT already encountered
during tnetruction, t.e., an old

The "GIVEN" presents a student
with an INPUT not prevzoualy
encountered Jurmna inatruction,

CRITERIA input it.e., a new input
AND/OR AND/OR
The "STUDENT WILL" requires the The "'STUDENT WILL' requires the
student to recall an ACTION student to transfer to an ACTION
already practiced during instruc- |not prev:cuslu practiced during
tion, t.e., an old actiom znetructton, t.e., a new action
L
ENGLISH - Noun/verb agreement
e.g., when he goes to work, the e.a., when searnching for food,
man the tigen
EXAMPLES __take a bus hunts at night
__takes a bus ~hunt at night

Both the INPUT -man- and the ACTION
associated with it -takes- were
used during instruction; therefcre,
both input RECALL and action RECALL
are required

| Botin the INPUT -tiger- and the
ACTION associated with i ~hunts-
were NOT used during instruction;
therefore, both input TRANSFER and
action TRANSFER are required

S\




CRITERIA FOR IDENTIFYING THREE CONTENT ELEMENTS FOR A TEST ITEM
OR TEST PROCEDURE: (THEY PARALLEL THE THREE ELEMENTS

F.2.3 IN A STATEMENT OF OBJECTIVES):
IDENT!FICATION
MATRIX
TEST ] (R} e ‘ )
ELEMENTS '‘GIVEN STUDENT WwiLL 'RESULTING IN"
Information you plan What students are What students are
to give to students: expected to do: expected to turm out:
-Instructions about -Action(s) to be taken | -Outputs to be
what to do (new or old) produced
CRITEPIA ~-Question or problem **Mode of action * *Answers

*+Criterion input(s)
to be presented
(new or old)

++Atds t> be
presented (if any)

AND

-If recognition test
t8 to be used:

* *Answer options
(t.e., actions)

(recognition,
editing, production)

**Products (tangible,
non-tanaible)

-Type of scoring

-Standards for scoring
above




F.2.3

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING TEST ITEMS OR TEST PROCEDURES
INVOLVING THREE RESPONSE MODES

TYPES OF
TEST ITEMS

RECOGNITION

EDITING

PRODUCTION

CRITERIA

-A statement of a
question or problem
which tnecludes:

++Criteriton INPUT(S)
AND

-Angwer options (the
eriterion action
assoctated with the
input plus false
chotces)

The “STUDENT WILL'
requires the

student to:

-Select from among
the options-

*+Checking correct

‘ The "GIVEN'" contains: +The "GIVEN" contains:

ootion (i.e., ACTIOM action alone
assoctiated with the
INPUT)

-A statement of a
question or problem
which includes:

**Criterion INPUT(S)
AND

-ACTION assoctiated
with it:
**Wrong action (to be
corrected)

s+Correct action (to
be left unchanged)

The "'STUDENT WILL"
requires the

student to:

-Edit or correct an
incorrect action

-Leave a correct

The "GIVEN' containg:

-A statement of a
question or problem
which tneludes:

««Criterion INPUT(S)

The "STUDENT WILL"
requires the
student to:

-Produce the ACTION
associtated with the
INPUT

EXAMPLES

e.g., which of the
following verbs
do You use when
the subject of a
sentence 48 ""4£"7?

ane]

48

_anm

covect this
sentence Lf the
verb 4 incomecq

"1t ane blue."

e.q.,

e.q., make up a
sentence using
the wonds "(t"
and the present
tense of the
venrb "to be"

@



F.2.3

IDENTIFICATION

CRITERIA FOR IDENTIFYING DES!RABLE PROPERTIES OF TEST ITEMS

MATRIX
CONTENT FORM
PRO T
PERTIES of test items of test items
I _ #

-Should reflect the difficulties -Written test items should:
involved in leaming and perform- . '
ing the criterion behavior; ti.e., Be concise, not wordy
teat items should samnle difficuly «+Be clear, unambinuous
or error-prone: -<Not be tricky

CRITERIA *«Digeriminations

**Generaliaations

- *Associations

«*Chains
-Recogqnition and editing items
should:

**Concentrate on error-prone
behaviors

«+Concentrate on behaviors
involvinag learming difficulties

ERIC

Aruitoxt provided by Eic:

| I RN

**Proride adequate instructions

-Recogniiion items should:

* *Have problem completely stated
in the stem (not in the options]

**Provide plausible options

**Preferably provide four options
(to minimize chance factors in
nqettina answver)




TYPES OF SCORING PROCEDURES

page
Conditions making for 60
objectivity in scoring
What to do to make 61

scoring more objective

S/ /59




CRITEKIA FOR IDENTIFYINC CONDITIONS THAT MAKE

F.2.3 SCORING OF TEST ITEMS SUBJECTIVE OR OBJECTIVE
IDENTIFICATION
MATRIX
SUBJECTIVE O0BJECTIVE
SCORING when when
il —
Evaluation of outputs Poaluation of outputs
1§ more difficuwlt because: 1s easter because:
-Compartson with standard output -Comparison with stendard outout
poses diserimination problems: poses lesser diserimination
problems:
*+No model output is available **A model output is available
**Propertics of standard are not **Promarties of standard are
CRITERIA tdentified identified
**The student-produced cutput is - *The student-produced output is
transient permanent
-Evaluation task creates a more ~Evaluction task creates a less
complicated diserimination complicated discrimination
problem because it requires: problen because it requires:
««Judgment about degree « «Judament about simple presence
or absence
«+«Egtimating or rating * «Counting
s «Measurement of properties * *Measurement of properties
unaided by measuring instruments aided by measuring instruments
¢ *Measurement of psychological * « Measurement of phusical
properties properties
_ _______ — .
e.g., an essay e.g., answer to a math problem
e.q., an (nterpretation of an e.q., 8pelling of a wonrd
EXAMPLES {88ue {n histond

e.g., the quality of movements
in sponts

e.q., punctuation of a sentence

e.g., chemical distillate which
welahs a precise amount

60




F.2.3 DETERMINING HOW TO MAKE SCORING MORE OBJECTIVE
DECISION
MATRIX
Discriminations involved in Discriminations involved in
COND I TIONS evaluation are likely to be more evaluation ate likely to be more
' difficult because of subjectivity difficult Lecause of subjectivity
concerning standards in the evaluation task
IR — e
Prcluce a standard for comparison | -Strive to cvaluate on the basis
wicnever possible, and/or of swmple presence or absence
ACTION Identifu the properties of a (when possible)
T0 TAKE standard output: -Provide bench marks for dearees
«+4 list of reaquired properties wren 1t 15 neecessary to:
Create a permanent, tanaible "eRate
record of the student output, **Estimate
v ssible; e.a. s . . .
wf possidle; e.g., -Identtfy an obiective, bchavioral
«*A film of motor beha:ior output that repirescnts the
.. . . o] psucholoarical property being
An aulio tape of spcech evaluated

61



JOB PROCEDURES

page
Form to i i

to use in preparing 65, 66
test items
Information to review for 67
preparation of test items
Summary of procedures 68
Standards for test items 69
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Form F 2(1)

LESSON

OBJECTIVE FORM FOR TEST DEVELOPMENT

“GIVEN"

INFORMATION YOU PLAN TO GIVE TO STUDENT

- I ngtructions

=Quettion or
Probiem

ssINPUTS
(mew/olid)

~eAIDS
{when sppiicabiel

«s ANSWER
OPTIONS
(when sppiicable)

“STUDENT WILL"

WHAT THE STUDENT IS EXPECTED YO DO

« ACTIONS
(new/oid)

*» mode

“RESULTING IN”

WHAT THE STUDENT 1S EXPECTED TO TURN OUT

- QUTPUT
.o pnpwers
« e product

= Type of Scoring

O derds

7 /6




Form F 1)

LESSON OBJECTIVE FORM FOR TEST DEVELOPMENT

“GIVEN" INFORMATION YOU PLAN TO GIVE TO STUDENT

== instructions

=Quest:on or
Probiem

e INPUTS
Inew /'0lg)

«eAIDS
{wihen applcabie)

e ANSWE R
OFTIONS
{when sppl«cable}

“STUDENT WILL"” WHAT THE STUDENT (S EXPECTED TO DO -

- ACTIONS
(new/old)

oo mode

“RESULTING IN~ WHAT THE STUDENT IS EXPECTED TO TURN OUT

- QUTPUT

o o SNSWRTS

o s proguct
- Type of Scoring
= Stondorde

O
- tor Scor
ERIC ===

e ¢5 |




F.2.3

DECISION
MATRIX

DETERMINING WHAT INFORMATION TO REVIEW
IN PREPARING CRITERION TEST ITEMS

INFORMAT (ON
NEEDED

What to include in a
criterion test item:

++GIVEN
+«STUDENT wWiLL
**RESULTING IN

ACTION
TO TAKE

How much of criterion
behavior to sample and
with how many |iem

Whether to test for
criterion Lehavior or
for simulation uf
criterion behavior

' Review:

-Statement of
eriterion objective
om FORM D.2(1)

and, if necessary,

~Asgoctiated task
aalysis results on
collection of FORMS
A.5(4) or (11)

—-

Review:

-Statement of
eriterion objective
on FORM D.2(1)

and

-Decteion made in
Sub~STEP F. 2.2

Review:

~Simulation decision
made on Sub-STEP E. 2.
(based on altemate
plans recorded on
FORM E.1(1)
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F.2.3

CRETERIA FOP ASSESSING THE ADEQUACY OF CRITERION TEST [TEMS

STANDARDS
MATRIX
CONTENT REFLECTS FORMAL
PROPERTIES COMPLETENESS PRIOR DECISIONS PROPERTIES
-Three elements -Statement of -Lenls ttself to
prepared eriterion objeetives | objective escoring
CRITERIA e« GIVEA

««STUCENT WILL
«*RESULTING IN

-Content for three
elements complete
[See FORM F.2(1)]

69

~Strmulation decision

~Sampling decision

-Brief, concise

-Clear, wrambiquous




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A test containing items testing for suberiterion
objectives,

WHAT YOU WILL
WORK FROM

(1) statements of subcriterion objectives.

(2) Decision about how much behavior to sample and
how many items to develop.

(3) Decision whether or not to simulate,

WHAT YOU WILL
DO

(1) Develop subcriterion test items.

FORMS YOU WitlL
USE

FORM F.2(1) for developing test |tems,

70




DESCRIPTION OF Sub-STEP F.2.4

_ INPUT ACTION OuTPUT
Stutcgcnt.of Prepare subcriterion SUBCRITERION
subcrx?erlon test item(s) test item(s) containing:
obJecetive

+ -GIVEN
sampling decision -STUDFI'T WILL
+
simulation decision . -RESULTING IN ..
X xi xii

Job Aid Contents

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

-MATRIX: FORM F.2(1)
Difference between SUMMARY OF

criterion and PROCEDURES 75
subcriterion test o

item . . . . . .

Required Materials

COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP

Sampling decision F.2.2} Collection of FORMS [ F.2.2{ FORM F.2(1)
carried forward from

Selection of
simulation plan £.2.
(where applicable}

Lad

71




Sub- STEP F.2.4 JOB DIAGRAM

INPUT ACTION ouTPUT
Statement of Prepare suberiterion SUBCRITERION
subcriterion test itenm(s) test item(s) containing:
objective -GIVEN

+ > —
sampling decision -STUDENT WILL
. o -RESULTING IN
simulation decision . .
X xi xii
SUBCRITERION
STATEMENT OF OBJECTIVES TEST ITEM ELEMENTS
Translate into INFORMATION TO BE
GIVEN —™ | test item content ™| GIVEN THE STUDENT
X.a xi.a xif.a
" Translate into WHAT THE STUDENT IS
STUDENT WILL —> | test item content = | EXPECTED TO DO
x.b ' xi.b xii.b
Transiate into ~WHAT THE STUDENT IS
RESULTING IN _— . ) EXPECTED TO TURN 0UT
test item content
=STANDARDS
X.C xi.c xii.c

72
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JOB PROCEDURES

page
Difference between criterion
and subcriterion test items 74
SUMMARY OF PROCEDURES 75
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CRITERIA FOR DISTINGUISHING BETWEEN

F.2.4 CRITERION TEST {TEMS AND (UNMODIFIED) PREPARATORY TEST ITEMS
IDENTIFICATICN
MATRIX
TYPE OF SUBCRITERION
TEST ITEH CRITE'.“ON test item
test item
SE— i
The test item tests for the The test item tests for only part
entire chain involved in of tke chain; but it ts an intact
CRITERIA eriterion behavior*® part, t.e., the criterion behavior
i5 not molificd (except for scope)
in oy way
*NOTE: Each item tests for only one of the many possible variations a eriterion
chain can have; but it still tests an entire chainm. .
- - v_T - .
Considerations in developing test items for Subcriterion
IMPLICATIONS behaviors, except for scope, are identical with those involved in
preparing criterion test items (See Sub-STEP §.2.3) 4ﬂ

7h



ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN PREPARING
SUBCRITERION TEST ITEMS (REGARDING UNMODIFIED PARTS

F.2.4 OF CRITERION BEHAVICOR)
#1 #2
REVIEW DEVELOP SUBCRITERION TEST ITEMS
a. Statement of subcriterion a. Spell out the "“GIVEN"

objectives on FORM D.2(1) .
for three elements of a b. Describe the "STUDENT wWiLL"

test item ¢. Provide the "RESULTING IN"

b. Decision about sampling including standards
of subcriterion behavior
(Sub-STEP F.2.2)

c. Decision about whether
to use simulation (in
instruction and in
testing) of subcriterion
behavior (and how to
simulate) on Form E.1(1}

FORM D.2(1) FORM E.1(1) FORM F.2(1)
; @ N ool "_'1 :;:_:f;::_:_'m:(v::—)_ — ________-_-,::-‘ l‘: Ej?_\,.‘_f:_;._.-n -_.--_:".-
— Ty T e TR LUETTL ST e
[E= Hz—;—:—:—.-'-_ﬁi?:-;_.___ Ooo0 000l ||(=
| IR 1» - e i = a——
| Sttt I 1 S v me e et e L]
r,-,Y, ol had - =~ et g o=
QITERION = (:::)
OBJicﬁlff;wﬂj___ o B gty B e———
' l | A— "| ("’ T T T e e e :: r
Jﬂﬂ\ve L~W“_J I | S
[ -;;':_-_’i:h;.—; r—ra = R'—.’."—
_____ J _4‘__.7A__j ».___.____J ::‘;:_ ‘:QC
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STEP

7

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED

PRODUCED

FORMS COMPLETED

F.2.1

Decis.on made
whether to assess
criterion and/or
subcriterion
outputs

F.2.2

Decision made about
how much of
criterion behavior
to sample and how
many items to
preparec

F.2.3

Criterion test items

FORM F.2{1)

F.2.4

Subcriterion test
items

FORM F.2(1)

7(4/77




F.3

STEP F.3

Develop diagnostic tests to identify reason for failure to acquire the
criterion behavior taught in each instructional unit.

£.3.1 Plan the use of results on criterion test items and on
subcriterion test items in diagnosing type of learning failure that
has occurred.

F.3.2 Develop diagnostic interview procedures to provide supplementary
diagnostic information about results on criterion test items and
on subcriterion test itens

F.3.3 Develop diagnostic test items designed to identify specific types

of learning failures.

7 /19



STeEP i F.3

CVERVIEW

INPUT

Statement of objectives
and associated analysis
+

ACTION

OuUTPUT

Plan the way to
diagnose learning
failures regarding

Plan involves:
-Use of criterion tests

criterion and — " | the criterion behavior -Use of subcriterion
subcriterion test iters tests
for each criterion -Development of
behavior diagnostic items
Subcriterion Review to determine DECISION
F.3.1] objectives associated adequacy of criterion -Criterion tests and
with a criterion and subcriterion tests suberiterion tests
behavior ~——p | to serve a diagnostic can diagnose problems
developed criterion purposc AND/OR
tests and preparatory -Diagnostic tests
tests i1 needed aiii
) Statement oi objectives Develop diagnostic PROBES
F.3. task analysis results probes when necessary To diagnose type of
+ learning failure and
learning analysis sources of the failure
results
4+
criterion test items iV v vi
Statement of objective Develop diagrnostic DIAGNOSTIC TEST ITEM
+
o test items appropriate to diagnose type of
F.3.3] task ana-ysis results to anticipated types learninc failure
learning analysis =——— | of learning fajilures
results
+
criterion test itemsvi viii
—_—
—_—

80




F.3.1

FI3.2

F.3.3

STEP F.3

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN

STANDARD FOR OUTPUTS

FORMS TO USE

-MATRIX: X using SUMM. RY OF
Non-diagnostic items to ¢iagnose PROCEDURES . 107
nature of fortwrer . .. 917103
single item AL
results . . 86-88 to review in
P 106
~MATRIX: Using “MATRIX: Types of |-MATRIX: Adequacy SUMMARY OF
probes regarding probes to of probes which PROCEDURES . 128
criterion tests use . . . 116-121] have been
vs. diagnostic -MATRIX: Developing| developed . . . 129
tests « e s s lll PI’ObeS .« » !23"23
-MATRIX: Types e -MATRIX: Adequacy F.2(1)
of diagnostic oréer of of diagnostic
test et item . 140 test items 143 gggg:gtvjkg: 142
items . 133-137 information )
Cran e
develoning
bt At Y

8)




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Deter .ining whether tests are capable of diaon.sing
the types of learning failures which have occurred,

WHAT YOU wiLlL
WORK FROM

(1) Subcriterion and criterion objectlives.

(2) Subcriterion and criterion tests.

WHAT YCU WiILL
(o]0

(1) Review test items to determine whether anticipated
learning failures can be diagnosed by them,

(2) Decide whether the existing tests are adequate
or inadequate for diagnostic purposes,

FORMS YOU wiLt
USE

Nore
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DESCRIPTION OF Sub-STEP

F.3.1

INPUT

Suberiterion
objectives associated
with a criterion
benavior

ACIION

Review to determine

adequacy of criterion
and subcriterion test
to serve a diagnostic

-~
-~

ouTPUT

DECISION

~Criterion tests an?
subcriterion tests

+ —_— - ————1| can diacnose problems
developed criterion purpose AND/OR
tests and suberiterion -Diagnostic tests are
tests £ 11 needed 144
Joh Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OQUTPUTS FORMS TO USE
-MATRIX: -MATRIX: Using SUMMARY OF
Non-diagnostic multiple test PROCEDURES . . . 107
nature of items to diagnose
single item learning
results . . . B86-88]| fallures . . 91-103
-MATRIX:
Information to
review in
planning
diagnosis . . . 106
Required Materials
COMPLLTLD MATLRIALS COMPLETED FORMS Bl ANK FORMS
STEP STEP
Analysis materials Criterion and
and statement of F.2 |subcriterion tests F.2.4

objectives (carried
forward)




Sub- STEP F.3.1

INPUT

JO0B DIAGRAM

Sudberiterion
oblectives associated
with a criterion
behavior

ACTION

ouTPUT

Review to determine

adequacy of criterion
and subcriterion tests
to serve a diamostic

DECISION

-Criterion tests and
subcriterion tests
can diagnose problems

M AND/OR
developed criterion purpnse ni . i‘.t
tests and subceriterion -Dlsgnostic tests are
tests needed
i ii
Objectives identify Do nothing Criterion and
tential learning subcriterion tests
prcblems to be used for
) . + DIAGNGSTIC purposes
critericn and
subcriterion tests —_—
likely to be ADEQUATE
to diagnose them
i.a ii.a
—
bjectives ldentify Prepare special DIAGNOSTIC test Items
potential learning diagnostic items to supplement the
problems criterion and
. subcriterion items
criterion and
subcriterion tests _
likely to be INADEQUATE
to diagnuse them
ib Ti.b

iti.b

84




INABILITY OF USING RESULTS
ON SINGLE CRITERION OR SUBCRITERION TEST ITEMS
TO DIAGNOSE LEARNING FAILURES

page

Type of diagnostic information 86
you wish to obtain

How the same wrong ansver
way be duc to a variety of 8%
learning failures

85



CRITERIA FOR IDENTIFYING TYPES OF DIAGNOSTIC INFORMATION YOU WISH

F.3.1 TO OBTAIN: WHAT IS THE SCURCE OF FAILURE
IDENTIFICATION
MATRIX
Re: INPUTS Re: ACT'ONS
SOURCES -Discriminations ~Generalizations
OF FAILURE ~Generalizations ~Associations
~Chains
Has the student Has the student -
-Treated different classes of -Failed at action generalization:
inputs in the sane way when he e Failed to exhibit an
should have: .
alternative way to take an
CRITERIA s*Diseriminated arong the classes action
AND . .
«+Taken different actions in Taign m incorrect alternative
response to them acrion
-Treated members belonging to the |-Confused which action goes with
same class of inputs in different | which class of inputs when he
ways when he should have: should have:
»+Generalized across the members **Properly associated the right
AND input with right action
'.igfiznfgeti02§626tzon m -Failed to complete a chatn or
YEne ' Jailed to perform its parts
L47 in the corrcet sequchrce
EXAMPLES See opposite page

6




F.3.1

EXAMPLES

EXAMPLES OF LEARNING FAILURES

Re: [NPUTS

Re: ACTIONS

ENGLTSH

noun/vesb
agheemend

A DISCRININATION failure

c.q., sStudent wadites "The women
45 sach"”

-Failure to discriminate between
"woman” and "women”

belonging to the two different
classes of inputs:

singqulan and plunal

-Has treated the two classes as
if they were the same

A GENERALIZATION failure
c.g., student wudites "The women
45 sdck”
-Fails to generalize across

requlan and Lrreaulan plurals,
all of which belong to the
sare class

-Has treated members of the same
class as if they were different

An ASSOCIATICN failure

e.q., Atudent waites "The women
48 sick"
~-Failure to associate

plunal nouns and the plural
fotun of Lthe vexb

-Has associated the wrong action
with the input presented to him

NOTE :

The same error, {.¢., writina "4s," can be indicative of thres

different types of learning faliure. not
It is indeterminate which type of ervor has been made.

diagnostic.
See discussion on next page.

By itsclf, the result is not




CRITERIA FOR [IDENTIFYING THE NCH-DIAGHOSTIC HATURE

F.3.1 OF RESULTS ON SINGLE CRITERION TEST ITEMS
IOENTIFICATION

MATRIX

TYPES OF DISCRIMINATION I GENERALIZATION ASSOCIATION

FAILURE among inputs l across inputs ctween input and actioj

K » . l - . . *

On a eriterion test tten all the student is required to do ic to
produce a critericn ACTION. Any of the three types of failure will

CRITERIA show up as a wron: (or omitted) action. The samc wrong action can be
due to any of the thrvee faitlures. Tuerefore, its source *s
indaterminate.
A student is given the following test item:
A strness has been removed from thas piece of paper (Lt 45 now
cumbled). 18 this a perfectly elastic or a nor perfectly elasiic

EXAMPLE® object?

The student gives the wrong answer; takes the wrong ACTION:
Soys Lt L8 "penfectly cfastic."”

The failure may be due to an inability:
-To discriminate between examples of
perfectly elastic and non-perfectly efastic obfects

OR

-To generalize across varying (dissimilar) examples of

non-pergectly elastic objects
OR

-To associate the label

"non-perfectly elastin" with an example

*See previcus page for another example.
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HOW TO USE MULTIPLE
CRITERION OR PREPARATORY TEST ITEMS
FOR DIAGNOSTIC PURPOSES

Prohlems re:

INPUTS INPUTS /ND ACTIONS
e+Discriminations **Associations page
«eGeneralizations
How multiple test items sample more 9]
varieties of the criterion bchavior
Properties of test items and results 92
which can be used diagnostically ’
Interpreting consistency vs. inconsistency 9k . 95
in error patterns o
!nterpreting some gencral patterns of 96
results®

*The number of combinations and permutations (of: right
and wrong ansuvers, types of wrong ansvers, and kinds of
itens) is too large to be able to identify them all and

to interpret them unequivoeally. This section and related
sections in Part J on "the cvaluation of instructional
materials,” therefore, only identify patterns of results
which lend themselves to internretations which can be made

with reasonable certainty.

89



CRITERIA FOR IDENTIFYING WHAT TYPE OF "MULTIPLES"

F.3.1 ADDITIONAL TEST ITEMS SAMPLE
{DENTIFICATION
MATRIX
NUMBER OF A SINGLE MULTIPLE
TEST ITEMS test item

CRITERIA

test items

~When there are rultiple elaszes
of INPUTS or of ACTIONS, and/or

-When there are nultiple members
within each class,

A sinale test item usually
sarples:

««Only one class, or

senly one member within a class

GENERAL EXAMPLE

[
[

INPUT ACTION OUTPUT

—_ 1 ]

A multiple test item usually
samples:
* «More than one class, or

ssMore than one member of a class

[ 1

]

A single test item would normally
prcsent only one of the five
diagrammed 1NPUTS

Multiple test items might present
at least one input for each of the
two diagrammed classes of inputs,
and possibly two inputs per class

EXAMPLE

AM

You

HE ——

SHE

1T

A single test item might present
the student with the pronoun ‘‘ska’

(and require a sentence with "is"
in it)

ARE

1S

Multiple test items are likeiy to
present all five pronouns as INPUTS
(with the student required to
produce the associated ACTIOH, i.e.]
using the right verb)




CRITERIA FOR IDENTIFY!NG PROPERTIES UF CRITERION
F.3.1 (OR SUBCRITERION) TESTS WHICH HAVE DIAGNOSTIC CAPABILITIES
IDENTIFICATION
MATRIX
TYPES OF Independent variables Dependent variables
PROPERTIES manipulated by you measured by you
tm of items presented to -Nature of errors rmade by
students students
**Recall **Takin~ the same action for
-+ Transfer inputs requiring different
actions
CRITERIA -Numher of items presented to '°Tak1.ng dz‘_ﬁcrcnt actions for
students tnputs requiring the same
s *Nuwmber of classcs (inputs/ astion
actions) cach reprcsented by a s*Mismatching input and action
test iten **Acttons are omitted altogether
s *Number of members per class
each represented by a test item | -Consistency of errors made
**Nwnber of test items per elass *vihe sare/different type of
(tnput/action) error riade on recall and on
**Number of test items per each transfer itens which are
merber of a elass parallel to one ancther, e.g.,
- represent the sane INPUT class
-Reversal in the direction of **The same/different type of
per formance required by test items error made on more than onc
««Criterion INPUT is the "given" ’o';e"’ Ic’"i’;'s:la"" or per member
in the test item; criterion a
ACTION is what the '"student *+The same/different error made
will" do in a reversal item (if used)
*+The some criterion ACTION
becomes the "given” in a
reversal item, and the criterion
INPUT is what the "student will’
produce
EXAMPLES SEE OPPOSITE PAGE “
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EXAMPLES |LLUSTRATING PROPERTIES OF TEST ITEM (RESULTS)

WHICH CAN BE USED DIAGNOSTICALLY

EXAMPLES

INPUT

recall ——7
la.i

ACTION

recall
Ib.i

transfer -

Ic.i

recall

Ib.ii

transfer

lc.ii

recail
fa.i i

recall
Ib.iii

2.i0ii

transfer
le.iii

e.9., GIVEN:

STUDE»T :

-

-Nature of errorz made by students

As inputs on separate
tes T {ems: Tad,
6.4, and le.4

Takes the same
actions (2.4Z] fonr
all three inputs
instead of taking
thrnee different
actions

e.q., GIVEN:

STUDENT :

Ay inputs on separate
tesal (Zems: Ta.«,
la. L, and la.L

Takes di{ferent
actions (1.4, 2.4,
and 2.4iL{) for each
of them instead of
tarina the same
action (2.4{T forn them
all

e.q., GIVEN:

STUDENT:

A8 d{nputs on sepaiate
test (fems: la.4,
la. 4L, and la.{L

Takes three
different actions
{2.4, 2.44, and 2.444)
but matches them up
with the waona L{nputs
{la.4 with T. L),
(la.iL with 2.4}, and
{la,. 44 with 2.44)

e.q., GIVEN:

STUDENT :

As {nputs on separate
teat L{tamy--a recall
Ltem (la.4) and a
thans fer Ltem {la. L)

A student makes an
eor on one (the
wrong actlon--2.44)
but not the othea

e.a., GIVEN:

STUDENT :

As inputs on separate
items Bwo insiances
04 the same merben of
a class {1b.4s)

Takes the same
wrong action (2.44)
fon both o4 them

¢




CRITERIA FOR {DENTIFYING CONSISTENCY AND INCONSISTENCY

F.1.3 IN ERROR PATTERNS ON MULTIPLE TEST ITENM
IDENTIHICATION
MATRIX
CONSISTENT INCONSISTENT
ERROR PATTERN errors errors
—
On multiple test items: On multiple test items:
-The same wrona actiom ig taken -A different action is taken to
to successive (multiple) examples | 8uccessive (multiple) examplee
CRITER(A of INPUTS from the same class of INPUTS from the same class:
**Right and wronn actions
may be found
*+Different wrong zctions
may be found
, . —
EXAMPLES e.g., when given the pronoun e.a., when gdiven the pronoun -
"wou" on successive test "wou" on successive test
INPUT ACTION {tems, {Lems,
[ 1 am the student consistently the student (s {inconsistent;
uses the verb form "(a" somelimes he uses "are," and
[are | dometimes he uses "48
he,
Ahe,‘
o

¥



F.3.

DECISION
MATRIX

ON MULTIPLE

DETERMINING MOW TO INTERPRET CONSISTENCY/INCONSISTENCY

TEST ITEMS

ERROR PATTERN

CONSISTENT
errors

INTERPREY
consistency in error pattern gs:

INCONSISTENT
errors

INTERPRET
inconsistenc: in error pattern as:

ACTION -Additional confirmmation of
TO TAKE diagnosis
-Evidence o) a systsmatic error; -Fvidence of a variable error;
t.¢., a definite inoorrect pattem| i.e., no definite pattern has
nas been learm been learmed
REV1EW EXAMPLE CN PREVIOUS PAGE
-In vdiev of the fact that the -In view of the fact that the
student consistently saus "is" Student sometimes saus '{8" and
EXAMPLES when adiven "uyeu" as a subject,

it {8 concluded that he has
sustematicalluy associated that
form of the verb with the pronoun
'I‘IOu”

somelimes sans '"are,"

& 8 concluded that his erron
4 variable and not sustematic.
He has nof associated a rarticular
foam 0{ The verb with the pronoun

"ll”u”

$<
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INTERPRETING ERROR PATTERNS
INVOLVING ACTIONS ON CRITERION TESTS

Problems regarding: ACTIONS

s+Generalizations page
s+Chaining
Properties of test results

P 100

which car be used diagnostically

Interpreting some general 102
patterns of results

/59




F.3.1 IDERTIFYING PROPERTIES OF ERROR PATTERNS 1NVOLVING "*ACTIONS
IDENTIFICATION
MATARIX
TYPE OF ALTERLATIVE= SEQUENCE=*
PROPERTILES actions of actions
~lNatiae of crrors male by sctdents | ~lature of crrors nale by stuldents
semitted tatunn an altermative ceOitted exiiiiting tic entire
action (onc a~tion alrealy serics cf asser~iations
CRITERIA learned) . s rr e
s~Omitted exhitbiting part of
s+Taking an incorrcct alternative the serics
action e e - .
seiznivited parts of the series
out of scquence
~Consisiency o errors made -Consisteney of crrors rmade
**Pepetition of error on **lepetition of error on
retesting retesiing
— .

AThese are not rutually exclucive
tnvolve scquences, aul tiere may

categorics; altermetive actions may
be alternative sequences.

EXANMPLES

SEE OPPOSITE PAGE

ERIC

Aruitoxt provided by Eic:
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F.3.1 EXAMPLES CONCERNING ERROR PATTERNS INVOLVING '*ACTIONS'

EXAMPLES
TYPE OF ALTERHATIVE® SEQUENCE®*
PROPERTIES actions of actions
ey
PROBLEMS REGARDING PROBLEMS REGARDING
~CTION GLnERALIZATION CHAINING
¢.q., @ student can adve a e.a., <n threading a §m
verbal definition of projecton, a student may
Bernoulli's pruinciple; omit a Loop altogethen;
but he cannot gdve an 1 he may make the loop
EXAMPLES example of 4t lon vice vesa) out of seauence (and goul up

the thheading)

e.a., a student can rcpeat e.g9., n 5a?tofu'.ng the expressdion
verbatim a fearned (5-3)<, the student may
efunelion of the concent §4inst square each number in

"anthropomorpliisam”; the parentheses rather than
but he cannot paravhrase st subtracting and then

the definition or cannot 4quarning; the scquence 48

identify (e.q., 4n a List) Lncorrect
the cssential propertics
of the concept
e.q., & student can compute a e.8., 4in neciting a poem on 4in
"mean” for a distribution acting (n a play, the
of scores using e forumula s tudent may produce passages

for machine computation; out 0§ sequence

but he cannot compute a
"mean"” by hand

10}



F.3.1

DECISION
MATRIX

DETERMIHING HOW TO

(NTERPRET

GENERAL ERROR PATTERHS CONCERNING 'ACTIONS"

ERROR PATTERNS

-Error patterns reveal no
discrimination or generalization
problem regarding INPUTS, nor an
association problem between
INPUT and ACTION

~0n a test item involving an
example (new or old) from the
same class of inputs,

an alternative action is omitted
or an incorrect alternative
is taken

~Error patterns reveal no
discrimination or generalization
problem regarding INPUTS, nor an
association problem between
INPUT and ACTION

~0On a test item involving an
example (new or old) from the
same class of inputs,

*+All or part of a series of
associations is omitted

++The sequence of associations
is incorrect

ACTION
TO TAKE

|

INTERPPET
as follows

-Since i1t has been established
that INPUTS and ACTIONS have
been correctly associated,

-Consiler thiz a problem of
generaliration across ACTIONS

INTERPRET
as follows

~Sinee it has been established
that INPUTS and ACTIONS have
been correctly associated in
all the separate associations,

~-Zonsider this a proklem in
chaining a series of assoei-tions

102




NOTE

More detail on interpretation of
error patterns, both on practice
ttems during instruction and on
eriterion/suberiterion tests,
are provided in Section J:
EVALUATE INSTRUCTIONAL MATERIALS.

103




JOB PROCEDURES

page

Information to review in
planning the use of criterion
or subcriterion test items
for diagnostic purposes

106

SUMMARY OF PROGCEDURES

107

104
105




- DETERMINING WHAT INFORMATION TO REVIEW
F.3.1 IN PLANNING THE USE OF CRITERION OR PREPARATORY TESTS
o FOR DIAGNOSTIC PURPOSES
DECISION *
MATRIX
For each CRITERION BEHAVIOR Are there likely to be
are there likely to be ~Enough criterion and subcriterion
INFORMAT | ON learning failures test items
NEEDED involved in learning some part -Varied enough criterion and
or all of the criterion behavior? subcriterion test items
to diagnose precise type

of learning failure?

-Reitew the set of "statement of -Review the entire set of
objectives! assoctated with each eriterion and subertterion test
er ' terion behavior for: itemg for coverage of:

ACTION ** 'reparatory objectives **All the INPUT classes and
T) TAKE 1dentifying component gkills ACTION classes likely to be
witch are likely to pose involved in learning failures

Learning difficulties *eRecall/transfer items relating

to the INPUT/ACTION classes

s «Multiple examples within each
elass

seMultiple instances of the same
example (a retest item)

106




F.3.1

’ ILLUSTRATION SUMMARIZING PROCEDURELS INVOLVED IN
PLANNING THE USE OF CRITERION OR PREPARATORY TEST ITEMS

FOR DIAGNOSTIC PURPOSES

#1

For EACH CRITERION BEHAVIOR

REVIEW:

The subcriterion
objective which is
associated with it
and which identifies
potential learning
problems

The criterion and
subcriterion tests for
adequacy of coverage
of potential learning
problems (and likely
failures)

72

DECIDE

a.l To prepare diagnostic
i tems--when coverage
by criterion or
subcriterion items is
insufficient fur
diagnostic purposcs

a.2 Not to prepare
diagnostic items--when
coverage by criterion
or subcriterion items
is sufficient for
diagnostic purposes

107




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Diagnostic probes to supplement test procedures as a
means of diagnosing learming failuree and their
probable causes.

WHAT YOU WillL
WORK FROM

(1) Statements of objectives

(2) Task and learning analyses Indicating what the
likelitiood Is of learning failures occurring

(3) Criterion test items

WHAT YOU WILL
0O

(1) Review above Information and determine whether
tests are likely to be sufficlently difagnostic of
learning failures and the causes for them,

(2) Develop diagnostic probes when necessary,

FORMS YOU WiILL
USE

None

108




DESCRI!PTION OF Sub-STEP

F.3.2

INPUT ACTION OuUTPUT
Etatement of obJjectives Develop diagnostic PROBES
<+ probes when necessary To diagnose type of
task analysis results learn’ng failure and
+ sources of the failure
learning analysis
results
+
criterion test itenms
v vi

Job Aid tontents

CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR QUTPUTS FORMS TO USE
-MATRIX: Using -MATRIX: Types of -MATRIX: Adequacy SUMMARY OF

probes regarding probes to of probes which PROCEDURES . . 128
criterion tests use . . . 116-:21 | have been

vs. diagnostic -MATRIX: Developing| developed . . . 129

tests . . . . . 111]| probes . . 123-128

Required Materials

COMPLETED MATERIAL

S
STEP

COMPLETED FORMS

STEP

B81LANK FORMS

determination of
tikely need of
diagnostic informatioiy

F.3.1

Forms associated with
criterion behavior
(carried forward from

F.3.1

109




Sub~ STEP F.3.2
= JOB DIAGRAM 3
INPUT ACTION QUTPUT
Statement of objectives Develop diagnostic PROBES
+ To diagnose type of

task analysis results
+

learning analysis

results
+

criterion test items {
v

probes when necessary

learning failure and
sources of the failure

Anticipated
DISCRIMINATION
problems

iv.a
Anticlipated
GENERALIZATION
problems
iv.b
Anticipated
ASSOCIATION
problems
iv.c

Develop specific probes
to determine this type
of problem and its
source

QUESTIONS
-Re: INPUTS and their
properties

=Re: INPUT examples
requiring Indication of
"same'' or ''different’’

-Re: Examples varied
systematically for

similarity
vi.a

IDevelop specific probes
to determine this type
of problem and its
source

v.b

QUESTIONS

-Re: INPUTS and their
properties

~Re: [INPUT examples
requiring indication o
“same'' or ''different'’

-Re: Examples varied
systematically for

Develop specific probes
to determine this type
jof problem and its
source

similarity
vi.b

QUESTIONS
~Re: INPUTS and ACTION

-Reverse direction of
performance

-Correctness of pairing

vi.c

110




TWO APPROACHES TO OBTAINING
SPECIFIC DIAGNOSTIC INFORMATION

page
Two ways to obtain 12
specific diagnostic information
When tor use each of the two .
diagnostic approaches 3




CRITERIA FOR IDENTIFYING TWO WAYS TO OBTAIN
F.3.2 SPECIFIC DIAGNOST!C INFORMATION

IDENTIFICATION
MATRIX

Preparing and using Preparing and using
TWO METHCDS O1AGNOSTIC TEST ITEMS PROBING QUESTIONS
with students
concerning their performance
on criterion and preparatory
test items

L

-Test items which are designed ~Questions used in interviews
specifically to identify with students following their
CRITERIA fatlures: performance (and c 7mission of
errore on) criterton and

preparatory tests

-Questions which are designed
specifically to identify
failures:

Regarding: INPUTS
«eDiseriminations
*«Generalizations

Regarding: INPUTS and ACTIONS
«Aggociations
s +Chains
Regunding: ACTIONS
«Ceneralizations

112




DETERMINING WHEN TO USE EACH OF THE TWO WAYS
F.3.2 TO OBTAIN SPECIFIC DIAGNOSTIC INFORMAT|ON%

DECISION
MATRIX

-A full range of multiple c-iterion|-Specific preparatory objectives

(or preparatory} test items have have been stated

CONDITIONS not been developed, thus not which identify specific component
allowing patterns of results to skills whose required acquisition
be analyzed is likely to pose learning

-Muitiple test item patterns are difficulties

difficult to interpret

1

.
ACTION Plan to intervirv students and Plan tv develop spec” 1l diagnostie
TO0 TAKE probe for sources of learning tests
fatlure
METHODS See page 115 See page 131

“Both methods are likely to be used during develorment of instructional
materials. In the routine administration of a fully developed and
validated instructional program, only diagnostic tests are likely to b-
used. At that time their us. is concernmed with the specific problews

of individual students rather than with problems about the adeqv..y of
the instructional materials.

N3 1/4




FOLLOWING ADMINISTRATION OF CRITERION TESTS:
PROBING FOR SOURCES OF LEARNING FAILURES*

page
Priorities in order of question 16
types used

Two types of errors: (1) omissions

and (2) wrong answers, requiring n7
different interpretations and

probing

interpreting replies to probes

indicating: (1) something not 118
learned, OR (2) something incorrectly
learned

Probes to determine whether:
(1) something not learned, OR (2) 120
something incorrectly learned

Other probing procedures to use to
identify specific types of learning 121
failures

*Similar probing can Le performed with practice items

during informal tryouts of instructional materials;
a one-to-one tryout and interview session involving
an administrator and a single student can be used to
identify sources of failures on criterion practice
items which are a part of the instructional program.
See SECTION J. Section J also provides detailed
congiderations in interpraeting errors on single test
items, responses to test probes, and patterns of
errors on multiple test items.
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DETERMINING PRIORITIES IN THE ORDER IN WHICH

F.3.2 DIFFERENT TYPES OF PROBING QUESTIONS SHOULD BE ASKED
DECISION
MATRIX
If first answers If second answers still
PRIORITIES provide indeterminate provide indeterminate
results results
FIRST SECOND THIRD
-Ask open-ended -Ask directed questions)-Ask directed questions
questions which do not| which identify what
ACTION identify or suggest the student should
TO TAKE answers he might give | consider when trying
' to assess what went
wrong
-Do not call attention |-Call attention -Call attertion to
etther to the INPUTS generally etther to INPUTS or to ACTIONS
or to the ACTIONS for | the INPUTS or to the
him to focus on ACTIONS for him to
focus on, BUT
-Do not call attention |-Du not call attention {|-Call attention to
to specific properties| to specific properties| specific properties
of INPUTS or of of INPUTS or of for student to focus
ACTIONS to focus on ACTIONS to focus on on
-'"Why did you -'‘'What is there about [-'"Which of these
" this that made of the
take chis ACTION {NPUT properties
EXAMPLES you " made you
take this ACTION INPUTS
7II
take this ACTION
e.q., "Why did you e.g., "whag‘pfgor)e/wj e.g., "Which of these
T classify the on atiribute of Lead properties:
Teaf this way?" this Leaf made 34ze, shape, on
— you classify £t cofor made you
this wagT™ make this
particulan
classification?”
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F.3.2

DETERMINING HOW TO INTERPRET TWO TYPES OF ERRORS

DECISION
MATRIX
NO action A MRONG action
TYPES OF is taken on a test item is taken on a test item
ERRORS **An omission **A wrong answer
*+No answer given Is given
On RECALL items On RECALL items
-Most likely indientive of: -Most likely indicative of:
ACTION ++A failure to a>quire or to **An acquisition of an INCORRECT
TC TAKE retain ¢ diecrimination, a diserimination, generalization,

(INTERPRET)

generalisation, or an
asgociation in the first place;
learning did not occur

-Less likely (but poseibly)

indioative of:

*«An acquisition of an INCORRECT
discrimination, generalizationm,

or association; i.8., something
wrong i8 learned

on TRANSFER items
-Mogt likely indicative of:

*+A failure to acquire a
generalization

-Less _likely (but possibly)

s+ Interpretations provided above
for RECALL items

or asgoctation; t.e., something
wrong ie learned

-Less likely (but posstibly)
Tndioative of
*+A faitlure to acquire or to
retain a discrimination, a
generalization, or an
aggoctation in the first place;
learning did not ocour

on TRANSFER items
-Most likely indicative of:

**A wrong generalization has
been made; or

**A wrong discrimination has
been made

-Less likely (but possibly)

**Interpretations provided above
for RECALL items




CRITERIA FOR IDENTIFYING WHETHER LEARNING DID NOT OCCUR

F.3.2 OR WHETHER INCORRECT LEARNING TOOK PLACE
IDENTIFICATION
MATRIX
TYPE OF Learning INCORRECT learning
PROBLEM has NOT taken place has taken place
_ R
HIGHLY likely when: HIGHLY likely when:
-On another RECALL test item, =On another RECALL or TRANSFER
an answer ig omitted item, makes the same error
CRITERIA AND -In reply to probes, the student
-In response to probes, ke says does ov.e or more of the following
one or more of the following: +*Attributes properties to
eI don't know the r INPUTS incorrectly
.. R »«Indicates gemeral or specific
I don't know why I left it out confusion about INPUTS (or
-In reply to probes, student does their properties); he pays
any of the following: attention to irrelevant
**Does not attribute properties . properties
to INPUTS ++Identifies possible answers
. g . but indicates he does not
*+*Does not indicate that he i8 St
confused about INPUTS (or their know which is the correot one
properties)
++Does not identify (several)
possible answers
EXAMPLES SEE OPPOSITE PAGE
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EXAMPLES ILLUSTRATING INTERPRETATION OF STUDENT RESPONSES
F.3.2 TO ADDITIONAL TEST ITEMS OR TO PROBES
EXAMPLES
ORIGINAL GIVEN: An old (RECALL) example of a ''first class' lever (i.e., fulcrum
TEST ITEM between effort force and resistance force)
STUOENT IS
IREQUIRED TO: Identify the ''class'' the lever belongs to
Student OMITS answer Student qgives WRONG answer
On another test Item with
EXAMPLES another example belonging
to the same INPUT CLASS,
i.e., Levers which have
the fulcrum between the
effoat fonce and the
nesittance force
-The student also gives no answer The student gives the same wrong
a.iswer
e.g., classifies it as a thind
class Lever
On probes the student does
one or more of the following:
-Says: ~Attributes properties to INPUT
e.g., 1 don't know Incorrectly: e ; Y
' e.g., says the "nesistance force
e.g., I don't know why is between the effort fonce
e.g., I don't kincw how you tell and the fulerum
which type 4t is
-Attends to irrelevant prcperties
~Gives none of the responses in e.q., says he gave his answen
the adjacent column cde
cent ¢ because of the "dowmvard
direction” of the nesistance
fonce
-identifies all the possible
answers but doesn't know which
are required
e.g., identifies properties of
Leverns comectly and thein
differences, but doesn't
know which label goes with
which
LIKELY PROBLEM Learning has NOT occurred Incorrect learning has occurred

"
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F.3.2

DECISION
MATRIX

DETERMINING HOW TO USE ADDITIONAL TYPES C.

PROBES

YO IDENTIFY SPECIFIC, SUSPECTED LEARNING FAILURES

TYPES OF
SUSPECTED
PROBLEMS

ACTION
TO TAKE

Incorrect
ODISCRIMINATIONS

Incorrect
GENERAL 1 ZATIONS

Incarrect
ASSOCIATIONS

Present additional
examples from a
dtffercnt INPUT class
which is represented
in the original test
item and ask:

**Are these the same
or different?

OR
**Should these be
handled or treated
the same way or in
different ways?

If examples vary

(using the original
example as one member)

which start far %t
and gradually are
more similar
*+Determine when and

vhere discrimination
breaks down

dimensionally, present
T .mpu.j

-Present additional

sxamples from the same
INPUT class which 18

represented in the
original test item
and ask:

**Are thase the asame
or different?
OR
**Should these be
handled or treated
the same way or in
different ways?

If examples vary

dimensionally, present
patrs of INPU
(using the original

le as one mgmbep)
which ntart clou

together and _.._lly
are made more

dissimilar

++Determine when and
where generalization
breaks down

-If behavior has been
taught in two
directions:

INPUT + ACTIOR and
ACTION + INPUT:

**Raverse a test
question and
determine whether
same mismatch occurs

-Identify for the
student all the class

cmpluw of inputs and all the

actions that can be
taken and then ask:

»+Which goes
ACTION
with which ?
INPUT
++This i8 how I pair
them up. Am I right
or wrong?

L




SECTION J of the HANDBOOX provides
detailed consideration of ways to
interpret student responses to
probes. If also deals with inter-
pretation of errors on single and
on multiple test items. "Intsr-
pretation” is presented at that
point in the development process
at which it has practical implica-
tions; i.¢., it provides the basis
for determmining how to revise
tnstructional materials.

"
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JOB PROCEDURES

page
TYPES OF INFORMATION YOU WISH 124
TO OBTAIN FROM THE USE OF PROBES
DETERMINING WHETHER TO DEVELOP 125
PROBING PROCEDURES

Two points during the development
process when probes may be 126
selected and/or prepared

Information to review during

TEST DEV?LOPHENT onlz.nn order 127
to identify probes which are

needed

SUMMARY OF PROCEDURES 128
Adequacy of probes 129

123




CRITERIA FOR IDENTIFYING TYPES OF INFORMATICON

F.3.2 YOU WISH TO OBTAIN BY USING PROBING QUESTIONS AND PROCEDURES*
IDENTIFICATION
MATRIX
TYPES
TYPE OF VARIABLES
OF 1FORMATION FATLURE ACCOUNTING FOR
OBTAINED WHICH HAS OCCURRED TiE FAILURE
-Has no learning taken place -The sources of "mo learming
occurring" lie primarily in the
nature of the instructional
materials, for example, in the
amount of review provided or in
i the use of cransfer practice
items, ete. Probes genmerally
CRITERIA are not designed to identify

this type of information.

Responses to probes miy, on the
other hand, identify sections
of the instructional materials
which have confused students

-Has incorrect learming taken -Have learming failures occurred
place involving: due to:
**Digcriminations «+Student attention to irrelevant

properties of INPUTS

**Student confusion created by
similarity/diseimilarity of
INPUT examples

s*Generalizations

ssAgssociations

**Numh-v of properties of INPUTS
or -/ ACTIONS to attend to

*WHILE OTHER DIAGNOSTIC PROCEDURES INVOLVING THE ANALYSIS OF TEST RESULTS
CAN LEAD TO AN IDENTIFICATION OF THE TYPE OF LEARNING FAILURE, IT IS ONLY
THE PROBING PROCEDURES WHICH DIRECTLY AND EMPIRICALLY IDENTIFY THE-REASONS
FOR THE FAILURE.
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F.3.2

DETERMINING WHETHER TO DEVeLOP PROBING PROCEDURES

DECISION
MATRIX
-Statement of objectives includes |-Statement of objectives does NOT
subcriicrion objectives include subcriterion
(indicating probability of objectives
learning difficulties)

CONDITIONS -Associated learning analyses -Associated learning analyses
also reveal probable learning do NOT reveal probable learning
difficulties difficulties

-The number of criterion test items|-The number of criterion test items
is relatively smal' (thus making is relatively large (thus making
interpretation of test results interpretation of tust results
more difficult) easier)

Definttely consider developing Give some constideration to

ACTION - s . —_= . .

10 TPKE and using probing questions developing and using probing

and/or procedures

questions and/or procedures*

4The probing procedure is, as already pointed out, the suregt direct way
of identifying the factors leading to each type of failure.
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CRITERIA FOR IDENTIFYING TWO POINTS IN THE DEVELOPMENT PROCESS

F.3.2 WHEN PROBES ARE SELECTED AND/OR PREPARED
IDENTIFICATION
MATRIX
TIME
1N THE
*
DEVELOPHENT FIRST SECOND
PROCESS
-During the development of -During the evaluation of already
eriterion and swcerticrion test prepared instructional materials,
tters, t.e., duritng TASK F: t.e., durtng TASK J: "EVALUATE
CRITERIA "DEVELOP DIAGNOSTIC AND INSTRUCTIONAL MATERIAIS"

EVALUATIVE TESTS"

-At thig point in time, prepara-
tion of probes te based on
antteipat>d learning failures

-At this point in time, probes
are changed and/or new probes
are developed based on test
errors which astudents have
actually made in test items

“Performance of Sub-STEP F.3.2 at this stage of the development procese
(t.e., during development of TESTS) can be considered "optional."
Development of probes can, without loss, be postponed until test results
have becorie avatlable and you wish to probe for sources of speeific
learning failures you suspect.
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DETERMINING WHAT

+NFORMATION TO REVIEW
AS A BASIS FOR DEVELOPING PROBES CONCERNING STUDENT ERRORS

F.3.2 ON _CRITERION AND PREPARATORY TEST ITEMS
UECISION
MATRIX
Are there What kinds of Is there
. likely to be information likely to be
INFORMAT! ON learning failures? should the probes difficulty
NEEDED be desiqned to get? interpreting
results on
criterion tests?
——
REVIEW: REVIEW: REVIEW :
-Statement of -Task analysis forms -Criter.on test items
objectives on (FORM A.5(4) or (11))} om FORM F.2(1) in
FORM D.2(1) for in order to identify:} order to identify:
ACTION ’ . .
Tg ;AKE presence of *+The criterion **The number of

** Preparatory
objectives

-Collection of all

learning analysis
forms [FORM A.5(4) or
(11)] aescoeiated witi:
the criterton behavior
for identification of
likely learning
faiiures

tnputs and actions
*+*Their properties

-Collection of all
learning analysis
formg (FCRM A.5(4) or
(11)) azcociated with
the eriterion behavion
for identificatiom of:

**What type(s) of
learning failures
are likely to occur

s*Potenttal sources
of the difficulties

127

eriterion and
suberiterton test
1tems devoted to
the criterion
behavior




F.3.2

ILLUSTRATION SUAMARIZING PROCEDURES INVOLVED
WHETHER TO DEVELOP AND IN DEVELOPING DIAGNOSTIC PROBING PROCEDURES

IN DECIDING

F & fn
REVIEW DECIDE
a. Statement of objectives Whethar to develop probes:
on FORM D.2(1) for |
presence of subcriterion a. Now
objectives a.2 lLater when actual
b. Identification of types test results are in
of potential learning
difficulties on set of DEVELOP
FORMS A.5(4) or (11) Probing questions or
c. Identification of relevant probing procedures
properties of INPUTS and
ACTIONS in task analysis
on set of FORMS A.5(4) or
(1)
d. Number of criterlon test

Items and subcriterion
test items assocliated
with the criterion
behavior on FORM F.2(1)
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F.3.2

STANDARDS
MATRIX

' PROPERTIES FOR ASSESSING THE ADEQUACY
OF THE PROBES WiICH HAVE BEEN DEVELOPED

PROPERTIES

Probes available
which are GRADED
for amount of
CUING provided
to student

RELEVANCE

APPROPRIATERNESS
FOR AUDIENCE

CRITERIA

-Types of probes which
should be available:

**Fully open-ended
**Less open-ended
«*Highly directive
-Planned order of
usage:

»+Same order as above

-Probes should be

geared to the
tdentification of:

»*Suspected or
anticipated types

of learning failures

**Factors which are
possible reasons
for the antieipated
failures

129

-Probes should provide
tasks which students
can easily perform

-Wording of probes
should be:

**Brief
**Clear

s+In language
audience can
unders tand




.« VIEW OF THE NEXT SubSTEP

A diagnostic test appropriate to anticipated types

YOUR PRODUCT of learnirg failures.

(1) Statements of objectlves.

WHAT YOU WILL (2) Task analysis and learning analysis results
WORK FROM ldentifying likelihood of learning failures.
(3) Criterion test items.
., (1) Develop diagnostic test Items geared to anticlpated
WHAT YOU WittL | . types of learning failures,
DO
’ FORMS YOU WiIiL FORM F.2(1) for developing diagnostic test items.
"~ JUSE

130



DESCRIPTION OF Sub-STEP

F.3.3

INPUT

Statement of objectives
+

task analysis results

+
learning analysis
results

+
criterion test items

ACTION

Develop diagnostic

test items appropriate
to anticipated types
_of learning frilures

OuTPUT

DIAGNOSTIC TEST ITEM
to diagnose type of
learning failure

vii viii ix
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR QUTPUTS FORMS TO USE
~MATRIX: Types =MATRIX: ~MATRIX: Adequacy F.2(1)
of diaanostic Priorities in of diagnostic
test order of test items . . . 143 g:g?ég;Rgg 142
items . . 133-137 | administering trt
test items 140
-MATRIX:
Information
to review as
a basis for
developing
diagnostic
test items . 14y
Required Materials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
Determination of Forms associated with FORM F.2(1)
likely need of diag~ |F.3.2|criterion behavior F.3.2

nostic information

(carried forward from
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Sub-STEP F.3.3

JOB DIAGRAHM

INPUT

ACTION

Statement of objectives
+

tesk analysis results

+

lenarning analysis
results

+
criterion test items vi

Develop diagnostic
test items appropriate
to anticipatel types
of learning failures

viii

OuUTPUT
DIAGNOSTIC TFST ITEM
to diagnose type of
learning failure

ix

ANTICIPATED PROBLEMS

DISCRIMINATIONS
among INPUTS

Develop diagnostic
test Items appropriate
.0 anticipated problem

viii.a]

GENERALIZATIONS
among INPUTS

vii.b

Develop diagnostic
test items appropriate
to anticipated problem

viii.b

ASSOCIATIONS
be tween
INPUTS and ACTIONS

vii.c

Develop diagnostic
test items appropriate
to anticipated problem

viii.c

GENERAL 1 ZATIONS
across ACTIONS

vii.d

Develop diagnostic
test items appropriate
to anticipated problem

viii.d

TEST ITEMS INCLUDE

Two or more INPUT
examples from same
and/or d.fferent INPUT

classes; testirj for

~——> lability to see

difference between
classes of INPUTS*

ix

Two or more INPUT
examples from same
and/or di{ferent inNPUT
classes: testing for
—# lability to see
(similarity within a
class of INPUTS

ix.b

Two or more pairings of
INPUTS AND ACTIONS,
some of which are
correct and some

—— |incorrect: testing for

ability to identify
ccirect pairings

e

ix.c

hWO or more ACTION
xamples from same

lasses: testing for
bility to see
imilarity of ACTIONS
ithin a class of
CTIONS

ix.d

*When tt i8 pairs of ACTIONS that are presented, the student can be tested for his ability
o*" see differences among actions (which may be a problem in some learning situations).

ERIC
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BACKGROUND [NFORMAT ION

page

Tyees of information results |
on diagnostic test items 134
should reveal

Testing fcr siudent ability
to see ''sameness'' or 135
""differences"

Testing for student ability
to see ''correctness'' or 135
"incorrectness'’

Types of recognition items
useful in diagnosis

136

Developing recognition items
for diagnosing specific 137
types of problems
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DETERMINING HOW TO TEST FOR STUDENT ABILITY

F.3.3 TO “SEE' SIMILARITY OR TO "“SEE* DIFFERENCES
DECISION
MATRIX
TESTING FOR To see To see
STUDENT ABILITY SIMILARITY DIFFERENCE

~Use RECOGNITION test items

~-When testing for ability to sce similarity or differences
among INPUTS F

**Do not require as the answer an identification of the action
assoctiat.d with one or more of the inputse

e.g., do not ask: '"Do you say 'IS' for each of these nouns

ACTIiON or for both of them?"
TO TAKE
*+Do require as the answer a neutral identification of
sameness or difference i
e.g., "Are these the same or different?"
e.g., "Do you treat these the same way or in differcnt ways?"
~When testing for ability to see similarity or differences
among ACTIONS
**Do not require an identijication of inputs
**Do require (simply) whether actions can or cammot be used
£o
interchangeably
, €.g9., "Are these the same or different?”
e.g., "Are these equivalent?”
e.g., "Would you use these under the same circumstances or
different circumstances?"
DETERMINING HOW TO ALLOW STUDENT
F.3.3 TO INDICATE ''CORRECT' VS. ‘'INCORRECT"
DECISION
MATRIX
TESTING FOR To see To see
STUDENT ABILITY CORRECTHNESS INCORRECTNESS

ACTION
TO TAKE

~Use RECOGNITION test items

-When testing for ability to see correctness or incorrectness
of associations between INPUTS and ACTIONS:

«+Simply require an indication of correctness vs. incorrectness

135



CRITERIA FOR IDENTIFYING TYPES OF RECOGNITION ITEMS

F.3.3 USEFUL IN DIAGNOSING ERRORS
IDENTIFICATION
MATRIX .
TYPES Using Using
OF }TEHS PA{RS OF EXAMPLES MULTIPLE EXAMPLES
as the '"GIVEN' in a test item as the 'G!VEN'" in a test item
R
Re: INPUTS Nte: INPUTS or ACTIONS
-Pairs of" examples from two -Ligts Jr collections of exanples
different classes are used to . ohtoas o1
determine ability to see Moy %% be from same class
differences **Mamy all be from different
*+Ag many pairings of examples classes
CRITERIA from two classes as there are **May be a mizture
combinaiions
e.g., if there are thrce -Student must identify:
classes, three pairs **Whether examples are the same
would be tested or different
[J OR
e.g., if there are four classes, Which e
. A X .o xamples are the same
8ix pairs would Le tested* or different
-Pairs of examples from the same
class to determine the ability
to eee similaritice Re: INPUTS AND ACTIONS
«+At least one pair recpresenting |-List or collection of examples
each class of association
**May be all wrong
Re: ACTIONS *+May be all right
-Pairs of examples of actions “May be a mizture
from different clasces -Student must identify:
-Pairs of examples of actions o *Whether they are correct or
from same class incorrect associations
**Which are correct and which
are incorrect
Re: INPUTS and ACTIONS
~-Paira of correct and incorrect
asgoctations
*e.g., FOUR CLASSES (A, B, C, D)
EXAMPLES The painings would be as follows:

..AB ..BC
.CAC ..Bv
«+AD «+CD
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JOB PROCEDURES

page

Priorities in the order in which
diagnostic type tests are 140
administered

Information to review in planning

the preparatdon of diagnostic 14
test items
SUMMARY OF PROCEDURES 142

Adequacy of diagnostic test items 143

*As in the case of the development of probes, diamostic
test items can be developed at the time other types of
test items are being developed. Their development can
be postponed until Task J when instructional materials
are being tried out and errors on instructional materials
and on criterion tests have become available. If these
results (and/or results of probing procedureg) do not
unambiguously identify the specific type of learning
faitlure, diagnostic tests may be developed which are
specific to the residual problems in diagnosing learning
failures.

138 /
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DETERMINING THE APPROPRIATE ORDER IN WHICH TO ADMINISTER THE DIFFERENT

*«Digeriminations
seGeneralizations
regarding INPUTS

*“Action generaliza-
tions

**Diseriminations
among ACTIONS
(optional)

F.3.3 TYPES OF DIAGNOSTIC TESTS (Either in STEP F.4 or in TASK J)
DECISION -
MATRIX {: 2 3
No diagnostic Results of first items| Results of first items
tests have yet administered reveal administered reveal
COND I TIONS been administered NO difficulties NO difficulties
in discriminations regarding ACTION
or generalizations generalization
regarding INPUTS or in discriminations
among ACTIONS
FIRST SECOND THIRD*
-Administer diagnostic | -Admintster diagnostic | -Adninister diagnostic
ACTION ttems testing for: items testing for: items testing for:
TO TAKE

*e*Asgociations
between INPUTS and
ACTIONS

*3y postponing testing of ASSOCIATIONS until last, it is possible to make
a differential diagnosis of an "association" problem.
earlier, items tnvolving both INPUTS and ACTIONS would produce results
which are indeterminate as to the type of learning fatilure.

140

If administered




F.3.3

DECISION
MATRIX

DETERMINING WHAT INFORMATION TO REVIEW
AS A BASIS FOR DEVELOPING DIAGNOSTIC TEST ITEMS CONCERNING
STUDENT ERRORS ON CRITERION AND PREPARATORY TEST 1TIMS

INFORMAT |ON
NEEDED

Are there
likely to be
learning failures?

What kinds of
information should
the diagnostic items
be designed to get?

Is there
likely to be
difficulty
interpreting
results on

criterion tests?

ACTION
TO TAKE

REVIEW:

-Statement of
objectives on
FORM D.2(1) for
presence of
. Suberiterion

objectives

Collection of ail
learning analysis
forms (FORM A.5(4) or
(11)) ascociated with
the eriterion behavior
for identification of
likely learning
fatluree

REVIEW:

-Task analysis forms
[rorM 4.5(4) or (11)]
in order to identify:

*+*The criterion
tnputs and actions

**Their properties

~Collection of all
learning analysts
forms TFORM A.5(4) or
(11}) associated with
the eriterion behqvior
for identification of:

**What type(s) of
leaning failuses
are likely to occur

ssPotential gsources
of the difficultics

REVIEW:

=Critericw test item
on FORM F.2(1) 1in
order to identiju:

**The m.aber of
eriterion and

suberiterion tcst
items devoted to
the criterion
behavior
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F.3.3

ILLUSTRATION SUMAHARIZING PROCEDURES
{NVOLVED IN PREPARING DIAGNOSTIC TEST ITEMS

’

REVIEW

Statement of objectives
on FORM D.2(1) for
presence of
subcriterion objectives

Identification of types
of potential learning
difficulties on set of
FORMS A.5(4) or (11)

Identification of relevant

properties of INPUTS and

ACTIONS in task analysis

7n ;et of FORMS A.5(4) or
11

Number of criterion test
{tems and subcriterion
test items associated
with the criterion
behavior on FORM F.2(1)

2

DECIDE

Whether to develop

diagnostic test items:
a.l Now

a.2 Later when actual
test results are in
DEVELOP

Diagnostic test questions:
Use FORM F.2(1) to record
each test item
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CRITERIA FOR ASSESSING THC ADEQUACY

F.3.3 OF OLAGNOSTIC TEST ITEMS
STANDARDS
MATRIX
AVO!DANCE
RELEVANRCE - PLANNED ORDER
PROPERTIES and COVEMGE OF NON-D1FFERENTIAL OF AOMINISTRATION
~Teot items should be: |-Studemt respomsee -Test items sequenced
.. should NOT require to test for problems
Fully open-ended identifleation of the | in this order:
**Less open-ended :?;{0:‘ ‘”mt‘d PIRST: Discrimina-
CRITERIA **Righly directive ' tions and
-Studsnt responges generalisa-
-Plawmed order of should only require tions pregard-
usage : identifioation of ing INPUTS
*+Same order as above | °°Same/different SECOND: ACTION
.. generalisa-
-Sawpling of test itens Correat/incorrect tiona®
should be sufficient . soct
to test for all the THIRD: g:watf;;;rs
anticipated problems n
pa and ACTIONS

*yhere applicable: Discriminations regarding ACTIONS which may be confused




EXAMPLES ILLUSTRATING DIAGNOSTIC TEST ITENS GEARED TO PROVIDE

F.3.3 INFORMATION ABOUT SPECIFIC TYPES OF ANTICIPATED LEARNING FAILURES
EXAMPLES
TYPE OF Re: INMTS Re: ACTIONS Re: (INPUT3 and ACTIONS
ANTIC 1PATED ~DISCRIMINATIONS ~GENERALI ZATIONS -ASSOCIATIONS
PROBLEN ~GENERAL I ZATIONS “DISCRININATIONS
{an optional
dlagnosis)

e.g., TEST ITEN
There are 8vo problems :
th (x) - v)

(2) (X) » (-v]

Should they be treated:
__In the same way
__In different waws

Disgnoses & possible
‘‘generalization'
problem. Failure to
generalize across two
sets of symbols which
signify the sems thing.

e.g.. TEST ITEM
Here are Bwo problems:
{(n (xj - (vi
(2) (x) - (-y)

Should they be {reated:
__In the same way
___In different wavs

Disgnoses & possible
‘discrimination"
problem. Fallure to
discriminate between
two sets of symbols
which require different
treatment.

e.g., TEST ITEM

You wish €0 measuAe
the magnitude of the
buoyant force exerted
on & submerged object.

1§ vou went about
medburing Lt in the
following two ways,
would you get the same
nesult ox & diffenent
result?

(1) Measuring the
difference in
weight when the
object (4 weighed
in adr;

AND
Measuring the
weight of the
ovea (Low that
res from
submerging the
object.

The measurements that
result will be:

__ Equivalent
___Non-equivalent

(2)

e.g., TEST ITEM

GIVEN: Representation
of an atom
A

@
s
Which of the (ollowing
Llocates panticles in
an atom coxnectly?

__(1) Proton at A,
eleeon at B

__(2) Electron at A,
prwoton at 8

Diagnoses possible
fallure to assocliate
the electron and
proton labels (ACTION)
with the appropriate
location represented
(1NPUTS)




F.3.1

F.3.2

F.3.3

STEP F.3

COMPLETION CHECXLIST

IDENTIFIED PERFORMED PRODUCED FORMS COMPLETED
Need for Planned use of
supplemenrtary criterion test

diagnostic test
items

items for Jragnostic
purposes

Diagnostic probing
questions for
interviewing
students

Diagnostic test
i tems

1%~




STEP £.4
F.4 Try out and revise testing procedures.

F.4.1 Administer testing procedures to a sample of the target audience
as a means of assessing and upgrading the mechanics of the testing
procedures.

F.4.2 Perforr an analysis of the target audience by administering the

revised tecsts.

199147



SiEP F.4

OVERVIEW
INPUT ACTION ouUTPUT
TESTS Administer to sample Information about:
. . of target audience

-Criterion : -Adequacy of test

= Subcriterion and revise as necessary mechanics

- 1 1 >

Diagnostic -Target audience

TESTING PROCEDURES
-Diagnostic probes

F.4.1

F.4.2

Criterion tests,
subcriterion tests,

diagnostic tests,

and probing procedures

[N

Administer to ssample
of target audience
+
assess inadequacies
in mechanics
+
revise mechanics ii

Tests with "mechanics"
revised on basis of
tryout results

iv

Administer to sample
of target audierce

148

Revised and adequate
mechanics of testing

RESULTS INDICATING
-Whether test:s work

-what are difficult
learning problems

-What may be omitted in
developing instruction.




STEP F.4
PAGE INDEX
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR CUTPUTS FORMS TO USE
-MATRIX: What -MATRI": How to -MATRIX: Adequacy | SUMM RY OF I
F.4.1 features of assess mechanics of assessment PROCEDUFR.ES . 158
test mechanics to of testing . 156 | of testing
assess . . 16k, 155 procedures . 159
~MATRIX: Types -MATRIX: SUMMARY OF
F.4.2 of information Assessing PROCEDURES . 168
revealed by adequacy of
tryout ] test tryouts 169
results . . 163-165 '

149



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A revised set of testing procedures which have been
empirically tried out,

WHAT YOU WILL
WORK FROM

(1) A1l tests (criterfon, subcriterion, diagnostic).

(2) Probing procedures.,

WHAT YOU WILL
16

(1) Administer above to a sample of the target
audience,

(2) Assess inadequsacies in mechanics of testing pro-
cedures (instructlons, statement of problems, re-
cording of results, probing procedures, etc,),

(3) Revise mechanics.,

FORMS YOU WILL
USE

None
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DESCRIPTION OF Sub-STEP F.4.1

INPUT ACTION ouTPUT
Criterion tests, Administer to sample Revised and adequate
suberiterion tests, of target audience mechanics of testing
diagnostic tests, +

and probing procedures . assess inadequacies

in mechanics
+
i revise mechanics

ii

iis

Job Aid Contents

CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR QUTPUTS FORMS TO USE
-MATRIX: What -MATRIX: How to -MATRIX: Adequacy SUMMARY OF

fectures of assess mechanics of assessment PROCEDURES . . 158
test mechanics to of testing . . 156 | of testing
assess . . 154, 155

procedures . , 159

Required Materials

COMPLETED MATEI?!IALS COMPLETED FORMS BLANK FORMS
STEP STEP
Diagnostic probing Criterion,
procedures (carried |[F.3.3 | subcriterion, and F
forward from) diagnostic tests -3.3
(carried forward
from)
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Sub- STEP F.4.1

JOB DIAGRAM

INPUT

Criterion tests,
subcriterion tests,
diagnostic tests,

and probing procedures

ACTION

ouTPUT

Administer to sample
of target aulience

+
assess inad:quacies
in mechanics

+

revise mechanics i

Revised and adequate
mechanics of testing

111

Assessment of
mechanics of:

-Tests

-Diagnostic probing
procedures

identifies inadequacies

Make revisions in
mechanics of testing

Adequate:
-Instructions
-Statement of GIVEN

-Display of
INPUTS/OUTPUTS

-Taking and recording
of ACTIONS

-Diagnostic probes

i.a ii.a iil.a
Assessment of No testing Adequate:
mechanics of: -Instructions

-Tests -Statement of GIVEN

-Diagnostic probing

-Display of
procedures INPUTS/OUTPUTS
identifies
. -Taking and recording

no inadequacies of ACTIONS

-Diagnostic probes
I.b ii.b 1ii.b
152




BACKGROUHD INFORMATION

page

Identification of verbal components
of testing procedures which should

be assessed

154

Identification of functional
properties of testing procedures
which should be assessed

155

How to obtain information needed
to assess adequacy of testing

procedurq& S

156

153




F.4.1

IOENTIFICATION
MATRIX

i

CRITERIA FOR IDENTIFYING WHAT TvPES ©

(AR

TYPES OF INEQOMATION ARE NEEDED IN

ASSESSING THF ADFQUACY OF VERBAL COMPONENTS OF TESTING PROCEDURES

<

TYPES OF
INFORMATION NEEDED

Are INSTRUCTIONS
adequately understood

Are statements of TEST QUESTIONS
adequately understood

CRITERIA

Does the astudent
wnderstand:

-What INPUTS or INPUT properties
to attend to or observe

-What the task its he t8 expected
to perform; what ACTION(s) he is
expected to exhibit

-What he is expected to tuzm out
(OUTPUTS)

Does the student
understand the language
used to deseribe:

-The GIVEN in a test question
or problem

**Description of INPUTS
**Vegeription of ACTION options
{in multiple choice tests)

~The questions asked in probing
tnterviews designed to produce

diagnostie information

SEE PAGE 156 FOR WAYS TO MAKE THIS ASSESSMENT AND THE ASSESSMENT DESCRIBED
ON THE OPPOSITE PAGE.
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CRITERIA FOR IDENTIFYING TYPES OF INFORMATION NEEDED

F.4.1 TO ASSESS THE FUNCTIONAL ADEQUACY OF TESTING PROCEDURES
{DENTIFICATION
MATRIX
Are visual and/or verbal is there an adequate |Are visual and/or vcrbaJ
TYPES OF INPUTS adequately opportunity for the OUTPUTS adequately

INFORMATION NEEDED

DISPLAYED

student to RESPOND,
i.e., take an ACTION

DISPLAYED=*

CRITERIA

Is the student able
alequately to:

-See or read INPUTS
-Hear INPUTS

-Feel, taste, or smell

INPUTS

Is the student able
adequatcly to:

-Write or record his

ACTION

-Produce the required

motor ACTIONS

Is the student able
adequately to:

-See or read OUTPUTS
-Hear OUTPUTS

-Feel, taste, or smell
OUTPUTS

*Adequate Jdisplay of OUTPUTS is particularly important when the OUTPUTS become
the INPJTS for serial ACTIONS in a crain.

EXAMPLES

INPUT Propenties:
-Legibility on
v{s {bility
-Audib Loty
-Mandipulab {8ty

-Capability of being
tasted on smelled

ACTION Propentdies:

-Space on Locations o

xecond ACTIONS
e eSpace to write

««Space to chech
options

ccAccess to places to
point to

-Oppontunity to take

mofon ACTIONS

s« Equipment {eatures
that wonk (knobs %o
tun, switches fo
operate, ete.)

OUTPUT Propenties:
-Legibility on
visdbility
-Audiblity
-Manipulability

-Capability of being
tasted on smelled
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DETERMINING HOW TO OBTAIN INFORMATION NEEDED TO
ASSESS THE ADEQUACY OF TESTING PROCEDURES

F.4.1 (TWO WAYS WHICH CAN BE USED SEPARATELY OR TOGETHER)
DECISION
MATRIX
During During
student PERFORMANCE INTERVIEWS with students
23:5???3:; on testing procedures held during or following
administration of
test items or test procedures
-Make observations of what student |-Solicit from gtudents information
does to determine if: about:
*+He attende to relevant INPUTS «*Their difficulties or confusions
ACTION ot INPUT properties (ratker .
TO TAKE than to trrelevant omes) What they thought about

*~He atterpte the required task
rather than some other task

*sHe produces the required output
type rather than something else
-Make a record of when and over
what students:
e+ Indicate confusion
«+Spontaneously ask questions

*+Indicate an inability to make
out what the INPUTS ae

*+Indicate problems or
difficulties in taking ACTIONS

tnstructions or tasks which
were tnvolved

**Whether they can sce or read
INPUTS

**Whether they had problems taking
any of the required ACTIONS

seWhether they understood
"orobing" questions

I
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JOB PROCEDURES

page
SUMMARY OF PROCEDURES 158
Standards for adequacy 159

of assessment .
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ILLUSTRAGION SUMMARIZING PROCEDURES INVOLVED N ASSESSING AND REVIS NG

F.4.1 THE MECHANICS OF TESTI#G PROCEDURES#
1 12
a. Administer tests (criterion, a. Make revisions in testing
subcriterion, or diagnostic) procedures:

and/or administer diagnostic
probing procedures to smatl

sample or target audience: -in statement of test
problems or questions

-In instructionsk*

-Those already proficient

and/or -In display of INPUTS
-:hoz: ::?O:re to receive -ln provisions to allow
nstru ACTIONS to be taken
b. Observe student performance and/or recorded
dur.ng testing procedures .
—_— 7, . -In display of resulting
to obtain information about OUTPUTS

deficiencies in the
mechanics of testing

procedures *4See Section G (FORMULATION
€. Make a record during testing OF INSTRUCTIONAL STRATEGIES)

of spontaneous student for guidelines on

indications of difficulties "instructions" designed to

contrcl student attending

d. Following conclusion of or observing behavior

testing procedures,
interview students about
difficulties

“The tryout and revision of testing procedures should be carried out
more than once (when feasible to do so) until etudents perform as
required (e.g., attend to the proper INPUTS or attempt to perform
the task required of them).
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CRITERIA FOR EVALUATING THE PROCESS OF ASSESSING AND REVISING
THE NMECHANICS INVOLVED IN TESTING PROCEDURES

F.4.1
STANDARDS
MATRIX
PROPkRTI[S COMPLETENESS VALIDITY RELITABILIVY
OF ASSESSMENT/REVISION|OF ASSESSMENT/REVISION | OF ASSESSMENT/REVISION
Covers all -Assessment 1s based -Assessment te based
of the following: on data: on data from a sample
. (at a minimen, a
-Statement of "GIVEN" Observations half dozen pecple’ of
tn teat problem Interviews the taraet audience
CRITERIA

-Display of INPUTS

-Provision for making
and/or recording
ACTIONS

-Display of INPUTS

Covers the following
when applicable:

-Diagnostic test probes
used tn intervicws

(Is NOT based on
subjective judoments
by you, the designer,
as to adequacy of
mechanics)

-Assessment <ig based
on data from members
of the target audience

-Revision i3 a process,
continuing through
cycles until new
assessment shows
mechanice to be
adequate
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

An identification of’:

--the adequacy of the test;
-—anticipated learnivg problems;
-=what may be omitted from the insiructional progranm,

WHAT YOU WILL
WORK FROM

(1) Tests and revised testing procedures.

WHAT YOU WiILL
DO

(1) Administer tests to a sample of the farget
audience

(2) Review results as a basis for determining adequacy
of tests and making declsions about the develop-
ment of the program,

FORMS YOU wiLl
USE

None
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DESCRIPTION OF Sub-STEP F.4.2
INPUT ACTION } ouTPUT
Tests with '"mechanics" Adnminister to sample RESULTS INDICATIRG
revised on basis of of target audience _Whether tests work
tryocut results
-What are difficult
> — | learning problems
—What may be omitted ia
iv v developing instruction
vi

CRITERIA FOR
IDENTIFYING INPUTS

ACTICN TO BE TAKEN

Job Aid Contents

STANDARDN FOR QUTPUTS

tryout
results . . 163-165

adequacy of
test tryouts

- 169

FORMS TO USE
-MATRIX: Types -MATRIX: SUMMARY OF
of information Assessing PROCEDURES . . 168
revealed by

Required Materials

COMPLETED MATERIALS

STEP

COMPIL FTED EQONMNS

(L2128

STEP

BLANK FORMS

Tests with mechanics
revised based on
tryout rasults

F.4.1

Q 161




Sub-STEP F.4.2

@ 198 DIAGRAM

INPUT

Tests with "mechanices'
revised on basis of
trycut results

iv

ACTION

Administer to sample
of target audience

ouUTPUT
RESULTS INDICATING
~Whether tests work

-What are difficult
learning problems

~What may be omitted in
developing instruction
v

IResults of tests
administered to sample
of BEGINNERS

Analyze results

Ident fication of

~Whether BEGINNEKS can
already exhibit
criterion behavior

-Whether they have
nreviously learned
behaviors which can
interfere with the
learning of criterion
behavior

vi.a’

Results cof tests
administered to sample
of students who have
COMPLETED existing
instruction

l iv.b

Analyze results

v.b

-Whether COMPLETERS
have residual
difficulties with
respect to the
criterion behavior

vi.b

Difference in results
wof tests administered
to COMPLETERS and

BEG INNERS

Analyze results

-Whether the test
tests what it is
supposed to




BACKGROUND INFORMATION

page

fdentifying potential samples
from a target audience for tryout

of test items

164

Identifying types of information
(and its uses) which tryout of

tests provides

165

163




CAITERIA FOR 1DENTIFYING TWO TYPES

F.4.2 OF SAMPLES FROM THE SAME TARGET AUDIENCE
IDENTIFICATICN
MATRIX
Those who have Those who are
TYPES OF already COMPLETED instruction BEG I NNERS
SAMPLES X . .
on criterion behaviors
-Those who have just satisfactorily|-Those who are about to begin a
completed an extisting course or course or training program
CRITERIA training program ~Personnel just about ready to
-Those who have been on a job (for | begin a job
some time) and are judged to be
perjorming adequately
—
e.g., students who have just e.g., students who are about 2o
completed a portion of or begin a portion of or a
EXAMP .ES a particulan topic 4n a particulan topic 4n
third grade math counse | grade math course
Students in both groups are roughly matched
for general intelligence or ability
e.g., teachens on the job e.g., beginning teacher trainees
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CRITERIA FOR 1DENTIFYING TYPES OF INFCRMATION TO BE OIRIVED FROM

F.4.2 TRYOUT RESULTS CN TESTS WITH TWO TYPES COF SAMPLE FROM TARGET AUDIENCE
IMINTIHICATION
MATRIN
Results for BIGINNLRS Pasults for DIFFERENCE
on tests: COURSE COMPLETERS®* in results for
TYPES OF on tests: COURSE COMPLETERS

TEST RESULTS

c«Criterion tests

*«Subcriterion tests

s+{ iterion tests
«*Subcriterion tests
s-Dlagnostic tests
«+Diagnostic probing

procedures

and BEGENKERS
on tests:

s+friterion tests

*+Subcriterion tests

CRITERIA

Results tdertify:

~Whothaw he rmong

alrealy have lcarned:

**The erite-~ion
bekavior

*+Parte of the
eriterton behavicr

~Whether the beginners
have previously
learned:

**Behuviore which may
interfere with the
learming of the
eriterion behavior

Reaults idemtify:

~-Whether campleters

have residual

difficulties with:

**The

eriterion

behavior

**Parts of it

*Component skills

Regults identify:
-Whether the test
adequately tests for

profictency at:

*-The eriterion
behavior

separte of it

HOW THE
ENFORMAT I ON
CAN BE USED

-lsn Influence the
decislon of whether

or not to develop
instructional materiak
for a particular
criterion behavior (or
part of it)

*<tf all beginners can
exhibit a particular
criterion behavior,
no Instruction on |t
need be prepared

FCan influence the
decision of whether or
not to allow some stu~

dents to bypass
instructional materials
behavior

«+|f some students can
exhibit the criterian
behavior and some
cannot, in accommo-
dating individual
differences, you may
plan to allow those
who can to bypass
the related instruc
tionat materials
(resulting in more
etficient use of
instructionaltime)

~Can Influence formu-
iation of instruc-
tional strategies to
overcome potentlial
interference exist-
Ing brhaviors may
have with the 1earn-
ing of new ones

e.g., old associ-
ations which
may interfere
with the
learning of

covering that criterion

new Ones

~Can feed (nto the
strategy formulation

{See Section G) so
that instruction on
the weak area can be
directed to specific
learning oroblems

*Completion of

exteting courses,
not the one you are

planning to develop.

-Can be used to revise
test items which do
not adequately measure
what they are intended
to measure

e.g., paper-and-pencit
items which are
badly con-
structed may
lead to no test
differences,
even when
beginners have
not previously
learned the
criterion
behavior
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JOB PROCEDURES

page
SUMMARY OF PROCEDURES 168
Standards for adequacy of tryout 169
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CRITERIA FOR ASSESSING THE ADEQUACY

F.4.2 OF TRYOUT OF TESTS AND TEST PROCEDURES
STANDARDS
MATRIX
SAMPL I NG COMPLETENESS
PROPERTIES OF TARGET AUDIENCE OF ANALYSIS OF TEST RESULTS
-!'argclt audience represented by -Analysis attempts to identify:
both: -+Residual difficulties completers
* *Beginners have (as a basis for focusing
CRITERIA *+Completers (of previous courses | the P’."’”ﬁ""" d“"”l'g formula-
or prog ) on of_uu ructiona
rame strategies)
L Each type of sample includes a *sWhat beginners already can do
minimen of ten people (as a basis for tndividualizing
scheduling)

*+What beginrers already do (as a
basis for detemining what may
interfere with what has to be

learmed)

9




F.4.1

F.4.2

STEP F.4

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED

PRODUCED

FORMS COMPLETED

L

Assessed adequacy
of mechanlcs of

tcsting procedures

A revised set of
tests and/or
diasgnostic probing
procsdures

-Potential learning
problems

~What target audie
(beginners) already
know

Tried out tests
with sample of
terget audience

A revised set of
tests

J70/M



