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

role each volume is designed to play and the sequence recommended

for its ::se 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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F.1

STEP F.1

Plan the development of tests.

F.1.1

F.1.2

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.

F.1.3
Determine whether actual tests or storyboarda for tests will be

developed for each instructional unit.



STEP F.1
OVERVIEW

INPUT

Statement of objectives

simulation decisions

ACTION

Plan the number and
types of tests to be
developed

OUTPUT

DECISIONS
ebout tests to be
developed

F.1.1

F.1.

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

i

Stateuent of
subcriterion objectives
on FORM D.2(1),
grouped by
criterion objectives

iv

Criterion behavior in
each identified
instructional unit

F.1.

simulation decision
(Step E) for it

vii

.

111111.

...0111.

Determine the number
of lessons to consider
in making plans for
development of tests

ii

Determine the number

of subcriterion tests
needed per set of tests
devcted to an
instructional unit

Assess cost of prepar-
ing and trying out
test of criterion
behavior using required
media;

decide whether costs
viii

are acceptable

2

11111

DECISION:
- LESS than a lesson,
- A lesson, o-.

- MORE than a lesson

as a testing unit
ii.

DECISION:
As many subcriterion
tests per criterion
objective (the
instructional unit) as
there are subcriterion
objectives vi

DECISION
to develop:

- Actual tests
OR

- Storyboard for tests



F.1.1

F.1.2

F.1.3

STEP F.1

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Unit
of instructional
material to be
tested . . . . . 8

-MATRIX: Now
many tests
to develop per

lesson

SUMMARY OF
PROCEDURES . . . 9

-MATRIX: Three
types of
test 14

-MATRIX:
types of
prepare

Mow many
test to
. . . . 15

SUMMARY OF
PROCEDURES . . . 17

-MATRIX: When to
develop actual
tests vs.
storyboard . . . 22

'SUMMARY OF
PROCEDURES . . . 2;
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Plane to develop testing units for each criterion
behavior (resulting in lesson units having as
many tenting units as criterion behaviors covered in
them).

WHAT YOU WILL
WORK FROM

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

WHAT YOU WILL
DO

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

(2) Decide whether the testing unit will be less than
a lesson unit, a lesson unit, or two or more
lesson units.

FORMS YOU WILL
USE

None

4



DESCRIPTION OF Sub-STEP r F.1.1 41-1

INPUT

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

ACTION

Determine the number
of lessons to consider
in makin plans for
development of tests

ii

OUTPUT

DECISION:
-LESS than a lesson,
-A lesson, or
-MORE than a lesson

as a TESTING unit

iii

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Unit

of instructional
'-MATRIX: How
many tests

SUMMARY OF
PROCEDURES . . . 9

material to be to develop per
tested B lesson

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

FORM D.2(1)
carried forward from

E,1

E.2

5



Sub4TEP F.1.1

INPUT

Statements of
criterion objectives
on FORM D.2(1)
ER 11E21 by lessons

JOB DIAGRAM

DeternThe the number
of lessons to consider
in making plans for
development of tests

ii

OUTPUT

DECISION:
-LESS than a lesson,
-A lesson, or
-MORE than a lesson

as a TESTING unit

iii

A single lesson covers
more than one
criterion objective

La

A single lesson covers
only one
criterion objective

Lb

Several lessens cover
only one
criterion objective

i C

,10.

1111111.

Treat instruction (in
a lesson) covering each
criterion objective
as a unit for testing

ii.a

Treat the entire lesson
os the unit for testing

ii .b

Treat all the lessons
required to cover
a criterion objective
as the unit for testing

ii.c

TESTING PLANS

As many tests
per lesson

as there are
criterion objectives

I La

Only one test
per lesson

it i b

Only one test
for all the lessons
reguTd to cover
the criterion objective

6



JOB PROCEDURES

page

Size of instructional unit to use
as a basis for test development 8

Now many tests to develop per lesson 8

SUMMARY OF JOB PROCEDURES 9

7



F.1.1

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING APPROPRIATE INSTRUCTIONAL UNIT SIZE
AS A BASIS FOR TEST DEVELOPMENT

APPROPRIATENESS
OF UNIT

APPROPRIATE
Instructional !!flit

to be tested

INAPPROPRIATE
Instructional Uiit

to be tested

CRITERIA

All the instructional material
related to

each CRIDI'R1ON objective

can range from:

-less than a single lesson, to
-multiple lessons

Instructional material
related to

less than or part of
a criterion objective

F.1.1

DECISION
MATRIX

DETERMINING HOW MANY TESTS
TO DEVELOP PER LESSON

CONDITIONS

41...

A single lesson
covers more than

A single lesson
covers only one

It takes several lesso
to cover a single

one criterion objective criterion objective criterion objective

Treat instruction Treat instruction Treat instruction
covering each covering the one covering only a

ACT1OA criterion objective criterion objective complete crite,,ion

TO TAKE as the unit to be as the unit to be objective 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 tentR for all the

criterion objectives lesson lessons it takes to
cover the criterion
objective

8



ILLUSTRATION SUMMARIZING PROCEDURES FOR DETERMINING HOW MANY

F.1.1 INSTRUCTIONAL UNITS THERE ARE AND HOW MANY TESTS WILL BE NEEDED

#1

. Inspect the collection
of "objectives" forms
[FORM D.2(1)] grouped
by lessons

. Identify the number of
criterion objectives
covered by each lesson:

-None

-Only one
-More Lhan one

#2

. Make plans to develop
a set of tests for each
criterion objective
identified

. Make plans to have as
many sets of tests
devoted to a lesson
as there are criterion
objectives:

-None
-Only one
-More than one

FORM D.2(1)

Truro la. n, o1Xrl.,S------....
OW. 1111.0114.1Wi I 1 .1 ,1.11.......

...v....we. ........,

. ,....

.. .

..<Z7 .... nZ::.

t0
.
la

r---
014

S.
%It

.1-' ib

e

9



PREVIEW OF THE NEXT SubSTEP

YOUP PRODUCT

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

WHAT YOU WILL
WORK FROM

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

ttogether.

WHAT YOU WILL
DO

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

FORMS YOU WILL
USE

None

10



DESCRIPTIONSub-STEP I F.1.2

INPUT

Statement of

sub-criterion objec-
tives on FORM. D.2(1)
grouped by criterion
objectives

iv

ACTION

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

v

CRITERIA FOR
IDENTIFYING INPUTS

OUTPUT

DECISION:
As many sub-criterion
tests per criterion
objective (the instruc-
tici.al unit) as there
are sub-criterion
objectives vi

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Three
types of

-MATRIX: How
many types of

SUMMARY OF
PROCEDURES . . 17

test 14 test to
prepare . . . . 15

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Identification of
instructional unit F.1.1

FORM D.2(1)
carried forward from F.1.1

_..

11



SuL- STEP JOB DIAGRAM

INPUT

:;:atcment of
L:ub-criterion objec-

ves on FORM D.2(1
routed by criterion

objectives

iv

ACTION

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

OUTPUT

DECISION:
As many sub-criterion
tests 3:),:.r criterion

objective (the instruc
tional unit) z...s there

are sl,'-1-criterion

objectiv:-s

on FORM D.2(1)

Only acriterion
objective recorded

iv.a

Associated with a
criterion objective:

-Subcriterlon
objective(s) recorded

-No
preparatory

objective(s) recorded

i v . b

Associated with a

criterion objective:

-Sub criterlon

oblective(s) recorded

-Preparatory

objective(s) recorded

i v. c

...

..

...4101..

Plan on development
only of a criterion
test

v. a

In addition to above:

Plan on development of
a subcriterion test to
cover

subcriterion objectives

v.b

In addition to above:

Plan on development of
a preparatory test to
cover
preparatory objectives

V .0

12

DECISION

A criterion test
to be developed

vi . a,

A criterion test
to be developed

As many subcriterion
tests as there are

subcriterion
objectives

vi

- A criterion test

to be developed

-As many subcriterion
tests as there are
subcriterion
objectives

-As many preparatory
tests as there arc
preparatory objectives

vi r



JOB PROCEDURES

page

Tynes of tests to develop
for each ir-,Ir,!::ional unit 14

Now many "preparatory"
to develop per set of
for each instructional

tests

tests

unit

15

SUT1AT;Y or FkOCEOUt;FS 17

_

13



F.1.2
IDENTIFICATION

MATRIX

CRITERIA FOR IDENTIFYING THE TYPES OF TESTS
TO BE DEVELOPED FOR EACH INSTRUCTIONAL UNIT

TYPES
OF TESTS

CRITERION
TEST

SUBCRITERION
TEST

PREPARATORY
TEST

CRITERIA

A test relevant to the
criterion objective
covered in the
instructional unit

A test covering each
and every
subcriterion objective
associated with the
criterion objective:

A test covering aZZ
preparatory
objectives (testing
for component skills)

EXAMPLES

Criterion Behavior
is to compute the
size of the
buoyant force
exerted on a
submerged object
(by submerging
the object and
weighing the
overflow)

The nitetion test
woad kcquwte the
student -to exhibit the
ctitetion behaviot
(a4 stated to the tad

A subcriterion test

might catt 604 the
student to state the
tetationzhitThaueen
the weight 06 the
ove46tow and the
magnitude 06 the
buoyant 60&ee (i.e.,
iroduce a formula)

A tut 06 component
skitts migR eat Pm
the student (given an
alum teptesenting an
upwaltd Once and an
atkow kepnesenting a
downwaltd tionze) to

setect the one tepte-
senting the "buoyant"
lioue

14



F.1.2

DECISION
MATRIX

DETERMINING HOW MANY PREPARATORY TESTS TO PREPARE
PER SET OF TESTS DEVOTED TO EACH INSTRUCTIONAL UNIT

CONDITIONS

- NO subcriterion or
preparatory objectives
have been prepared
relating to a
criterion objective

-Subcriterion
objectives have been
prepared relating to
a criterion objective

AND
-NO

preparatory objectives
have been prepared
relating to a
criterion objective
(or to a subcr:terion
objective)

-Preparatory

objectives (covering
component skills)
have been prepared
relating to:

-.A criterion
objective, or to a

"Subcriterion
objectives relating
to the criterion
objective

ACTION
TO TAKE

- Plan to include in

the set of tests:

Only a criterion
test

IN ADDITION TO:
A CRITEUON TEST

- Plan to include in
the set of tests:

"Only a subcriterion
test

- Plan as many such
tests as there are
subcriterion objec

15

IN ADDITION TO:
A CRITERION TEST

AND
SUBCRITERION TESTS

-Plan to include in
the set of tests:

..Preparatory
tests

-Plan as many such
tests as there arc
preparatory
objectives



JF.1.2

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

IN EACH SET OF TESTS PER INSTRUCTIONAL UNIT

#1

a. Inspect the coilecticn
of "objectives" forms
[FORM D.2(1)) associated
with each criterion
objective

b. Identify the nta.liber of

sub-objectives
associated with each
criterion objective

...

#2

a. Make plans to develop
a test for each
sub-objective

Subcriterion objective
.Preparatory objective

FORM D.2(1)

101111,Nr.

VP

II,



PREVIEW OF THE NEXT SubSTEP

YOJR PRODUCT
A decision to develop tests using media required by
criterion behavior or to use storyboard tests because
they are cheaper.

WHAT YOU WILL
WORK FROM

(I) Classification of the criterion behavior to be
practiced in an Instructional unit.

(2) Decisions which specify that a simulation of the

criterion behavior will be practiced.

WHAT YOU WILL
DO

(1) Assess 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

Hone

18



DESCRTTION OF Sub-STEP I F.1.3

Criterion behavior
in each identified
instructional unit

simulation decisions
(Step E) for it

vii

ACTION

Assess cost of prepar-
inr and trying out test
of criterion behavior
using required media;

decide whether costs
are acceptable

viii

CRITERIA FOR
IDENTIFYING INPUTS

OUTPUT

DECISION
to develop:

Actual tests
OR

Storyboard for tests

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

'-MATRIX: When SUMMARY OF
to develop PROCEDURES . . . 23

actual tests vs.
storyboard . . . 22

RequimiNlaterials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

!dent:fication of
instructional unit F.1.1

FORM E.I(1)
Simulation decision E.2.3

Identification of
types of tests :o use
for unit

F.I.2

,

..------. ....-----4

1 _

...

19



Sub- STEP
JOB DIAGRAM

INPUT

Criterion behavior
in each identified
instructional unit

simulation decisions
(Step E) for it

vii

ACTION OUTPUT

Assess cost of prepar-
ing and tryiz out teat
of criterion behavior
usin4 requi.ed media;

decide whether costs
are acceptable

viii

Cost of using required
media to test criterion
behavior or simulation
of i t

is expected to be LOW

vi i .a

Cost of using required
media to test criterion
behavior or simulation
of it

is expected to be HIGH

vii.b,

01.

DECISION
to develop:

- Actual tests

OR
- Storyboard for tests

Plan to use required
media and to develop
actual tests

viii.a

Plan to use required
media and to develop
storyboard for tests

viii.h

.
DECISION

To develop and use
non-costly media in
actual test

-Paper-and-pencil
-Slides
Audio tape
-Inexpensive objects

ix.a

To develop and use
storyboard version
of test

during tryout of test

20



JOB PROCEDURES

page

Determining whether to develop actual
tests or storyboards for tests 22

---

SUMMARY OF PROCEDURES 23

21



F.1.3

DECISION
MATRIX

DETERMINING WHETHER TO DEVELOP EITHER
ACTUAL TESTS AND/OR STORYBOAROS FOR TESTS

......

CONDITIONS

-Preparing a test of criterion -Preparing a test of criterion
behavior

OR
-Preparing a test of simulated

behavior
OR

-Preparing a test of simulated
criterion behavior criterion behavior

results in LOW costs results in HIGH costs

due to combinations of: due to combinations of:

--Time --Time
--Money --Money
--Facilities Facilities
--Personnel --Personnel
--Materials Materials

ACTION Plan to develop Plan to develop
TO TAKE an ACTUAL TEST test in STORYBOARD FORM*

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

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

EXAMPLES

-Use of relatively inexpensive
media (paper and pencil, slides,
audio tape, inexpensive objects,
etc.)

e.g., the ctiteAion behaviolt a
"the ident4ication og tupe4
og teave4." Stides o4 the
leaves to be identiiied arm
ptepaned, since it is not

cutty to do 40, no £4
thcte taety to be a need
to 4evi4e the "shots" o4
the teave4

-Use of costly media (film, TV,
complex simulators, etc.)

e.g., cratct,:.on behavion got a
divetopen og instAactionat
ratetiat4 invotves "ptepata-
lion og tkaini.ng Wm's";
a teat o6 thi4 behaviot
using actual 4.itm could be
coat y; thmegolte, the gitm
teat i 444t4otipted (and
.tied out in .that Ow)
begone it £4 actuatty
ptoduced

22



F.1.3

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

TO OFVFLOP ACTUAL TFSTS OR STORYBOARD FOR TFSTS

#1

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

a. Inspect the collection
of "objectives" forms
[FORM D.2(1)]
associated with that
criterion objective

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

#2

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

b. Plan the use of actual
tests or storyboard
version during tryout
of test based on cost
considerations

13



F.1.1

F.1.2

F.1.3

STEP F.1

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

The number of
instructional units
for which tests
will be needed

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

Decided whether to
develop actual
tests or a
storyboard for

tests



F.2

STEP F.2

Develop tests for proficiency at criterion behavior which is taught in each

instructional unit.

F.2.1

F.2.2

F.2.3

F.2.4

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

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

criterion test.

Develop criterion test items or procedures.

Develop subcriterion test items or procedures.



STEP F.2
OVERVIEW

INPUT
411111,

All analysis results
for each criterion
behavior

statement of objectives

simulation decisions

testing decisions

ACTION OUTPUT

Develop tests of
proficiency for each
criterion behavior

Criterion tests

Subcriterion tests
assessing proficiency
in criterion behavior
and associated

'ubcriterion behaviors

F.2.1

F.2.2

F.2.3

F.2.4

Grouped statement of
objectives

associated learning
analysis

Statements of
objectives

task analysis forms for
each criterion behavior

iv

Statement of
criterion objective

sampling decision

simulation decision
vii

Statement of
subcriterion objective

sampling decision

simulation decision

....=01.

...111111.

Decide whether to
test for criterion or
steicriterion outputs

ii

(Determine how much
of criterion behavior
to sample on test

Prepare criterion
test item(s)

viii

Prepare subcriterion
test item(s)

28

..1

...01111.

DECISION
to test for

-Criterion output
(product)

-Subcriterion output
(process) iii

DECISION:

-Number of INPUT
classes to sample

-Number of test items
per class to develop

vi'

CRITERION TEST item(s)
containing:

- GIVEN

- STUDENT WILL

-RESULTING IN

Subcriterion test
items containing:

-GIVEN

-STUDENT WILL

-RESULTING IN xii



F.2.1

F.2.2

F.2.3

F.2.4

STEP F.2

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: What is
"product" and
"process" . . . .

- MATRIX: Three
types of
outputs to be
tested

- MATRIX: Functions
served by
tests

34

35

38

-MATRIX: When
to test for
criterion and
for preparatory
outputs . . . . 38

SUMMARY OF
PROCEDURES . . 39

-MATRIX: Two
required sampling
decisions . . . 44

-MATRIX: How many
INPUT classes to
sample . . . .

-MATRIX: How many
test items per
class to
develop . . . .

45

46

SUMMARY OF
PROCEDURES . . 47

-MATRIX: Types of
test items . . 51-5

-MATRIX: Making
scoring
"objective" . 59-61
-MATRIX: What to
include in items

and where to get
information . . 67

-MATRIX: Adequacy
of test
items 69

I FORM F.2(1) .

SUMMARY OF
PROCEDURES .

. 65

. 68

.

-MATRIX:

Differcnce between
criterion and
subcriterion test
item 74

FORM F.2(i)

SUMMARY OF
PROCEDURES . . 75
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
Plans to develop teets whick .4retts proficiency at
criterion behavior and, when necessary, proficiency at
intermediate goals.

WHAT YOU WILL
WORK FROM

(I) Trouped statements of objectives.

(2) Grouped analyses of criterion behavior.

WHAT YOU WILL
DO

(I) Identify anticipated length of instructional
units

(2) Based on anticipated lesson size, determine
whether to prepare tests on criterion behavior
and/or on criterion progress.

FORMS YOU WILL None

USE

30



IDESCRIPTION OF Sub-STEP I F.2.1

INPUT

Groupcd statemnt o
objectives

associated learnini;
analysis

AC-. ION

Decide whether to
test for criterion or
subcriterion outputs

ii

OUTPUT

DECISION
to test for

-Criterion output
(product)

,Subcriterion output
(process)

iii

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: What is
"product" a.ILI

-MATRIX: When
to test for

SUMMARY OF
PROCEDURES . . . 39

"process" . . . .

-MATRIX: Three
34 criterion and

for subcriterion
types of outputs 38
outputs to be

.

tested 35
-MATRIX: Functions
served by
tests 38

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Test planning
decisions F.I.3

Collection of forms
carried forward from F.I.3

31



Sub- STEP F.2.1 1

INPUT

Grouped statement of
objectives

assoc-iated learninz.

analysis

JOB DIAGRAM

ACTION

Decide whether to
test for criterion or

subcriterion outputs

ii

OUTPUT

DECISION
to test for

-Criterion output
(product)

-Suberiterion output
(process)

Statement of objectives
identifies a
CRITERION behavior

i.a

Statement of objectives
identifies
subcriterion behaviors

instructional unit
covering criterion
behavior is LONG

I .b

Statement of objectives 1

identifies
subcriterion behaviors

+

instructional unit
covering criterion
behavior is SHORT

i.c

111P.

41P.

Plan development of a
test of proficiency
at criterion behavior

ii.a

Plan development of a,
test of proficiency
at subcriterion behavio

i I .b

Plan development of a
test of proficiency
at subcriterion behavio

ii.c

....410.

CRITERION test of
proficieNcy (measures
criterion output)

I I .a

SUBCRITERION TEST

-As an interim test
of proficiency

AND
-As a diagnostic test
(measures subcriterion
outputs)

I I I .b

PREPARATORY test

-As a diagnostic test
(measures subcriterion
outputs)

Hi .c
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BACKGROUND INFORMATION

page

Distinction between
"product" and "prccess" 34

Three types of outputs 35
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F.2.1

IDENTIFICATION
MATRIX

CRITERIA FOR DISTINGUISHING BETWEEN "PRODUCT" AND "PROCESS"

TERM PRODUCT PROCESS

CRITERIA
A product is define as the final Process is defined by and mr-asured

by the OUTPUTS or products of
unmodified preparatory behaviors
which mho up the criterion
bohavir-.

OUTPUT of a criterion behavior

IMPLICATIONS

The testing of behavior is therefore always made in terms of outputs
or products; but outputs may be at differing stages of completion.
In effect, tostino for process means to test products which are
partial or preliminary

EXAMPLES

MATHEMATICS: adding tw-dipit umbets

e.g., a "sum" is the Kinal output
o6 adding nambelth and-air-6.e
used to test bon the
mite/lion behaviot

e.g.,

e.g., the answet in the digits
Conti) cotton would be the
output o6 the pupa/tato/Iv
behaviot and can be used
to test 4o/t the atoces4
of "adding"

ENGLISH: totiting

a compteted naafi 416 the
(L.nal output on ptoduct and
can be used to ad4c4.6 the
ctiturion bchaviot o6 wtiting
an e4sati

e.g.

an essall

, an outline could be used as
the output oK a p/tepaAatoky
behaviot and used to assehs
at test the plOCC44 oA
"Ittti.ti.nq an Cos ay-Tr-

34



F.2.1 CRITERIA FOR IDENTIFYING THREE TYPES OF OUTPUTS--FINAL OR PREPARATORY

IDENTIFICATION
MATRIX

TYPES OF
OUTPUTS I II III

Outputs aee: Outputs are: Outputs are:

-Tangible

-observable

-Non-tangible

-Observable

-Cognitive ,

-Unobservable
CRITERIA

-Permanent -Transient - Transient

-Objects, things -Motor behavior -Identificatim.1
-Written words or
symbols

-Thoughts
-ReadiT7

This type of output To be measured, this This type of output

IMPLICATIONS can be measured: type of output: has to be measured:

FOR TESTING -Directly

-At any time

-Has to be measured
at the time it occurs

-Has to be recorded for
subsequent measurement

-Indirectly

-By requiring the
student to do
something else

co., the product ..n
muttipfiration
pubtom6

e.g., a ehemica
distittate
(output of, an

expetiment)

e.g., an e4say

e.g., a painting

EXAMPLES

. y

e..

.speech (can be.
4,-,conded on tape

as a pamanet
nccond)

athtetic outcome4
(movement4 ah
out to on aehutt3
C f; movement4 04

outputfl

A dive
-Height oK a rote
vautt (can be
neconded on iitm)

uaing instnumtnto
in 4eienee4

-How held 04
moved

e.g.,

e..e. ,

neadinq (to be
tented, queition4
have to be asked
about what wan
aeadl

identigicationa
(to be tented,
the 4tudent has
to be nequined to
point to 4ome-
thing 04 to tabet
something)
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JOB PROCEDURES

Page

Functions served by testing 38

Determining types of tests to develop 38

SUMMARY OF PROCEDURES 39
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F.2.1
CRITERIA IDENTIFYINC THE FU:o.rIONS SERVED BY TESTING:
FOR CRITERION OUTPUTS AND FOR SUBCRITERION OUTPUTS

IDENTIFICATION
MATRIX

TYPE OF
TEST

Test of
CRITERION outputs

Test of
SUOCR1TERION outputs

-Test of student proficiency at -Teat of student proficiency at I

CRITERIA criterion behavior subercterion behaviors

Assess the adequacy 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 proficiency in a subcriterion

behavior:

Can be used to measure interim
progress;

AND/OR
Can be used diagnostically to
record weaknesses in parts of
instructional methods

F.2.1

DECISION
MATRIX

DETERMINING WHEN TO TEST FOR:
CRITERION AND SUBCRITERIOR OUTPUTS

CONDITIONS For ANY criterion output

-When Instructional materials for
a gives criterion behzviur are
spread over several lessons

AND OR
-When it is difficult to acquire
the criterion behavior

ACTION
TO TAKE

Plan to develop an instrument
to test for proficiency of
CRITERION behavior

Plan to develop an instrument
to test for:

--Interim progress; or for

--Diagmmtic evidence of learning
difficulties

38



F.2.1

ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN DECIDING
WHEN TO TEST FOR "PRODUCT" (CRITERION OUTPUT)

AND FOR "PROCESS" .PREPARATORY OUTPUT)

#2

a,

.

Inspect the decision about
size of instructional unit
made in Sub-STEP F.1.1

Inspect the collection of
analysis forms and state-
ments of objectives for
determin.ng anticipaLed
number of lessons likely
to be required to teach a
given criterion behavior.

a.

b.l.

b.2.

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

For LONG instructional
units, plan 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)

39



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 objectives

(2) Task analyses for each criterion behavior.

WHAT YOU WILL
DO

(1) Determine how much of the criterion behavior to
test for in a test.

FORMS YOU WILL
USE

None



DESCRIPTION OF Sub-STEP F.2.2

INPUT

Statements of objectYes

task analysis forms for
each criterion behavior

iv

ACTION

Determiuo how much
of criterion behavior
to sample on test

OUTPUT

DECISION:

-Number of INPUT
classes to sample

-Number of test items
per class to develop

vi

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Two
required sampling
decisions . . . 44

-MATRIX: How many
INPUT classes to
sample

-MATRIX: How many
test items per
class to
develop . . . .

45

46

SUMMARY OF
PROCEDURES . . . 47

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Decision to test for
product /process

I

F.2.I
Collected forms for
criterion behavior
carried forward from

F.2.1

I

41



Sub -STEP I F.2.2
1

INPUT

Statement of objectives

task analysis forms for
each criterion behavior

iv

JOB DIAGRAM

ACTION

Determine how much
of criterion behavior
to sample on test

OUTPUT

DECISION:

-Number of INPUT
classes to sample

-Number of test items
per class to develop

vi

STATEMENT OF OBJECTIVES
identifies

-Relatively more
complex performance:

--There are many
classes, and/or

--There are maw,'

members per class

AND:

-Performance involves
TRANSFER ;because of
above conditions) iv.a

Relatively less
complex performance:

-.There are few
classes, and/or

--There are few
members per class

AND

-Performance involves
RECALL (because of
above conditions) iv.b

Plan to sample
INPUT classes
less heavily

v.a

Plan to sample
INPUT classes
more heavily

v.b

PLANS

-All classes to be
sampled

BUT

-Fewer members of
classes of INPUTS
to be sampled

Fewer test items
per class to be
sampled

vi.a

-All classes to be
sampled

AND

-More members of
classes of INPUTS
to be sampled

More test items
per class to be
sampled

vi.b



JOB PROCEDURES

page

What and how much of
criterion behavior to sample

44

Determining the sampling of
classes of inputs

45

Determining how many test
items to be developed
per class of inputs to be
sampled

46

SUMMARY OF PROCEDURES 47

*This section provides rules of thumb only. They are based on
learning considerations primarily and "testing" considerations
secondarily. Consult other works on "test development" con-
cerning testing issues related to test length.
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F.2.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING TWO REQUIRED TYPES OF SAMPLING DECIS!ONS

TYPES OF
DECISIONS

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

HOW MANY
test items should there be

for each element decided on?

When they are identified in
statements of objectives, should

CRITERIA you sample:

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

- All members within each class,
or just come of them

When it is decided how many
classes and how many members
oithin a class are to he sampled,
should you:

-Develop one or more test items
per class

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

POUT

I

qou

[ he 1---

khe I

itl

ENGLISH Pkonoun/veAb agneement

ACTION

QM

are

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-lted?

*Er

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?
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F.2.2

ILLUSTRATION SUMMARIZING PROCEDURES FOR DETERMINING
THE SIZE OF THE SAMPLE OF CRITERION BEHAVInR
TO DE REPRESENTED IN THE CRITERION TEST

#1

FOR EACH CRITERION BEHAVIOR:

a. Inspect FORM D.2(l)
(statement of objectives)
for:

a.1 Transfer/recr11
requirements

a.2 Number of classes
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

#2

a. Decide on the number
of classes of INPUTS
to be represented

b. Decide on the numbt-
of test items per
class to be developed

FORM A.5(4) or A.5(1l) FORM D.2(1)

CI= 4_1"".4

H

___J 1---

_

OM
SOO
SOO

°IS
IMO

.

WOO
OEM
MOM

L
I

IWO
SOO
One
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
The criterion test containing one or more items with
epecif ,-cations for an item spelling out: (1) &Nu:it the
student will be given; (2) what he will he expected to
do; and (3) what he will be expected to produce.

WHAT YOU WILL
WORK FROM

(I) 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 WILL
DO

(1) Prepare criterion test item(s).

FORMS YOU WILL
USE

FORM F.2(1) for developing test items.
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DESCRIPTION OF Sub STEP J F.2.3

INPUT

Statxment of
criterion objective

sampling decision

simulation decision

vii

..

ACTION

Prepare criterion test
item(s)

viii

4110.

OUTPUT

CRIMRION TE T item(s)
containini7:

-GIVEN

-STUDENT WILL

-RESULTING IN
ix

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Types of
test items . . 51 -57,

-MATRIX: Making

scoring
"objective" . 59-61

-MATRIX: What to
include in items
and where to get
information . . . 67

MATRIX: Adequacy
of test
items 69

FORM F.2(I) .

SUMMARY OF
PROCEDURES .

. 65

. 68

Required Nlaterials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Sampling decision F.2.2 Collection of FORMS
carried forward from

F.2.2
FORM F.2(1)

.-.

Selection of
simulation plan
(where applicable)

E.2.3
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Sub- STEP r

1 JOB DIAGRAM

INPUT

Statement of
criterion objective

sanpling decision

simulation decision

vii

ACTION OUTPUT

Prepare criterion
test item(s)

viii

CRITFTION TEST item(s)
containing:

-GIVEN

-STUDENT WILL

-RESULTING IN

CRITERION
STATEMENT OF OBJECTIVES TEST ITEM ELEMENTS

GIVEN

vii.a

STUDENT WILL

vii.b

RESULTING IN

vii.c

Translate into
test item content

viii.a

Translate into
test item content

viii.b

Translate into
test item content

viii .c

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

I x.c
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TYPES OF TEST ITEMS*

page

Now a test ite* samples 52
criterion behavior

What a test item tests for 53

Test items requiring
recall vs. transfer _

54

Three elements to a test item 55

Three possible modes of response
in test items

56

Desirable properties of test items 57
.

'The phrase "test item" is meant to include anu measurement
situation (whether a paper-and-pencil test, an assignment
involving objects and/or other people, a procedure)
designed to assess ar'quisition or retention of criterion

behavior.
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F.2.3

IDENT!FICATION
MATRIX

CRITERIA FOR IDENTIFYING HOW A TEST ITEM
SAMPLES CRITERION BEHAVIOR

DIFFERENCE
BETWEEN
"TOTAL"

:RITERION BEHAVIOR
AND A

TEST ITEM

"TONAL" CRITERION BEHAVIOR
represented in a

task analysis diagram

A TEST ITEM
testing criterion behavior

I
-A task analysis diagram represents -A test item presents (usually)
all the claeles (both of INPUTS only one member of a class

CRITERIA and of ACTION:, which the (INPUTS or ACTIONS; at a time
performer may encounter on a test
or on the job

-As such it does not reflect the -As such it reflects the real
real wor .1 in which only one world in which criterion behavior
.nember of a class is usually requires dealing (usually) with
encountered one instance at a timer
INPUT ACTION OUTPUT

GIVEN: t2xI
Y --a- Zf

GENERAL CASE

STUDENT WILL: Produce either
u1 or u2x-2

t1
1

t.2 >>0
Li -2

t3

EXAMPLE

INPUT ACTION

GIVEN: "he"

STUDENT WILL: Use "is"

in-----°- ES
you are

I he}

she is

rt-1--
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F.2.3

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING WHAT A TEST ITEM TESTS FOR

1 2

WHAT IS
TESTED FOR

Capability
of exhibiting:

the shortest possible

Capability
of exhibiting:

a chain of
intermediate length,

Capability
of exhibiting:

a very ion(' chain,

chain,
i.e., a simple
association

i.e., a long series
of associationsi.e., a series of

associations

-The student is given
one criterion INPUT
in a test item

-The student is ^iven
one criterion INPUT
in a test item

-To be able to exhibit -To be able to exhibit
CRITERIA the chain, he must the chain, he must

Discriminate the
input from other
possible inputs

--Do everything in
Column I

Do everything in
When the input Column. 1 repeatedly

belongs to a class
of inputs, he must
generalize to the

The intermediate case as each action
ppoduces an output
which becomes the
input for another
action

--Do all the
repetitions in the
correct sequence

test input (if not
previously
encountered)

--Produce the action
associated with the
input (and not any
other)

or
--Produce an
alternative action
(generalize) if
another is allowabl,

GIVEN: The INPUT - GIVEN: The INPUT - GIVEN: The INPUT -
"the boy" a quadratic a specific

EXAMPLES STUDENT WILL: Produce
equation and novel to read

the ACTION
instructions and instruc-

(saying) -
to factor it tions to write

"walks" STUDENT WILL: Take
the series of
actions
involved in
factoring

an essay about
it

STUDENT WILL: Take the
series of
ACTIONS
required to do
this



F.2.3

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING TEST ITEMS OR TEST PROCEDURES
INVOLVING RECALL VS, TRANSFER

TYPE OF
REQUIREMENT

RECALL
of

INPUT and/or ACTION

TRANSFER
for

INPUT and/or ACTION

The "GIVEN" presents a student The "GIVEN" presents a student
with an INPUT already encountered with an INPUT not previously

CRITERIA
during instruction, i.e., an old encountern4 AG7Tig instruction,

i.e., a new inputinput

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 inatruc- not previously practiced during
Lion, i.e., an old action instruction, i.e., a new action

EXAMPLES

ENGLISH - Noun/v

e.g., When he gm to wotk, the
Mall

take a bun
"takes a bus

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

erb agreement

e.g., when 4eatching got food,
the tigers

hunt4 at night
hunt at night

Both the INPUT - tiger- and the
ACTION associated with -hunt4-
were NOT used during instruction;
therefore, both input TRANSFER and
action TRANSFER are required

c4



F.2.3

IDENTIFICATION
MATRIX

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

IN A STATEMENT OF OBJECTIVES):

TEST
ELEMENTS "GIVEN" "STUDENT WILL" "RESULTING IN"

CRITERIA

Information you plan
to give to students:

What students are
expected to do:

What students are
expected to turn out:

-Instructions about
what to do

-Question or problem

-.Criterion input(s)
to be presented
(new or old)

Aids t, be
presented (if any)

AND

-If recognition test
is to be used:

-.Answer options
(i.e., actions)

-Action(s) to be taken
(new or old)

Mode of action
(recognition,
editing, production)

I

-Outputs to be
produced

Answers

-.Products (tangible,
non-tangible)

-Type of scoring

-Standards for scoring
above

rtr



F.2.3

IDENTIFICATION

MATRIX

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

TYPES OF
TEST ITEMS

RECOGNITION EDITING PRODUCTION

The "GIVEN" contains: I The "GIVEN" contains: The "GIVEN" contains:

-A statement of a -A statement of a -A statement of a
question or problem question or problem question or problem
which includes: which includes: which includes:

CRITERIA Criterion INPUT(S) Criterion INPUT(S) Criterion INPUT(S)

AND AND

-Answer options (the
criterion action

-ACTION associated
with it:

associated with the
input plus false
choices)

-.Wrong action (to be
corrected)

Correct action (to
be left unchanged)

The "STUDENT WILL' The "STUDENT WILL" The "STUDENT WILL"
requires the requires the requires the
student to: student to: student to:

-Select from among -Edit or correct an -Prooksce the ACTION

the option incorrect action associated with the

Checking correct
option (i.e., ACTION
associated with the

-Leave a correct
action alone

INPUT

INPUT)

EXAMPLES
e.g., which o6 the

gottowing vetbe
do uou ithe when
the aubject o6 a
aentence ia "it"?

am i4 ate

e.g., connect this
aentence iA the
verb ih incovtect

"It ane blue."

e.g., make up a
aentence Laing
the wonda "it"
and the ptesent
tenae oK the
verb "to be"



F.2.3

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING DESIRABLE PROPERTIES OF TEST ITEMS

PROPERTIES CONTENT
of test items

FORM
of test items

-Should reflect the difficulties -Written test items should:
involved in learning and perform-
ing the criterion behavior; i.e.,
tept items z;,ould samnZe difficult

-- Be concise, not wordy

Be clear, unambiguous
or error-prone:

--Not be tricky
CRITERIA --Discriminations

-.Pro,ide adequate instructions
--Generalizations

--Associations

--Chains

-Recognition and editing items - Recognition items should:
should:

Have problem completely stated
--Concentrate on error-prone in the stem (not in the optionsA
behaviors

--Provide plausible options
Concentrate on behaviors
involving learning difficulties

--Preferably provide four options
(to minimize chance factors in
getting answer)



TYPES OF SCORING PROCEDURES

page

Conditions making for
objectivity in scoring

60

What to do to make
scoring more objective

61
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F.2.3

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYINC CONDITIONS THAT MAKE
SCORIPG OF TEST ITEMS SUBJECTIVE OR OBJECTIVE

SCORING
SUBJECTIVE

when
OBJECTIVE

when

CRITERIA

Evaluation of outputs
is more difficult because:

-Comparison with stan,lard output
poses discrimination problems:

-.No model output is available

--Properties of standard are not
identified

The student-produced output is
transient

-Evaluation task creates a more
co "plicated discrimination
problem because it requires:

--judgment about degree

--Estimating or rating

--Measurement of properties
unaided by measuring instruments

--Measurement of psychological
properties

Evaluation of outputs
is easier because:

-Comparison with stan(ard output
poses lesser discrimination
problems:

A model output is available

--P2wrerties of standard are
identified

--The student-produced output is
permanent

-Evaluation task creates a less
complicated discrimiation
problem because it requires:

Judgment about simple presence
or absence

Counting

--Measurement of properties
aided by measuring instruments

--Measurement of physical
Properties

MOW

EXAMPLES

e.g., an Mbar,

e.g., an intckptetation oi an
issue in histota

e.g., the quasi try oK movements
in Apoitt6

e.g., answet to a math ptobtem

e.g., apetting otc a wotd

e.g., punctuation oK a bentence

e.g., chemicat di4titiate which
ot4h6 a pkeci4e amount

bo



F.2.3

DECISION
MATRI X

DETERMINING HOW TO MAKE SCORING MORE OBJECTIVE

CONDITIONS

Discriminations involved in
evaluation are likely to be more
difficult because of subjectivity
concerning standards

Discriminations involved in
evaluation ate likely to be more
difficult Lecause of subjectivity
in the evaluation task

-Produce a standard for comparison -Strive to evaluate on the basis
whenever possible, and/or ofszImple presence or absence

ACTION
-Identify the properties of a

(when possible)

TO TAKE
standard output:

..A list of required properties

- Provide bench marks for degrees
when it is necessary to:

-Create a permanent, tangible
Rate

record of the student output,
.i possibl.e; e.g.,

A film of motor behal.:ior

Estimate

-Identini an okiective, behavioral
output that represents the

-.An audio tape of speech
psycpsychological property being

evaluated
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JOB PROCEDURES

page

Form to use in preparing
test items

65, 66

Information to review for
preparation of test items

67

Summary of procedures 68

1

Standards for test items 69



Form F 2111

LESSON OBJECTIVE FORM FOR TEST DEVELOPMENT

"GIVEN" INFORMATION YOU PLAN TO GIVE TO STUDENT

I ostruct tons

.Question or
Problem

I NPU TS

I now /old)

A I CIS

I irMen appircablol

ANSWE R
OPTIONS
(when owl/cable/

"STUDENT WILL" WHAT THE STUDENT IS EXPECTED TO DO

.. ACTIONS
(novrfoid)

mode

"RESULTING IN" WHAT THE STUDENT iS EXPECTED TO TURN OUT

OUTPUT

Ammer.

product

. Typo of Scald.

Standards
fa Sm. mg

61 a



form F rn

LESSON OBJECTIVE FORM FOR TEST DEVELOPMENT

"GIVEN" INFORMATION YOU PLAN TO GIVE TO STUDENT

Imstructom

0.0101,oricm
rotoom

..INPUTS
IndeicAdl

AIOS
11044m MO scat:vial

.

ANSWE R
OPTIONS

Otwhort 1101shcatAl

"STUDENT WI LL" WHAT THE STUDENT IS EXPECTED TO DO

ACTIONS
Inev.teldi

.. mode

"RESULTING IN" WHAT THE STUDENT IS EXPECTED TO TURN OUT

OUTPUT

anserers

..product

..TvemeScormg

Standards
for Saxons



F.2.3

DECISION
MATRIX

DETERMINING WHAT INFORMATION TO REVIEW
IN PREPARING CRITERION TEST ITEMS

INFORMATION
NEEDED

What to include in a
criterion test item:

GIVEN
"STUDENT WILL

"RESULTING IN

Mow much of criterion
behavior to sample and
with how many liems

Whether to test for
criterion Ipehavior or
for simulation a
criterion behavior

°

Rcview: Review: Review:

-Statement of - Statement of -Simulation decision
criterion objective criterion objective made on Sub-STEP E.2.3

ACTION
TO TAKE

on FORM D.2(1)

and, if necessary,

on FORM D.2(2)

and

(based on alternate
plans recorded on
FORM F.1(1)

-Associated task
analysis results on
collection of FORMS

- Decision made in
Sub-STEP F.2.2

A.5(4) or (11)

....

67
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F.2.3

STANDARDS
MATRIX

CRITERIA FOR ASSESSING THE ADEQUACY OF CRITERION TEST ITEMS

PROPERTIES
CONTENT

COMPLETENESS
REFLECTS

PRIOR DECISIONS
FORMAL

PROPERTIES

..........,

-Three elements -Statement of -Lon?c, itself to

preparc,1 criterion objectives ob.iective scoring

CRITERIA RIVEN -Simulation decision -Brief, concise

..STUE:NT WILL -Sampling decision -Clear, unambiguous

--RESULTIN3 IN

-Content Irr three
elements cow7pirte
[See FORV F.2(1)] 1
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
A test containing items testing for subcriterion
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 WILL
USE

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

70



DESCRIPTION OF Sub-STEP I F.2.4

StuteLlent of
subcriterion
objective

sampling decision

simulation decision
x

CRITERIA FOR
IDENTIFYING INPUTS

ACTION

Prepare subcriterion
test item(s)

xi

OUTPUT

SUBCRITERION
test items) containing:

- GIVEN

- STUDiTT WILL

- RESULTING IN

xii

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX:

Difference between
criterion and
subcriterion test
i tem 74

FORM F.2(1)

SUMMARY OF
PROCEDURES . . 75

Required Nlaterials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Sampling decision F.2.2 Collection of FORMS
carried forward from

F.2.2 FORM F.2(1)

Selection of
simulation plan
(where annlicable)

E.7.3

71



Sub- STEP F.2.4

INPUT

JOB DIAGRAM

Statement of
subcriterion
objective

sampling decision

simulation decision
x

ACTION OUTPUT

Prepare subcriterion
test item(s)

xi

SUBCRITERIOH
test item(s) containing:

- GIVEN

- STUDENT WILL

-RESULTING IN
xii

SUBCRITERION
STATEMENT OF OBJECTIVES TEST ITEM ELEMENTS

GIVEN

x.a

STUDENT WILL

x.b

RESULTING IN

X. C

Translate into
test item content

xi . a

Translate into
test item content

xi .b

Translate into
test item content

xi .c

101.

INFORMATION TO BE
GIVEN THE STUDENT

WHAT THE STUDENT IS
EXPECTED TO DO

xii.b

-WHAT THE STUDENT IS
EXPECTED TO TURN OUT

-STANDARDS

72



JOB PROCEDURES

page

Difference between criterion
and subcriterion test items 74

SUMMARY OF PROCEDURES 75

. ,
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F.2.4

IDENTIFICATICN
MATRIX

CRITERIA FOR DISTINGUISHING BETWEEN
CRITERION TEST ITEMS AND (UNMODIFIED) PREPARATORY TEST ITEMS

TYPE OF
TEST ITEM

CRITERION
test item

SUBCRITERION
test item

CRITERIA

The test item tests for the
entire chain involved in
criterion beh,ivior*

The test itcn tests for only part
of the chain; but it is an intact
part, i.e., the criterion behavior
is not modified (except for scope)
in any way

*NOTE: Each item tests for only one of the many possible variations a criterion
chain can have; but it still tests an entire chain.

IMPLICATIONS
Considerations in developing test items for subcriterion
behaviors, except for scope, are identical with those involved in
preparing criterion test items (See Sub-STEP 1.2.3)
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F.2.4

ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED iN PREPARING
SUBCRITERION TEST ITEMREGARDING UNMODIFIED PARTS

OF CRITERION BEHAVIOR)

#1

REVIEW

a. Statement of subcriterion
objectives on FORM D.2(1)
for three elements of a
test item

b. Decision about sampling
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)

#2

DEVELOP SUBCRITERION TEST ITEMS

a. Spell out the "GIVEN"

b. Describe the "STUDENT WILL"

c. Provide the "RESULTING IN"
including standards

FORM D.2(1) FORM E.1(1) FORM F.2(1)

--
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F.2.1

F.2.2

F.2.3

F.2.4

STEP I F . 2

IDENTIFIED

COMPLETION ('IIECKLIST

PERFORMED PRODUCED FORMS COMPLETED

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

Decision made about
how much of
criterion behaviorc

to sample and how
many items to
prepare

Criterion test items FORM F.2(1)

Subcriterion
i tems

test FORM F.2(1)

742/77



F.3

STEP F.3

Develop diagnostic tests to identify reason for failure 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 diagnosing type of learning failure that

has occurred.

Develop diagnostic interview procedures to provide supplementary

diagnostic information about results on criterion test items and

on subcriterion test items

Develop diagnostic test items designed to identify specific types

of learning failures.

7.1179



STEP [_F.3
OVERVIEW

INPUT

Statement of objectives
and associated analysis

criterion and

subcriterion test items
for each criterion
behavior

41110.

ACTION

Plan the way to
diagnose learning
failures regarding
the criterion behavior

OUTPUT

Plan involves:

-Use of criterion tests

-Use of subcriterion
tests

- Development of
diagnostic items

F.3.1

F.3.2

F.3.3

Subcriterion
objectives associated
with a criterion
behavior

developed
tests and
tests

criterion
preparatory

i

Statement of objectives

task analysis results

learning analysis
results

criterion test items iv

Statement of objectives

task analysis results

learning analysis
results

criterion test itemsvi

am
Review to determine
adequacy of criterion
and subcriterion tests
to serve a diagnostic
purpose

Develop diagnostic
probes when necessary

Develop diagnostic
test items appropriate
to anticipated types
of learning failures

viii

80

DECISION

- Criterion tests and
subcriterion tests
can diagnose problems

AND/OR
- Diagnostic tests are
needed

PROBES

To diagnose type of
learning failure and
sources of the failure

DIAGNOSTIC TEST ITEM
to diagnose type of
learninc failure



F.3.1

F.3.2

F.3.3

STEP F.3

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDA9D FOR OUTPUTS FORMS TO USE

-MATRIX:
Non-diagnostic
nature of
single item
results . . . 86-88

.-^A, X using

multiple test
items to diagnose
learning
fi lures . . . 91'103
-MATRIX.
Informatio.1

tO !evil.* in
plnoling
diagnosis . .

106

SUMM,RY OF
PROCEDURES . . .107

-MATRIX: Using
probes regarding

-MATRIX: Types of
probes to

-MATRIX: Adequacy
of probes which

SUMMARY OF
PROCEDURES . . 128

criterion tests use . . . 116-121 have been
vs. diagnostic -MATRIX: Developing developed . . . 179

tests 111 probes . . 123-123

...

-MATRIX: Types

of diagnostic
test
items . . . 133-137

-KAI/US
ities in

orde
Friorr

of
administering
test items . .

M-OW.
InfOrMition
to review as
basis for

developing
diagnostic
test items .

140

141

-MATRIX: Adequacy
of diagnostic
test items . . 14;

F.2(1)

SUMMARY OF
PROCEDURES . , 142

81



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT Deter .Lnirk-z whether tests are capable of diagni.3ing
the types of learning failures which have occurred,

WHAT YOU WILL
WORK FROM

(1) Subcriterion and criterion objecties.

(2) Subcriterion and criterion tests.

WHAT "CU WILL
DO

(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 WILL
USE

Nore
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DESCRIPTIONOFSubSTEP
1

F.3.1

INPUT

Subcritcrion
objectives associated
with a criterion
behavior

developed criterion
tests and subcriterion
tests

CRITERIA FOR
IDENTIFYING INPUTS

ACTION

Review to determine
adequacy of criterion
and subcriterion tests
to serve a diagnostic
purpose

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS

OUTPUT

DECISION

-Criterion tests an
subcriterion tests
can dianose problems

AND/OR
-Diagnostic tests are
needed

FORMS TO USE

-MATRIX:
Non-diagnostic
nature of
single item
results . . . 86-88

-MATRIX: Using
multiple test
items to diagnose
learning
failures . . 91-103

-MATRIX:
Information to
review in
planning
diagnosis . . . 106

SUMMARY OF
PROCEDURES . . . 107

Required Matevials

COMPLETED MAlcruALs
STEP

COMPLETED FORMS
STEP

RI ANK FORMS

Analysis materials
and statement of
objectives (carried
forward)

F.2

Criterion and

subcriterion tests F.2.4

83



Sub- STEP FI1 1
INPUT

Subcriterion
objectives associated
with a criterion
behavior

developed criterion
tests and subcriterion
tests

JOB DIAGRAM

ACTION

Review to determine
adequacy of criterion
and subcriterion tests

to serve a d7',.-_,,c:nostic

purp-)se

ii

OUTPUT

DECISION

-Criterion tests and
subcriterion tests
can diagnose problems

nD/OR
-Diagnostic tests are
needed

iii

Objectives identify
potential learning
problems

criterion and

subcriterion tests
likely to be ADEQUATE
to diagnose them

i.a

bjectives identify
potential learning
problems

+
criterion and
subcriterion tests
likely to be INADEQUATE
to diagnose them

I _b

Do nothing

I I .a

Prepare special
diagnostic items

II .b

...110.

Criterion and
subcriterion tests
to be used for
DIAGNOSTIC purposes

DIAGNOSTIC test items
to supplement the
criterion and
subcriterion items

I ii.b



INABILITY OF USING RESULTS

ON SINGLE CRITERION OR SUBCRITERION TEST ITEMS

TO DIAGNOSE LEARNING FAILURES

_,
page

Type of diagnostic information
you wish to obtain

86

Now the same wrong answer
89way he due to a variety of

learning failures

85



F.3.1

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING TYPES OF DIAGNOSTIC INFORMATION YOU WISH
TO OBTAIN: WHAT IS THE SOURCE OF FAILURE

SOURCES
OF FAILURE

Re: INPUTS

-Discriminations

-Generalizations

Re: ACT'ONS

- Generalizations

-Associations

- Chains

CRITERIA

EXAMPLES1

Has the student

- Treated different classes of
inputs in the same way when he
should have:

--Discriminated among the classes
AND

- -Taken different actions in
response to them

-Treated members belonging to the
carte class of inputs in different
ways when he should have

- -Generalized across the members
AND

--Taken the same action in
response to them

Has the student

- Failed at action generalization:

Failed to exhibit an
alternative way to take an
action

--Taken an incorrect alternative
action

- Confused which action goes with
which class of inputs when he
should have:

Properly associated the right
input with right action

- Failed to complete a chain or
failed to perform its parts
in the correct seauence

See opposite page



F.3.1

EXAMPLES

EXAMPLES OF LEARNING FAILURES

Re: INPUTS Re: ACTIONS

ENGLISH

noanNuth
agteement

A DISCRIMINATION failure

e.g., student w'zite4 "The women
zick"

-Failure to discriminate between

"woman" and "wivien"

belonging to the two different
classes of inputs:

4ingutat and ptutat

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

A GENERALIZATION failure

e.g., 4tudent wtiteb "The women
6ick."

- Fails to generalize across

keguta.l. and iAltegutan pfuAat5,

ait o4 which belong to the
4a17,2 cta66

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

An ASSOCIATION failure

e.g., Istudent wtitez "The women
£s 4ich"

-Failure to associate

ptultat acun6 and the pt ictat
KO Air the veith

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

NOTE:

The same error, i.e., wAiti.lig "4:4," can be indicative of three
different types of learning failure. By itself, the result is not
diagnostic. It is indeterminate which type of error has been made.
See discussion on next page.
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F.3.1

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING THE NON-DIAGNOSTIC NATURE
OF RESULTS ON SINGLE CRITERION TEST ITEMS

TYPES OF
FAILURE

CRITERIA

DISCRIMINATION 1 GENERALIZATION
among inputs across inputs

lbASSOCIATION

etween input and actioi

On a criterion test itorr all the student is require,: to do is to
produce a criterion ACTIO!;. Any of the three types of failure will
show up as a wren: (or omitted) action. The same wrong action can be
(due to any of the throe failures. Therefore, its source
indeterminate.

EXAMPLE*

A student is given the following test item:

A st/Less has been Aemoved 6AJm this piece o papa& (Lt is now
eAumbted). Is this a pe44ecteg eLastic 04 a nor petliectZy eteustie
object?

The student gives the wrong answer; takes the wrong ACTION:

Sags £-t is "pettiectey elastic."

The failure may be due to an inability:

To discriminate between examples of

peqectey elastic and non-pckiecteg elastic objects

OR

To generalize across varying (dissimilar) examples of

non-peqectey etastic objects

OR

To associate the label

"non-pettiecteg acatie with an example

*See previous page for another example.
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HOW TO USE MULTIPLE
CRITERION OR PREPARATORY TEST ITEMS

FOR DIAGNOSTIC PURPOSES

Problems re:

INPUTS INPUTS /ND ACTIONS

Discriminations Associations
Generalizations

page

How multiple test items sample more
91

varieties of the criterion behavior

Properties of test items and results
which can be used diagnostically

92

Interpreting consistency vs. inconsistency
in error patterns

94, 95

Interpreting some general patterns of
results*

96

The number of combinations and permutations (of: right
and wrong answers, types of wrong answers, and kinds of
items) is too large to be able to identify them all and
to interpret them unequivocally. This section and related

sections in Part J on "the evaluation of instructional
materials," therefore, only identify patterns of results
which lend themselves to interpretations which can he made
with reasonable certainty.

89



F.3. I

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING WHAT TYPE OF "MULTIPLES"
ADDITIONAL TEST ITEMS SAMPLE

NUMBER OF
TEST ITEMS

A SINGLE
test item

MULTIPLE
test items

CHITEXIA

-When there are nultiple classes
of INPUTS or of ACTIONS, and/or

-1Then there are multiple members
within each class,

A single test item usually A multiple test item usually
samples: samples:

Only one class, or More than one class, or

Only one mer,1er within a clans More than one member of a class

GENERAL EXAMPLE

INPUT ACTION OUTPUT

I 1

II

Ii

1i I

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

1

A single test item would normally
present only one of the five
diagrammed INPUTS

EXAMPLE

1YOU

IHE

SHE

IIT

A single test item might present
the student with the pronoun "st-e"
(and require a sentence with "is"
in it)

90/9)

ARE

IS

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



F.3.1

IDENTIFICATION
MATRIX

[---

CRITERIA FOR IDENTIFYING PROPERTIES UF CRITERION
(OR SUBCRITERION) TESTS WHICH HAVE DIAGNOSTIC CAPABILITIES

TYPES OF
PROPERTIES

Independent variables Dependent variables
manipulated by you measured by you

CRITERIA

-nines of items presented to -Nature of errors made by
students

Recall

--TJ.ansfer

-Number of items presented to

students

Takin:, the same action for
inputs requiring different
actions

--Taking different actions for
students

--Number of classes (inputs/
actions) each represented by a
test item

Number of members per class
each represented by a test item

--Number of test items per class
(input/action)

Number of test items per each

inputs requiring the same
action

Mismatching input and action

--Actions are omitted altogether

- Consistence of errors made

-4Jhe same/different type of
error made on recall and on
transfer items which are
parallel to one ancther, e.g.,
represent the same INPUT class

member of a class

-Reversal in the direction of
performance required by test items

Criterion INPUT is the "given"
in the test item; criterion
ACTION is what the "student
will" do

--The some criterion ACTION
becomes the "given" in a
reversal item, and the criterion
INPUT is what the "student will'
produce

--The same/different tipe of
error made on more than one
item per class or per member
of a class

--The same/different error made
in a reversal item (if used)

IEXAMPLES SEE OPPOSITE PAGE
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ILLUSTRATING PROPERTIES OF TEST ITEM (RESULTS)
WHICH CAN BE USED DIAGNOSTICALLY

EXAMPLES

INPUT ACTION

recall

la.i

recall
lb.i

transfer

recall

la.ii

recall
lb. ii

transfer
lc.ii

retail

la.i i

recall

tb.iii

transfer

2.i

2. ii

iii

-Nature of errors made by students

e.g., GIVEN: As ineutA on separate
tesTitems: la.i,

and

STUVEkcT: Takes the same
actions (2.i1T7Oft.

three inputs
instead oi taking
thue di A4
actions

e.g., GIVEN: As inputs on se e

test items: a.k,
and la.iii

STUDENT: Tahe4 di. Aelent
actions (1.i, 2.ii,
and 2. iii) 404 each
oA them instead oA
takina the same
action (2.iT-TA them
aL

co., GIVEN: As

4,

iinetts, on eepa.tate

tea CM4: la.i,

la.ii, and la.iii

STUDENT: Takes three
di4Ketent actions
(2.i, 2.ii, and 2.iii)
but matches them up
with the WhOng. inputs
(1a.i with 1.iii),
(la.ii with 2.i), and
(1a.iii with 2.ii1

e.g., GIVEN: As inputs on separate
test items - -a tecatt

item (la.i) and a
ttansAek item f(a.iii)

STUDENT: A 6tudent makes an
CILAWE on one (.the
wrong action--2.ii)
but not the otheA.

e.g., GIVEN: As inputs on agpalyqe
items o

the same members of
a cease, (lb.ii)

STUDENT: Takes the same
totonq action (2.ii)
Aok both oA them



F.1.3

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING CONSISTENCY AND INCONSISTENCY
IN ERROR PATTERNS ON MULTIPLE TEST ITEMS

ERROR PATTERN CONSISTENT
errors

INCONSISTENT
errors

On multiple test items: On multiple test items:

-The same wrong action is taken -A Afferent action is taken to
to successive (multiple) examples successive (multiple) examples

CRITERIA of INPUTS from the same class of INPUTS from the same class:

"Right and wrong actions
may be found

..r)ifferent wronp actions
may be found

EXAMPLES

INPUT

'IOU

he,

she,
it

ACTION

ate

cs

e.g., when _given the pronoun
"uou" on AUCCCAdiVe teat
itema,

the student con4iAtenttu
U4eA the Veld) PAM NA"

e. a., when (*VI the pronoun
"tiou" on successive teat
itema,

the atudent is ineonei4tent;
Aome,timeA he uses "ate," and
Aomaires he Witit "ib"



F.3.1

DECISION
MATRIX

DETERMINING MOW TO INTERPRET CONSISTENCY /INCONSISTENCY
ON MULTIPLE TEST ITEMS

ERROR PATTERN

ACTION
TO TAKE

CONSISTENT
errors

INCONSISTENT
errors

INTERPRET
consistency in terra:. pattern

-Additional confirmation of
diagnosis

- Evidence oi a satamatic error;
i.e., a definite tncorrect pattern
has been learnel

I71wPPRFT
tnconsistelv,:i in error pattern as:

- Evidence of a variable error;
i.e., no definite pattern has
been Learned

EXAMPLES

RE11EW EXAMPLE ON PREVIOUS PAGE

-In view o6 the 6act that the
4tudent con4i4tenttu 4au4 "i4"
when given "oeu" a4 a eubjeet,

it i4 conctuded that he ha4
4u4tematicattm a44ociated that
FOAM OA the vent) with the ptonoun
"wou"

-In view oA the 4act that the
4tudent 4ometene4 4au4 444' and
4ometAme4 4ao4 "ate,"

it i4 concluded that 1t14 eAhOt
18 vatiabte and not auetemItie.
He has not aeacyciated a OaAticutaA
AOAM OAThe verb with the ptonoun

'C
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INTERPRETING ERROR PATTERNS
INVOLVING ACTIONS ON CRITERION TESTS

Problems regarding: ACTIONS

"General:zations
"Chaining

page

Properties of test results
which car be used diagnostically

100

Interpreting some general
patterns of results

102

r
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F.3.1

IDENTIFICATION
MATRIX

IDENTIFYI;41; PROPERTIES OF ERROR PATTERNS PAIOLVINC "ACTIONS"

TYPE Of

PROPERTIES
AETERNATIVL*

actions
SEQUENCE*
of actions

CRITERIA

-,7at:av of crrors made Lif c t 2.0 ntz;

--fitted tan? au altern,lf:ive
action lore
learned)

- -Taking an incorrect alternative
action

-Conn isenr,,, of errors mc.de

- -Pepetition of error on
retestin

-.Vattn, o" errors riale ctu2entc

O7itte! ea.-72i t;:e entire
scricc

"C.hittcd part of
the series

przrts of ty, series
out of c.:quence

-Consicteneu crror2 made

-.Repetition of error on
retestin:7

*These arc not mutual/y categories; alternctive actions may
involve sequencer, an.i there nay be alternative sequencec.

IEXWLES SEE OPPOSITE PACE

100



F. 3.

EXAMPLES

EXAMPLES CONCERNING ERROR PATTERNS INVOLVING "ACTIONS"

TYPE OF
PROPERTIES

ALTEWATIVE*
actions

SEQUENCE*
of actions

Alm........m.

PROBLEMS REGARDING PROBLEMS REGARDING
i.CTION GLHERALIZATION CHAINING

e.g., a student can give a C.4., in thAeading a 6itm
vetbat delinitioft 06 pvcojecto4, a student may
Betnoutti'A ptincipte; omit a Loop attogo.thet;

but he cannot give an (A he Maly make the toot
EXAMPLES exampie 06 it (on vice ve'4c out 06 sequence land 60ut up

the thteading)

e.g., a student Can tepeat e.g., in &Woking the exptession
vetbatim a teatned (5-3) z, the student may
deliniti'on 06 the concept 6itstAquate each umbet in
"anthkopomonphism"; the pates theses tathe4 then

but he cannot pataphtase
the deiinition o't cannot

iiAbt Aubttacting and then
Actuating; the Aequence i4

identiO (e.g., in a tilt)
the asentiat oopeAties
otc the concept

incomect

e.g., a student can compute a e.g., in Iteciting a poem of in
"mean" 6ot a distAibution acting in a ptay, -the
06 4cAlte.6 uAing A iotmuta student may ptoduce passaged
604 machine computation;

but he cannot compute a

out 06 sequence

"mean" by hand
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F.3.1

DECISION

MATRIX

DETERMINING HOW TO INTERPRET
GENERAL ERROR PATTERNS CONCERNING "ACTIONS"

ERROR PATTERNS

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

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

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

an alternative action is omitted

same class of inputs,

"All or part of a series of
or an incorrect alternative
is taken

associations is omitted

The sequence of associations
is incorrect

INTERPPET INTERPRET
as follows as follows

-Since it has been established -Since it has been established
ACTION that INPUTS and ACTIONS have that INPUTS and ACTIONS have
TO TAKE been correctly associated,

- Consider this a problem of

been correctly associated in
all the separate associations,

- Consider this a problem in
generalirmtion across ACTIONS chaining a series of associ,-tions
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0

NOTE

More detail on interpretation of

error patterns, both on practice

items during instruction and on

criterion/Subcriterion tests,

are provided in Section J:

EVALUATE INSTRUCTIONAL MATERIALS.

103



40B PROCEDURES

page

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

106

SUMMARY OF PROCEDURES 107
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F.3.1

DECISION
MATRIX

T
DETERMINING WHAT INFORMATION TO REVIEW

IN PLANNING THE USE OF CRITERION OR PREPARATORY TESTS
FOR DIAGNOSII; PURPOSES

INFORMATION
NEEDED

For each CRITERION BEHAVIOR

are there likely to be
learning failures

Are there likely to be

-Enough criterion and subcriterion
test items

-Varied enough criterion and
subcriterion test items

to diagnose precise type

involved in learning some part
or all of the criterion behavior?

of learning failure?

-Re-)iew the set of "statement of -Review the entire set of
objectives" associated with each criterion and subcriterion test
c'terion behavior for: items for coverage of:

ACTION ..treparatory objectives -.All the INPUT classes and
TJ TAKE i,ientihing component skills ACTION classes likely to be

w:zich are likely to pose involved in learning failures
lamming difficulties

Recall/transfer items relating
to the INPUT/ACTION classes

Multiple examples within each
class

Multiple instances of the same
example (a retest item)
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F.3.1

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

FOR DIAGtJOSTIC PURPOSES

/1

For EACH CRITERION BEHAVIOR
REVIEW:

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

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

/2

DECIDE

a.1 To prepare diagnostic
items--when coverage
by criterion or
subcriterion items is
insufficient kr
diagnostic purposes

a.2 Not to prepare
diagnostic items--when
coverage by criterion
or subcriterion items
is sufficient for
diagnostic purposes
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

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

WHAT YOU WILL
WORK FROM

(1) Statements of objectives

(2) Task and learning analyses indicating what the
likelihood Is of learning failures occurring

(3) Criterion test items

WHAT YOU WILL
DO .

(1) Review aUove information and determine whether
tests are likely to be sufficiently diagnostic of
learning failures and the causes for them.

(2) Develop diagnostic probes when necessary.

FORMS YOU WILL
USE

None
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DESCRIPTION OF Sub STEP 1 F.3.2

INPUT

Statement of objectives

task analysis results

learning analysis
results

criterion test items
iv

ACTION
Develop diagnostic
probes when necessary

OUTPUT

PROBES
To diagnose type of
learning failure and
sources of the failure

vi

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid t 'intents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Using
probes regarding

-MATRIX:
probes to

Types of -MATRIX: Adequacy
of probes which

SUMMARY OF
PROCEDURES . 128

criterion tests use . . . 116-:21 have been
vs. diagnostic -MATRIX: Developing developed . . 129
tests 111 probes . . 123-128

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Determination of
iikely need of
Ij information.

I

F.3.1
Forms associated with
criterion behavior
carried forward fin:N4

F.3.1

I

1.
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Sub-STEP F.3.2

INPUT

Statement of objectives

task analysis results

learning analysis
results

criterion test items
iv

JOB DIAGRAM

ACTION

Develop diagnostic
probes when necessary

OUTPUT

PROBES
To diagnose type of
learning failure and
sources of the failure

Anticipated
DISCRIMINATION

problems

iv.a

Anticipated
GENERALIZATION

problems

iv.b

Anticipated
ASSOCIATION

problems

iv.c

11

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

v.a

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

v.b

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

v.c

QUESTIONS

-Re: INPUTS and their
properties

- Re: INPUT examples
requiring Indication of
"same" or "different"

- Re: Examples varied
systematically for
similarity

vi.a

QUESTIONS

-Re: INPUTS and their
properties

- Re: INPUT examples
requiring indication 0
"same" or "different"

- Re: Examples varied
systematically for
similarity

vi.b

QUESTIONS

-Re: INPUTS and ACTION

-Reverse direction of
performance

- Correctness of pairing

vi .c
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TWO APPROACHES TO OBTAINING
SPECIFIC DIAGNOSTIC INFORMATION

page

Two ways to obtain
specific diagnostic information 112

When to use each of the two
diagnostic approaches 113
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F.3.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING TWO WAYS TO OBTAIN
SPECIFIC DIAGNOSTIC INFORMATION

TWO METHODS

CRITERIA

Preparing and using
DIAGNOSTIC TEST ITEMS

-Test items which are designed
specifically to identify
failures:

Preparing and using
PROBING QUESTIONS
with students

concerning their performance
on criterion and preparatory

test items

-Questions used in interviews
with students following their
performance (and c -mission of
errors on) criterion and
preparatory tests

-Questions which are designed
specifically to identify
failures:

Regarding: INPUTS

Discriminations

Generalizations

Regarding: INPUTS and ACTIONS

Associations

Regu:Ading: ACTIONS

Generalizations
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DETERMINING WHEN TO USi EACH OF THE TWO WAYS
F.3.2 TO OBTAIN SPECIFIC DIAGNOSTIC INFORMATION*

DECISION
MATRIX

CONDITIONS

-A full range of multiple c-iterion
(or preparatory) test items have
not been developed, thus not

- Specific preparatory objectives

have been stated
which identify specific component
skills whose required acquisition
is likely to pose learning
difficulties

. ,swommwaw,

allowing patterns of results to
be analyzed

-Multiple test item patterns are
difficult to interpret

ACTION

TO TAKE

Kan to intervirJ students and
probe for sources of learning
failure

Plan to develop spec; 21 diagnostic
tests

METHODS See page 115 See page 131

*Both methods are likely to be used during development of instructional
materials. In the routine administration of a fully developed and
validated instructional program, only diagnostic tests are likely to br
used. At that time their use is concerned with the specific probler%,
of individual students rather than with problems about the adeep:.y of
the instructional materials.
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FOLLOWING ADMINISTRATION OF CRITERION TESTS:
PROBING FOR SOURCES OF LEARNING FAILURES*

page

Priorities in order of question
types used

116

Two types of errors: (1) omissions

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

117

Interpreting replies to probes
indicating: (1) something not
learned, OR (2) something incorrectly
learned

118

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

120

Other probing procedures to use to
Identify specific types of learning
failures

121

J

*Similar probing can be performed with practice items
during informal tryouts of instructional mateR7IWT
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
considerations in interpreting errors on single test
items, responses to test probes, and patterns of
errors on multiple test items.
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F.3.2

DECISION
MATRIX

DETERMINING PRIORITIES IN THE ORDER IN WHICH
DIFFERENT TYPES OF PROBING QUESTIONS SHOULD BE ASKED

PRIORITIES

FIRST

if first answers If second answers still
provide indeterminate provide indeterminate

results

THIRD

results

SECOND

-Ask open-ended
questions which do not

-Ask directed questions
which identify what

-Ask directed questions

ACTION identify or suggest the student should
TO TAKE answers he might give consider when trying

to assess what went
wrong

-Do not cal/ attention -Call attention -Call attention to
either to the INPUTS
or to the ACTIONS for
him to focus on

generally either to
the INPUTS or to the
ACTIONS for him to
focus on, BUT

INPUTS or to ACTIONS

-D0 not call attention -Do 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

EXAMPLES

"Why did you
?II

-"What is there about
this that made

-"Which of these
of the

take this ACTION INPUT

you 711
properties

made you
take this ACTION INPUTS

711

take this ACTION

e.9., "Why did you e.g., "What pAopetty e.g., "Which o6 these

c2a4siliy the on attAibute oK tea4 ptopeAtie4:

tea6 thiz way?" Aid tea6 made 442e, 4hape, on
you ets.44i6y it co on made you
thi4 way?" Waithi4

paAticutak
eta444ication?"
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F.3.2 [-

DECISION
MATRIX

TYPES OF
ERRORS

DETERMINING HOW TO INTERPRET TWO TYPES OF ERRORS

NO action
is taken on a test item

An omission

No answer given

A WRONG action
is taken on a test item

A wrong answer
is given

ACTION
TO TAKE
(INTERPRET)

On RECALL items

- Most likely indicative of:

A failure to alquire or to
retain a discrimination, a
generalization, or an
association in the first place;
learning did not occur

-Less likely (but possibly)
indicative of:

-.An acquisition of an INCORRECT
discrimination, generalisation,
or association; i.e., something
wrong is learned

on TRANSFER items

- Most likely indicative of:

A failure to acquire a
generalisation

-Less likely (but possibly)

-.Interpretations provided above
for RECALL items

On RECALL items

-*rot likely indicative of:

An acquisition of an INCORRECT
discrimination, generalisation,
or association; i.e., something
wrong is learned

- Less likely (but possibly)
indicative of:

A failure to acquire or to
retain a discrimination, a
generalisation, or an
association in the first place;
learning did not occur

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

1 sq



F.3.2
IDENTIFICATION

MATRIX

CRITERIA F3R IDENTIFYING WHETHER LEARNING DID NOT OCCUR
OR WHETHER INCORRECT LEARNING TOOK PLACE

TYPE OF
PROBLEM

Learning
has NOT taken place

INCORRECT learning
RiFEiki'll place

CRITERIA

HIGHLY likely when:

-On another RECALL test item,

HIGRLY likely when:

-On another RECALL or TRANSFER
item, makes the same erroran answer is omitted

AND

-In response to probes, he says
one or more of the following:

--I don't know the answer

I don't know why I Left it out

-In reply to probes, student does
an of the following:

-In reply to probes, the student
does ore or more of the folloutinr

--Attributes properties to
INPUTS incorrectly

--Indicates general or specificra
confusion about INPUTS (or
their properties); he pays
attention to irrelevant
properties

Identifies possible answers
but indicates he does not
know which is the correct one

--Does not attribute properties
to INPUTS

Does not indicate that he is
confUiig about INPUTS (or their
properties)

Does not identify (several)
possible answers

EXAMPLES SEE OPPOSITE PAGE



F.3.2

EXAMPLES

EXAMPLES ILLUSTRATING INTERPRETATION OF STUDENT RESPONSES
TO ADDITIONAL TEST ITEMS OR TO PROBES

ORIGINAL
TEST ITEM

IVEN: An old (RECALL) example of a
between effort force and resistance

"first class" lever (i.e., fulcrum
force)

lever belongs to

Student gives WRONG answer

STUDENT IS
REQUIRED TO: Identify the "class" the

Student OMITS answer

EXAMPLES
On another test item with

belonging
CLASS,

have
the

the

another
to the same INPUT

i.e., tevaa which
the &dew. between
eilioat gout and
tesittance 15oace

-The student also gives no answer

On probes the
one or more of

The student gives the same wrong
ciswer

e.g., cta4aqies it 04 a ,third

[
cia44 teve.X

student does
the following:

-Says:

e.g., I don't know

e.g., I don't know why

e.g., I don't know how you tett
m*ich type it i.6

-Gives none of the responses in

Attributes properties to INPUT
incorrectly:

e.g., 400 the "aesiotance pace"
ia between the Wont bones
and the 6utekum

-Attends to irrelevant properties

e.g., 4ay4 he gave hie anwea
because oti the "downward
diteetion" (14 the aui.stance
£on.ce

-Identifies all the possible
answers but doesn't know which
are required

e.g., identiges ptopetties o
Levers comectty and theit
di66etences, but doesn't
know which tabet goes with

the ad scent column

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
TO IDENTIFY SPECIFIC, SUSPECTED LEMMING FAILURES

TYPES OF
SUSPECTED
PROBLEMS

Incorrect
DISCRIMINATIONS

Incorrect
GENERALIZATIONS

Incorrect
ASSOCIATIONS

-.Present additional -Present additional -If behavior has been
examples from a examples from the same taught in two
different INPUT class INPUT class which is directions:
which is represented represented in the INPUT + ACTION and
in the original teat original test item ACTION + INPUT:
item and ask: and ask:

ACTION Are these the same "Are these the same Reverse a test
TO TAKE or different? or different? question and

OR OR determine whether
"Should these be
handled or treated
the same way or in
different ways?

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

same mismatch occurs

-If otaumples vary -If examples vary - Idsntifi for the
dimensionally, present dimensionally, present student aZZ the ciassims
pairs of INPUT examples pairs of INPUT examples of inputs and all the
(using the original (using the original actions that can be
example as one member) example as one member) taken and then ask:
which start far apart which start close

to ether and7r7asUalLy
-.Which goesand gradually are mods ------

ACTION
are macs moremore similar

with which ?

Ditermine when and dissimilar
INPUT

where discrimination
breaks down

Determine when and
where generalisation
breaks down

..Th is is how I air
them up. Am right
or wrong?

.

11.



SECTION J of the HANDBOOK 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. "Inter-

pretation" is presented at that

point in the development process

at which it has practical implica-

tions; i.e., it provides the basis

for determining how to revise

instructional materials.
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JOB PROCEDURES

page

TYPES OF INFORMATION YOU WISH
TO OBTAIN FROM THE USE OF PROBES

124

DETERMINING WHETHER TO DEVELOP
PROBING PROCEDURES

125

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

126

Information to review during
TEST DEVELOPMENT only in order
to identify probes which are
needed

127

SUMMARY OF PROCEDURES 128

Adequacy of probes 129

123



F.3.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING TYPES OF INFORMATION
YOU WISH TO OBTAIN BY USING PROBING QUESTIONS AND PROCEDURES*

TYPES
OF INFORMATION

TO BE
OBTAINED

TYPE OF
FAILURE

WHICH HAS OCCURRED

VARIABLES
ACCOUNTING FOR
TA FAILURE

CRITERIA

-Nast no learning taken place

-Has incorrect learning taken
place involving:

--Iliscriminatzons

--Generalizations

--Associations

-The sources of "mo learning
occurring" lie primarily in the
nature of the instructional
materials, for example, in the
amount of review provided or in
the use of .:ransfer practice
items, etc. Probes generally
are not designed to identify
this type of information.

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

-Have learning failures occurred
due to:

--Student attention to irrelevant
properties of INPUTS

Student confusion created by
similarity/dissimilarity of
INPUT evamples

--Numb-r 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 TH&REASONS
FOR THE FAILURE.
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F.3.2

DECISION
MATRIX

DETERMINING WHETHER TO DEVtLOP PROBING PROCEDURES

-Statement of objectives includes
subcriLcrion objectives
(indicating probability of
learning difficulties)

-Statement of objectives does NOT
include subcriterion
objectives

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

-The number of criterion test items -The number of criterion test items
is relatively small (thus making is relatively large (thus making
interpretation of test results 1nter.retation of test results
more difficult) easier

ACTION Definitely consider developing Give some consideration to
and using probing questions
and/or procedures

developing and using probing
questions and/or procedures

TO TAKE

AMMMUMMAIMMW

*The probing procedure is, as already pointed out, the surest direct way
of identifying the factors leading to each type of failure.
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F. 3.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING TWO POINTS IN THE DEVELOPMENT PROCESS
WHEN PROBES ARE SELECTED AND/OR PREPARED

TIME

U. THE
DEVELOPMENT

PROCESS
---------,

FIRST* SECOND

4

-During the develgpment of -During the evaluation of already
criterion and ......4 ceiterion test

items, i.e., during TASK F:
prepared instructional materials,
i.e., during TASK J: "EVALUATE

CRITERIA "DEVELOP DIAGNO7TIC AND INSTRUCTIONAL MATERIALS"
EVALUATIVE TESTS"

-At this point in tune, prepara- -At this point in time, probes
Lion of probes is based on are changed and/or new probes
anticipat'd learning failures are developed based on test

errors which students have
actuallu made in test items

'Performance of Sub-STEP F.3.2 at this stage of the development process
(i.e., during development of TESTS) can be considered "optional."
Development of probes can, without loss, be postponed until test results
have become available and you wish to probe for sources of specific
Learning failures you suspect.
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F.3.2

DECISION
MATRIX

DETERMINING WHAT INFORMATION TO REVIEW
AS A BASIS FOR DEVELOPING PROBES CONCERNING STUDENT ERRORS

ON CRITERION AND PREPARATORY TEST ITEMS

INFORMATION
NEEDED

Are there
likely to be

learning failures?

What kinds of
information

should the probes
be designed to get?

Is there
likely to be
difficulty
interpreting
results on

criterion tests?

ACTION
TO TAKE

REVIEW: REVIEW: REVIEW:

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

...Preparatory

objectives

-Collection of all
Learning analysis

-Task analysis forma
[FORM A.5(4) or (11)]
in order to identify:

--The criterion
inputs and actions

--Their properties

-Collection of all
learning analysis

-Criter.on test items
on FORM F.2(1) in
order to identifY.

The number of
crit-e-ROWamd
subcriterion test
items devoted to
the criterion
behavior

forms [FORM A.5(4) or
(11)] accociated witL
the criterion behavior
for identification of
likely Learning
fati.res

forms FORTS A.5(4) or
(11)] ar:,ociatrd with
the criterion behavior*
for identification of:

--What type(s) of
Learning failures
are likely to occur

-.Potential sources
of the difficulties

127



F.3.2
ILLUSTRATION SUAMARIZING PROCEDURES INVOLVED IN DECIDING

WHETHER TO DEVELOP AND IN DEVELOPING DIAGNOSTIC PROBING PROCEDURES

11

REVIEW

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

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

c. Identification of relevant
properties of INPUTS and
ACTIONS in task analysis
on set of FORMS A.5(4) or
(11)

d. Number of criterion test
items and subcriterion
test items associated
with the criterion
behavior on FORM F.2(I)

#2

DECIDE

a. Whether to develop probes:

a.1 Now

a.2 Later when actual
test results are in

DEVELOP

b. Probing questions or
probing procedures

128



F.3.2

STANDARDS
MATRIX

PROPERTIES FOR ASSESSING THE ADEQUACY
OF THE PROBES WHICH HAVE BEEN DEVELOPED

PROPERTIES

Probes available
which are GRADED
for amount of
CUING provided

to student

RELEVANCE
APPROPRIATENESS

FOR AUDIENCE

-Types of probes which -Probes should be -Probes should provide

should be available: geared to the tasks which students

"Putty open-ended
identification of: can easily perform

--Suspected or -Wording of probes
CRITERIA --Less open-ended anticipated types should be:

Highly directive of learning failures
Brief

-Planned order of
"Factors which awe
possible reasons

*Clear
usage: --In languagefor the anticipated
Same order as above failures audience can

understand

iti a
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P:::..VIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A diagnostic test appropriate to anticipated tyres
of learning failures.

WHAT YOU WILL
WORK FROM

(1) Statements of objectives.

(2) Task analysis and learning analysis results
identifying likelihood of ?ear-rang failures.

(3) Criterion test items.

WHAT YOU WILL
DO

(I) Develop diagnostic test items geared to anticipate
types of learning failures.

FORMS YOU WILL
USE

FORM F.2(1) for developing diagnostic test items.
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INPUT

DESCRIPTION OF Sub-STEP I F.3.3

Statement of objectives

task analysis results

learning analysis
results

criterion test items

vii

CRITERIA FOR
IDENTIFYING INPUTS

ACTION

Develop diagnostic
test items appropriate
to anticipated types
of learning fRilures

viii

Job Aid Contents

OUTPUT

DIAGNOSTIC TEST ITEM
to diagnose type of
learning failure

ix

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Types
of diaanostic
test
items . . . 133-137

-MATRIX:
Priorities in
order of
administering

-MATRIX: Adequacy
of diagnostic
test items . . . 143

I F.2(I)

PROCEDSUMMARY

OF
PROCEDURES 142. . .

test items . . 140
-MATRIX:
Information
to review as
a basis fur
developing
diagnostic
test items . . 141

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Determination of
likely need of diag-
nostic information

F.3.2
Forms associated with
criterion behavior
(carried forward from

F.3.2
FORM F.2(1)
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Sub-STEP F.3.3
JOB DIAGRAM

INPUT

Statement of objectives

task analysis results

learning analysis
results

criterion test items vii

ACTION

Develop diagnostic
test items appropriate
to anticipatel types
of learning failures

viii

OUTPUT

DIAGNOSTIC TEST ITEM
to diagnose type of
learning failure

ANTICIPATED PROBLEMS

DISCRIMINATIONS
among INPUTS

vii.a

GENERALIZATIONS
among INPUTS

vii.b

ASSOCIATIONS
between

INPUTS and ACTIONS

vi i.c

GENERALIZATIONS
across ACTIONS

vii.d

Develop diagnostic
test items appropriate
.0 anticipated problem

viii.a

DevelOO diagnostic
test items appropriate
to anticipated problem

viii.b

Develop diagnostic
test items appropriate
to anticipated problem

viii.c

'Develop diagnostic
test items appropriate
to anticipated problem

viii.d

41111.

TEST ITEMS INCLUDE

Two or more INPUT
examples from same
and/or different INPUT
classes: testir2 for
ability to see
difference between
classes of INPUTS*

ix. a

Two or more INPUT
examples from same
and/or different INPUT
classes: testing for
ability to see
similarity within a
class of INPUTS

ix.

`Two or more pairings of
INPUTS AND ACTIONS,
some of which are
correct and some
incorrect: testing for
ability to identify
correct pairings

Two or more ACTION
lexamples from same
and/or different
classes: testing for
ability to see
similarity of ACTIONS
./ithin a class of
ACTIONS

ix.d

When it is pairs of ACTIONS that are presented, the student can be tested for his ability
to see differences among actions (which may be a problem in some learning situations).
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BACKGROUND INFORMATION

page

Typas of information results
on diagnostic test items
should reveal

134

Testing far student ability
to see "sameness" or
"differences"

135

Testing for student ability
to see "correctness" or
"incorrectness"

135

Types of recognition items
useful in diagnosis 136

Developing recognition items
for diagnosing specific
types of problems

137
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F.3.3

DECISION
MATRIX

DETERMINING HOW TO TEST FOR STUDENT ABILITY
TO "SEE" SIMILARITY OR TO "SEE" DIFFERENCES

TESTING FOR
STUDENT ABILITY

To see
SIMILARITY

To see
DIFFERENCE

-Use RECOGNITION test items

-When testing for ability to see similarity or differences
among INPUTS

Do not require as the answer an identification of the action
associat_d with one or more of

e.g., do not ask: "Do you say

the inputs

'IS' for each of these nouns
ACTION or for both of them?"
TO TAKE

Da require as the answer a neutral identification of
sameness or difference

e.g., "Are these the same or different?"

e.g., "Do you treat these the same way or in different ways?"

-When testing for ability to see similarity or differences
among ACTIONS

Do not require an identification of inputs

Do require (simply) whether actions
interchangeably

e.g., "Are these the same or

e.g., "Are these equivalent?"

e.g., "Mould you use these under
different circumstances?"

can or cannot be used

different?"

the same circumstances or

JP

F. 3.3

DECISION
MATRIX

DETERMINING HOW TO ALLOW STUDENT
TO INDICATE "CORRECT" VS. "INCORRECT"

TESTING FOR
STUDENT ABILITY

To see
CORRECTNESS

To see
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
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F . 3. 3

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING TYPES OF RECOGNITION ITEMS
USEFUL IN DIAGNOSING ERRORS

OF ITEMS

Using
PAIRS OF EXAMPLES

as the "GIVEN" in a test item
4 .....4.

Using
MULTIPLE EXAMPLES

as the "G!VEN" in a test item

Re: INPUTS De: INPUTS or ACTIONS

-Pairs ofexamples from two -Lie is ;:- aollections of examples
different classes are used to
determine ability to see

--Alv 4.1Z. be from same class

differences /Vdy al be from different

-.As many pairinjs of examples
classes

CRITERIA from two classes as there are
combinations

-.May be a mixture

e.g., if there are thrce
-Student must identify:

classes, three pairs Whether examples are the same
would be tested or different

OR
e.g, if there are four classes,

six pairs would be teatedW

-Pairs of examples from the same

Which examples are the same
or different

class to determine the ability
to see similarities Re: INPUTS AND ACTIONS

-.At least one pair representing -List or collection of examples
each class of association

May be all wrong

Re: ACTIONS
-.May he all right

-Pairs of examples of actions
-.May be a mixture

from different classes
-Student must identify:

-Pairs of examples of actions -.Whether they are correct or
from same class incorrect associations

Which are correct and which
are incorrect

Re: INPUTS and ACTIONS

-Pairs of correct and incorrect
Iassociations

*e.g., FOUR CLASSES (A, B, C, D)

EXAMPLES The pa0Lim36 would be co Ottows:

AB BC
AC Bv
AD CD
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JOB PROCEDURES

page

Priorities in the order in which
diagnostic type tests are
administered

140

Information to review in planning
the prepararlion of diagnostic
test items

141

SUMMARY OF PROCEDURES 142

Adequacy of diagnostic test items 143 1

Ma in the case of the development of probes, dicvnostic
test items can be developed at the time other typos 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 became available. If these

results (and /or results of probing procedures) do not
unambiguously identify the specific type of learning
failure, diagnostic tests may be developed which are
specific to the residual problems in diagnosing learning
failures.

of
139



F . 3. 3

DECISION
MATRIX

DETERMINING THE APPROPRIATE ORDER IN WHICH TO ADMINISTER THE DIFFERENT
TYPES OF DIAGNOSTIC TESTS (Either in STEP F.4 or in TASK J)

2 3

No diagnostic Results of first items Results of first items
tests have yet administered reveal administered reveal

CONDITIONS been administered NO difficulties
in discriminations
or generalizations
regarding INPUTS

NO difficulties
regarding ACTION
generalization

or in discriminations
among ACTIONS

FIRST SECOND THIRD*

- Administer diagnostic - Administer diagnostic -Administer diagnostic
ACTION items testing for: items testing for: items testing for:
TO TAKE

--Discriminations - "Action generaliza- --Associations

--Generalizations
tions between INPUTS and

regarding INPUTS
--Discriminations
among ACTIONS

ACTIONS

(optional)

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

I140



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 ITEMS

INFORMATION
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

..Subcr:terion
objectives

-Collection of all
Learning analysis
farms [FORM A.5(4) or
(11)) associated with
the criterion behavior
for identification of
likely learning
failures

REVIEW:

-Task analysis forms
[FORM A.5(4) or (li)]
in order to identify:

The criterion
inputs and actions

Their properties

-Collection of all
Learning analysis
forms (FORM A.5(4) or
(12)) associated with
the criterion behavior
for identification of:

..What types) of
learning failupes
are likely to occur

Potential sources
of the difficulties

REVIEW:

-Criterirn test item
on FORM F.2(1) in
order to identijy:

The miber of
erit7FTER-and
subcriterion test

items devoted to
the criterion
behavior

141



F.3.3
ILLUSTRATION SUWARIZ1NG PROCEDURES

INVOLVED IN PREPARING DIAGNOSTIC TEST ITEMS

01

REVIEW

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

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

c. Identification of relevant
properties of INPUTS and
ACTIONS in task analysis
on set of FORMS A.5(4) or
(11)

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

12

DECIDE

a. Whether to develop
diagnostic test items:

a.1 Now

a.2 Later when actual
test results are in

DEVELOP

. Diagnostic test questions:
Use FORM F.2 (1) to record
each test Item

142



F.3.3

STANDARDS
MATRIX

CRITERIA FOR ASSESSING TIC ADEQUACY
OF DIAGNOSTIC TEST ITEMS

PROPERTIES RELEVANCE
and COVERAGE

AVOIDANCE
OF NON-DIFFERENTIAL

RESULTS

PLANNED ORDER
OF ADMINISTRATION

CRITERIA

-Test items should be:

-.Pull, open-ended

Less open-ended

Nighty direotive

-Planned order of
maps:

Same order as above

-Sampling of test user's
should be sufficient
to test for all ti's
anticipated problems

-Student responses
should NOT require
idantifioation of the
ACTION associated
with an mpur,

-Student responses
should only require
identification of

Same/different

CorrootAnoorrect

-Test items sequenced
to test for problems
in this order:

FIRST: Discrinina-
lions and
generalisa-
tions regard-
ing INPUTS

SECOND: ACTION
generalisa-
tions*

THIRD: Associations
between INPUTS
and ACTIONS

*Whore applicable: Discriminations regarding ACTIONS which may be oonfUsed

aft



F. 3.3

EXAMPLES

EXAMPLES ILLUSTRATING DIAGNOSTIC TEST ITEMS GEARED TO PROVIDE
INFORMATION ABOUT SPECIFIC TYPES OF ANTICIPATED LEARNING FAILURES

TYPE Of
ANTICIPATED
MOSLEM

Re: INP9TS

-DISCRIMINATIONS

-GENERALIZATIONS

Re: ACTIONS

-GENERALIZATIONS

-DISCRIMINATIONS
(an optional
diagnosis)

Ite: INPUTS and ACTIONS

-ASSOCIATIONS

e.g., TEST ITEM

Theke ate 600 04.06:4014:

III (X) - (V)

(21 (X) (-VI

Should they be Metaled:

In the 4 am way

e.g., TUT ITEM

You wink to OtAMAAt
the magnitude oi the
buoyant pace exeAted
on a &absented object.

Ii you sent about
medauRimg it in die
iollamina two woo,
would you get the awe
..Mutt OA a diiitiEWE
tekute

(11 NeNsutimg the
difietence in
weight Wien the
object ii weighed
in diA;

AMP
al Meaauning the

weight od the
avails& that
kaulti itom
submenging the
object.

The measurements that
m wault milli be:

Equivalent

Non-equivatent

e.g., TEST ITEM

GIVEN: Repneaentation
oil an atom

..----A

is

Which oi the iottowing
locate& Wait-CU ix
an atom ennmettyl

(1) Pkoton at A,

election at 8

If) Election at A,
proton at 8

Diagnoses possible
failure to associate
the electron and
proton labels (ACTION)
with the appropriate
location represented
(INPUTS)

In disgienext wags

Diagnoses a possible
"generalization"
problem. Failure to
generalize across two
sets of symbols which
signify the same thing.

r.4.. TEST ITEM

Nat Mt 414o picobtem4:

01 (X) - (V)

121 (X) - (-V)

Should they be tteated:

the at way_in
___in diiiekent woo

Diagnoses a possible
"discrimination"
problem. Failure to
discriminate between
two sets of symbols
which require different
treatment.

lig



F.3.1

F.3.2

F.3.3

STEP FF.3 I

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

Need for Planned use of
supplemertary criterion test
diagnostic test items for diagnostic
items purposes

Diagnostic probing
questions for
interviewing
students

Diagnostic test
items



F.4

STEP r F.4

Try out and revise testing procedures.

F.4.1

F.4.2

Administer testing procedures to a sample of the target audience

as a means of assessing and upgrading the mechanics of the testing

procedures.

Perform an analysis of the target audience by administering the

revised tezts.

/46 147



STEP I F.4

INPUT

TESTS

- Criterion

-Subcriterion
- Diagnostic

TESTING PROCEDURES

- Diagnostic probes

OVERVIEW

ACTION

Administer to sample
of target audience
and revise as necessary

OUTPUT

Information about:

- Adequacy of test
mechanics

- Target audience

F.4.1

F.4.2

Criterion tests,
subcritcrion tests,

diagnostic tests,
and probing procedures

Tests with "mechanics"
revised on basis of
tryout results

iv

11111.

....r.

Administer to sample
of target audience

assess inadequacies
in mechanics

revise mechanics ii

Administer to sample
of target audience

148

11111.

Revised and adequate
mechanics of testing

ii

RESULTS INDICATING

-Whether test:: work

-What are difficult
learning problems

-What may be omitted in
developing instruction

vi

1.1



F.4.1

F.4.2

STEP F.4

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: What
features of
test mechanics to

155

-MATRI-: How to
assess mechanics
of testing . . 156

-MATRIX: Adequacy
of assessment
of testing
procedures . . 159

SUMM RY OF
PROCEDURES . 158

assess . . 154,

-MATRIX: Types
of information
revealed by

-MATRIX:

Assessing
adequacy of

SUMMARY OF
PROCEDURES . . 168

tryout test tryouts . 169

results . . 163-165

149



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
A revised set of testing procedures which have been
empirica/Zy tried out.

WHAT YOU WILL
WORK FROM

(I) All tests (criterion, subcriterion, diagnostic).

(2) Probing procedures.

WHAT YOU WILL
DO

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

(2) Assess inadequ.lcie5 in mechanics of testing pro-
cedures (instructions, 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

Criterion tests,
subcritcrion tests,
diagnostic tests,
and probing procedures

CRITERIA FOR
IDENTIFYING INPUTS

ACTION

Administer to sample
of target audience

assess inadequacies
in mechanics

revise mechanics
ii

OUTPUT

Revised and adequate
mechanics of testing

iii

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: What
features of
test mechanics to

155

-MATRIX: How to
assess mechanics
of testing . . 156

-MATRIX: Adequacy
of assessment
of testing
procedures . 159

SUMMARY OF
PROCEDURES . . 158

assess . . 154,

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Diagnostic probing
procedures (carried
forward from)

F.3.3
Criterion,
subcriterion, and
diagnostic tests
(carried forward

from)

F3.3

151



Sub- STEP

INPUT

Criterion tests,
subcriterion tests,
diagnostic tests,
and probing procedures

JOB DIAGRAM

ACTION

Administer to sample
of target aulience

assess inad2quacies
in mechanics

revise mechanics
ii

OUTPUT

Revised and adequate
mechanics of testing

iii

Assessment of
mechanics of:

-Tests

-Diagnostic probing
procedures

identifies inadequacies

1.a

Assessment of
mechanics of:

-Tests

-Diagnostic probing
procedures

identifies
no inadequacies

1.b

=.41.-

0110.

Make revisions in
mechanics of testing

ii .a

No testing

11 .b

Adequate:

- Instructions

- Statement of GIVEN

- Display of
INPUTS/OUTPUTS

- Taking and recording
of ACTIONS

- Diagnostic proberiii.a

Adequate:

- Instructions

- Statement of GIVEN

- Display of

INPUTS/OUTPUTS

- Taking and recording
of ACTIONS

-Diagnostic probes
111.b

152



BACKGROUND 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
procedure e

156

153



F.4.1

IDENTIFICATION
MATRIX

,RIILKiA FUK IDENTIFYING WHAT TYPES C !MFOR!lAT!ON ARE NEEDED IN
ASSESSING THF AnFrIHACY OF VERBAL COMPONENTS OF TESTING PROCEDURES

TYPES OF
INFORMATION NEEDE

Are INSTRUCTIONS
adequately understood

Are statements of TEST QUESTIONS
adequately understood

Does the student Does the student
understand: understand the Zanguage

-What INPUTS or INPUT properties used to describe:

to attend to or observe -The GIVEN in a test question

CRITERIA -What the task is he is expected
or problem

to perform; what ACT:ON(s) he is
expected to exhibit

-.Description of INPUTS

Description of ACTION options
-What he is expected to turn out (in multiple choice tests)
(OUTPUTS)

-The questions asked in probing
interviews designed to produce
diagnostic information

SEE PAGE 156 FOR WAYS TO MAKE THIS ASSESSMENT AND THE ASSESSMENT DESCRIBED
ON THE OPPOSITE PAGE.
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F.4.1

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING TYPES OF INFORMATION NEEDED
TO ASSESS THE FUNCTIONAL ADEQUACY OF TESTING PROCEDURES

Are vi5ual and/or verbal
TYPES OF INPUTS adequately

INFORMATION NEED DISPLAYED

Is there an adequate
opportunity for the
student to RESPOND.
i.e., take an ACTION

Are visual and/or verbal
OUTPUTS adequately

DISPLAYED*

CRITERIA

.-Feel,

Is the student able
adequately to:

-See or read INPUTS

-Hear INPUTS

taste, or smell
INPUTS

Is the student able
adequately 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 display of OUTPUTS is particularly iriportant when the OUTPUTS become
the INPUTS for serial ACTIONS in a ci:ain.

INPUT Ptopetti e4:

-Legibility on
visibility

i

ACTION Ptopetties:

-Space on tocationa to
tecotd ACTIONS

OUTPUT Ptopettiea:

-Legibility on
viAibitity

EXAMPLES -Audibitity Space to w&Lte -Audibility

-Maniputabitity

-Capability o6 bei ng

Space to check
option4

-Maniputabitity

- Capability o6 being

tasted on ametted .-Acces4 to ptace4 to
point to

tasted on smelled

-Oppottunity to take
motors ACTIONS

.-Equipment Keatutes
that wotk (knobs to
tutn, switches to
opetate, etc.)
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F.4.1

DECISION
MATRIX

DETERMINING HOW TO OBTAIN INFORMATION NEEDED TO
ASSESS THE ADEQUACY OF TESTING PROCEDURES

(TWO WAYS WHICH CAN BE USED SEPARATELY OR TOGETHER)

.

ASSESSMENT
CONDITIONS

T

During
student PERFORMANCE

on testing procedures

During
INTERVIEWS with students
held during or following

administration of
test items or test procedures

ACTION
TO TAKE

-Make observations of what student
does to determine if:

--He attends to relevant INPUTS
cf. INPUT properties (rather
than to irrelevant ones)

--He attempts the required task
rather than some other task

-.He produces the required output
type rather than something else

-Make a record of when and over
what students:

Indicate confusion

--Spontaneously ask questions

--Indicate an inability to make
out what the INPUTS cav

-.Indicate problems or
difficulties in taking ACTIONS

-Solicit from students information
about:

--Their difficulties or confusions

What they thought about
instructions or tasks which
were involved

Whether they can see or read
INPUTS

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

--Whether they understood
ro"probing" questions
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JOB PROCEDURES

page

SUMMARY OF PROCEDURES 158

Standards for adequacy
of assessment

159

157



IILLUSTRAilON SUMMARIZING PROCEDURES INVOLVED IN ASSESSING AND REVISING
F.4.I 1 THE MECHANICS OF TESTIV1 PROCEDURES*

fl

1

a. Administer tests (criterion,
subcriterion, or diagnostic)
and/or administer diagnostic
probing procedures to small
sample or target audience:

-Those already proficient
and/or

-Those who are to receive
instruction

. Observe student performance
during testing procedures
to obtain information about
deficiencies in the
mechanics of testing
procedures

Make a record during testing
of spontaneous student
indications of difficulties

. Following conclusion of
testing procedures,
interview students about
difficulties

12

a. Make revisions in testing
procedures:

- In instructions**

- In statement of test
problems or questions

-In display of INPUTS

-In provisions to allow
ACTIONS to be taken
and/or recorded

-In display of resulting
OUTPUTS

"See Section C (FORMULATION
OF INSTRUCTIONAL STRATEGIES)
for guidelines on
"instructions" designed to
control student attending
or observing behavior

'The tryout and revision of testing procedures should be carried out
more than once (when feasible to do so) until students perform as
required (e.g., attend to the proper INPUTS or attempt to perform
the task required of them).
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F.4.1

STANDARDS
MATRIX

CRITERIA FOR EVALUATING THE PROCESS OF ASSESSING AND REVISING
THE HECHANICS INVOLVED IN TESTING PROCEDURES

PROPERTIES
COMPLETENESS

OF ASSESSMENT /REVISION
VALIDITY

OF ASSESSMENT/REVISION
RELIABILITY

OF ASSESSMENT /REVISION

CRITERIA

Covers all -Assessment is based
on data:

Observations

Interviews

(Is NOT based on
subjective judgments
by you, the designer,
as to ;dequacy of
mechanics)

-Assessment is based
on data from members
of the target audienc

-Revision is a process,
continuing through
cycles until new
assessment shows
mechanics to be
adequate

-Assessment is based
on data from a sample
(at a minimum, a
half dozen people; of
the target audience

of the follo,:ing:

-Statement of "GIVEN"
in test problem

-Display of INPUTS

-Provision for making
and/or recording
ACTIONS

-Display of INPUTS

Covers the following
when applicable:

-Diagnostic test probes
used in interviews

159



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

An identification of:
--the adequacy of the test;
--anticipated learning problems;
--what may be omitted from the instructional program,

WHAT YOU WILL
WORK FROM

(1) Tests and revised testing procedures.

WHAT YOU WILL
DO

(I) Administer tests to a sample of the target
audience

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

FORMS YOU WILL
USE

None
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DESCRIPTION OF Sub-STEP F.4.2

INPUT

Tests with "mechanics"
revised on basis of
tryout results

iv

CRITERIA FOR
IDENTIFYING INPUTS

ACTION

Administer to sample
of target audience

OUTPUT
RESULTS INDICATING

-Whether tests work

-What are difficult
learning problems

-What may be omitted is
developing 5nstruction

vi

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Types
of information
revealed by

-MATRIX:
Assessing
adequacy of

SUMMARY OF
PROCEDURES . 168

tryout test tryouts 169
results . . 163-165

Required Materials

COMPLETED MATEFOALS
STEP

COmPi rrrn FODMS

STEP

BLANK FORMS

Tests with mechanics
revised based on
tryout results

F.4.1
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RESULTS INDICATING

-Whether tests work

-What are difficult
learning problems

-What may be omitted in
developing instruction

vi ,

Sub-STEP F.4.2 I

41/ JOB DIAGRAM

".1111111.
INPUT

Tests with "mechanics"
revised on basis of
tryout results

iv

ACTION

Administer to sample
of target audience

OUTPUT

Results of tests
administered to sample
of BEGINNERS

iv.a

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

iv.b

Difference in results
of tests administered
to COMPLETERS and
BEGINNERS

iv.c

Analyze results

v.a

Analyze results

v.b

Analyze results

V.0

.......1111a.

(dent fication of

-Whether BEG1NNEKS can
already exhibit
criterion behavior

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

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

vi.a

vi.b

-Whether the test
tests what it is
supposed to
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Identifying potential samples
from a target audience for tryout
of test items
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Identifying types of information
(and its uses) which tryout of
tests provides
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F.4.2

IDENTIFICATICNI
MATRIX

LAITERIA FOR IDENTIFYING TWO TYPES
OF SAMPLES FROM THE SAME TARGET AUDIENCE

TYPES OF
SAMPLES

CRITERIA

Those who have
already COMPLETED instruction

on criterion behaviors

-Those who have just satisfactorily
completed an existing course or
training program

-Those who have been on a job (for
some time) and are judged to be
performing adequately

Those who are
BEGINNERS

-Those who are about to begin a
course or training program

-Personnel just about ready to
begin a job

EXAMPLES

e. AtudetA who have juat
comp&ted a pottion o4 ot
a patticutaA topic in a
thind glade math couue

e.g., Atudents who ate about to
begin a oottion oA Ok a
panticutat topic in
glade math couue

Students in both groups are roughly matched
for general intelligence or ability

e.g., teacheA4 on the job e. g . , beg inning teach ut -actin ee6
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F.4.2

IN NI if IC Al ION
MAI RIP.

CRITERIA FOR locNrrrYiNr, TYPES OF INFCRmATION TO BE DERIVED FROM
TRYOUT PISULTS CN TESTS WITH TWO TYPES OF SAMPLE FROM TARGET AUDIENCE

TYPES OF
TEST RESULTS

Results for BEGINNERS
on tests:

Criterion tests

Subcriterfon tests

P,!sults for

COURSE COMPLETERS*
on tests:

C.Iterion tests

Subcriterion tests

Diagnostic tests

Diagnostic probing
procedures

DIFFERENCE
in results for

COURSE COMPIETERS
and BEGINNERS

on tests:

Criterion tests

"Subcriterion tests

CRITERIA

Results identirt: Results identify: Results identify:

-1,"hcf;:,r hr '" ^e -Whether cerrpleters -Whether the teat
adequately tests for
proficiency at:

already have learned:

The trite-ion
behavior

Parts of the
criterion behavior

-Whether the beginners
have previously
learned:

BehavZors which may
interfere with the
learning of the
criterion behavior

have residual
difficulties with:

The criterion
behavior

--Parts of it

-- Component skills

The criterion
behavior

Parte of it

HOW THE
INFORMATION
CAN BE USED

Can Influence the
decision of whether
or not to develop
instructional materiah
for a particular
criterion behavior (or
part of it)

if all beginners can
exhibit a particular
criterion behavior,
no instruction on It
need be prepared

-Can influence the
decision of whether or
not to allow some stu-
dents to bypass

-Can feed into the
strategy formulation

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

e.g., paper-and-pencil
items which are
badly con-
strutted may
lead to no test
differences,
even when
beginners have

previously
learned the
criterion
behavior

(See Section GT7T(7
that instruction on
the weak area can be
directed to specific
learning problems

*Completion of
existing courses,instructional materiah

covering that criteri
behavior

If some students can
exhibit the critericr
behavior and some
cannot, in accommo-
dating individual
differences, you mat
plan to allow those
who can to bypass
the related instruc-
tional materials
(resulting in more
efficient use of
instructional time)

-Can Influence formu-
lation of instruc-
tional strategies to
overcome potential
interference exist-
ing behaviors may
have with the learn-
ing of new ones

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

not the one you are
planning to develop.
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F.4.2

STANDARDS
MATRIX

CRITERIA FOR ASSESSING THE ADEQUACY
OF TRYOUT OF TESTS AND TEST PROCEDURES

PROPERTIES SAMPLING
OF TARGET AUDIENCE

,.Target

COMPLETENESS
OF ANALYSIS OF TEST RESULTS

audience represented by -Analysis attempts to identiA:
both:

Residual difficulties completer.
--Beginners have (as a basis for focusing

CRITERIA -.Completer. (of previous courses on the problems during formula-

or programs) tion of instructional
strategies)

-Each type of stamp's includes a --What beginners already can do
minimum of ten people (as a basis for individualising

scheduling)

--What beginners already do (as a
basis for determining what may
inter ere with what has to be

)
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F.4.1

F.4.2

STEP F.4

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

Assessed adequacy
of mechanics of
tesiiiii-176Zedures

A revised set of
tests and/or
diagnostic probing
procedures

-Potential learning I
problems I

-What target audie
(beginners) already
know

Tried out tests
with sample of
ivrget audience

A revised set of
tests

I


