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- . FOREWORD

'The increased competition for the tax dollar has caused and

-

will continue to cause more rigorous evaluations 'in all fields of N\ -

. .
.

education, particufhrly at the Federal level. Increasingly, legislators
and their constituent taxpayegs are ?emanding hard data which will
indicate whether a costly program is achieving that which it has pur-
ported to achieve. Under these cgnditions evaluation at all levels must
satisfy the criteria eleﬁeﬁts of significance, ‘credibility, and timelinéss.
Within éhis framework evaluative techniques must be strengthened.
Appropriate departmental persbpnel believed that streﬁgthening

.

the evaluative effort of the State might start with categoric§’1y aid
— M §

L]

'projects at the elementary-and secondary éducation level.
Appropriaté’peop}e from Qithin the State were agked to prepare
and conduct formal lessons aécompanied by simulated experiences and
rélated @aterigls.. Thus‘this document is one in a series of review
~ manuals to be used by appropriate local education. The content; of the?
series are appfoé;iate f;r use with large program evaluative problems
such as ‘hrse encountered in ESEA, Urban Education, or the like;

- ' N
This document on Mzasurment was prepared by S. David Farr and

Michael J. Subkoviak, State University of New York at Buffalo.
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TITLE III EVALUATORs TRAINING
. ‘ MEASUREMENT
Organization

“@

Objectives: Learn, practice, share insights and examples

Number of Units: 5

%

Time per Unit:. 90 minutes

»

Time Within Units (Approximate):

£y

30 minutes - Lecture
30 minutes - Student work
30 minutes - Reporting and discussion -

L3

Formation of Groups for Student Work:

Initial assignments made by instructor - changes permitted

Choice of Sample Situations: Recommended that each group
choose a situation and use it throughout sessions

L) M N

N Reporting Student Work: . .

"/

1) Rotate recorder within growp (arbitrary assignments by

instructors may be varied)

2) Recorder will keep notes in black ink (penn provided)

for reproduction

* -

3) Recorder will also serve as reporter

.

-
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MEASUREMENT: PURPOSES, IDEALS, POSSIBILITIES '

*

Although many peaple think of measurement only in terms 6f the student
outcomes which an expérimental program attempts to change, a much broader view
is désirable. Qutcomes are‘only rae of three glas;gs of observations, and
student. outcomes are a subset-of that class. The sdtting of'gny study should
be carefu?ly described go that others-@ay interpret results in_éerms of their

- own situation. This may include measures on the comfiunity, the teachers an

a “" R

-, other school peisonnel, the physical facilities, the students' initial

_abilities, and thé society in general. 1In addiéion; a clear description of the

[ LI N P

nature of the experimental program is essential. Usually, omly through observa-

Y

tion or other measurement procedureé, can the program be described as it réally

happened. Proof that specified "treatmengé" were really administered to the

students and a recor§ of resulting changes in classroom behavior are the only *
adeauate description of the program. Viewed broadly,_thén, the measurement’ plan

'for an innovative program should include measures on the setting, the process of

e ’

the program, and its outcomes. Adequate attentlon to these éhrqe classes of
measurements requires a serious committment to the measurement effort.

Two general ideals apply no matter what 'is being'qgasured_or how the

measurements are made. These are meaningfulness and precisiod. "To make mqan-“

ingful interpretations of measurements, the'tasks assigned, the method of o

Al

observing, and the way scores are formed must fbllow a logical system. Simplic=-

‘ity and directness often are helpful in producing meaningful scores. Precision-

v

.. deals with ﬁhetheg‘h measurement, when replicated, will produce the same result.
{ ) .
Precisiqn.of individual measurements is less importanf when an aggregate, for

- example ‘a student body, is the object to be measured.

. -
- . o
.

&
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~ TITLE III EVALUATORS TRAINING

MEASUREMENT UNIT 1 = *, .

Measuremeut: Purposes, Idaals, Pogsibilities

R4

I. Purposes: Accurate-description of
A. Setting g
B. Treatment (Process)

C. Outcomes

. e
II. Ideals - . '
. A. Meaningfulness L ) <
B. Accuracy, or precision )
[
III. Possibilities s
~ A. Se\t:t:ing . o > /
1. measurement on cbmmunity ! ) *
2. ™ teachers v '
3. other personnel - administrators, aides
4. physical facilities ) .
e 5.. children : . ’ .
6., historical events '
~-B. Treatment
1. meagurement of specifiéd treatment details !
. = 2.. nongpecified general descrip;ion
.« 3. other routine observations ) .
2% 4. use of facilities : ‘
C. Outcomes - ) ) . v,
1. . student behavior
2. teacher behavior , . .
- 3. auxiliary persomnel : -
4, parenteor community '
5. _delayegoeffects, persistenge of observed effects
s . fl

IVv. Summary
A\, Multiple purposes and variables
B. Meaningfulness and accuracy

-

\d ) ‘!

References:

R. W. Tyler, R. M. Gagne and M. Scriven Perspectives on
Curriculum Education. No. 1, AERA Monograph Series on
Curriculum Evaluation. Chicago: Rand McNally, 1967.
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‘ . . UNIT 1° ACTIVITIES
a o :

. Using the assigned or sélected sample situation, plan

| a comprehensive measurement (information gathering) prografn
’ for. that project. @ince'descriptions of the sample situation

are necessarily sketchy you may .assume reasonable additions to
i : and specification of the objectives and procedures. ; = R
} * : The primary task is to specify ®$hat you wish to observe f
. S ‘ot assess and when. Do not be concerned about exactly how traits
) ) or abilities will be assessed or behaviors .observed. :
. .4 - , , R .
b . e .
- Assemble your décisions in the form of a rough chronology ‘
of observation or data collection. ; T i
- " R Sy . .\
. * .Do not hesitate to set up a more extensiveé plan than
- practical considerations will allow. Such a plan can alwgys be .
pared down later. . .
5 3 ; . i
. . ) -
w .
. / . v ¢ - )
f -
\
\
Time: 30 minutes o ‘
. - R A d
4 -~
’ ~ <. -~ -
& i
The reporter will present a 5-10 minute‘summary to the grodup. )
9 . - .
”
. /—\
, \
" 1
% w
: 5 . ' St S
. ' , |
- p— -
: 1
. ’
b .
‘ . . , ’ ¥ ,}“\\-
N ' : (" / ~
’
) \
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DEFINING MEASUREMENT DOMAINS
! . . - . ’ . _ fe
[ ) Once a decis%?n to measure a certain variable has beén reached, the prob-
r LR

' lem of how- the measurement is to be made must be faced. ‘It 1s easy to talk
abont achievement, anxiety, valuation, or attitudes, but it is another thing to
measure them. A promising approach is to define a domain of tasks, observations,
and conditions relevant to the specified variable. Since these domains are
usually very large, measurements are made by sampling some of the élements. By’
XAnowing the extent and boundaries of the domain, however, the meaningfulness of
meaSure?ents‘based on such samples mgy. be intelligently assessed.

This approach to measuremént \g associated with a theory of general-
izability! proposed by Crohbach and others (1963). The task is stated as defining
a domainvof "conditions" where the word conditions has a very general meaning. It
1nc1udes, for exampley different e}ements of content. " The problem 2 + 2 = —
and th& problem 3 + 5 = __ are two different Londitions for ,observing arithmetic
skill., Similarly, a free response and a-multiple choice item based on the same
Content would.represent\ditferent conditions. In addition to such fdrqgl’veriations,
conditions may vary temoorally.. For example, a domain may include delayed

measures or orly those taken at the close of the program. Variationm in the

situation in which observations are made is a more familiar use of "conditions"

.. but Y5 only one of many meanings assigned to the word in this conception.
v .
3 . . / : ~
There are no established procedures for defining measurement domains. .Both

. listing of inclnded and excluded elements, and stating rules for inclusion or

exclusion would seem useful. In practice, gome combination of these two techniques

4

L is SFten most effective.

2
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MEASUREMENT UNIT 2
Defining Meagurement Lomains
I. " Problem: Specifying what we wish to measure
A. Rational constructs - achievement, anxiety, valuation
B. Range of indicators must be defined J
3 - .
II. Dowain Definition: Specification of "conditions" included
in domain .
A, Definition of conditions: Any aspect of the observation
or its setting which may vary
B. Domain score: Mean score over all obserVations included
in domain (percent correct if 1-0 scoring)
C. Factors of domain definition
1. entity t0 be measured - persons vs, classes or other
aggregates °
2, content
3. formal
5{5/6$server .
6. situational
IXI. Techniques of Domain Definition S~ _ ’
A, Listing included conditions - s
A B. Rules for inclusion and exclusion
C. Spiral use of listings and rulee o
IV, Summary
A,  Concept of domain of conditions
B. Diverse ways conditions may vary
C. Need for precise and complete specification
References: '
B. S. Bloom,et. al. Taxonomy of Educational Objectives:
Cognitive Domain. New York: Longmans, Greeu & Co., 1956, -
L. J.- Cronbach, et. al. Theory of Generalizability;.Brit. J.
Statistical Pgychol. XVI Part II, 137-163, 1963.
D. Krathwohl, et. al. Taxonomy cf Educationai Objeztives:

L)

TITLE III EVALUATORS TRAINING

Affective Domain. New York: David McKay, 1964.

Michael Scriven. The Methodology of Evaluation, in Perspectives

of Curriculum Evaluatior, AERA Monograph Seri@s on
Curriculum Evaluation, No. 1. Chicago: Rand McNa‘ly, 1967.

.
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UNIT 2 ACTIVITIES
Using the selected sample situation, quickly select two

of the traits, performances, behaviors, etc. that you wish tq
assess. Select: : ’

1) one very clearly defined maximum performance
domain, e.g. ‘a skill or achievement

2) onme-typical behavior trait or domain, e.g. a
habit, value, or attitude

Develop a definition of €ach domain. Be as complete as
possgible in the, time alldwed.

v .
Maximum perfﬁrmance domain - 10 minutes

Typical.behavior domain - 20 minutes .

Do not limit yourself to paper-and-pencil self-report
behavior for the typical behavior domain.

The reporter should be prepared to give a brief definition
of each domain to the group and to note problems encountered in the

definition process.

S ———

———




PERSON AND *TEM SAMPLING

‘Once .a domain of conditions has been defined and a poﬁﬁlation of persons
. specified, two types of questions often appear. The first is whether the
population of persons can perform adequately on a particulat element of the
‘measurement QOﬁain. This -juestion is usually answered by estipating the pro- '
portion of the person populééion which can perform at or abqu some spéﬁifieq
level. The second qdestion.is to what extent a particular person has mastered
the éngire measuremént éomain. This may often Pe approached by estimating the
proportion of the Londitions within the domain which the person could perform

satisfactorily. Both questions can therefore be reduced to the estimation of a

I . )
proportion, the proportion of Rersons passing a specified ¥tem, ¥r the proportion

\}
~ -~ \ .

of items passed ?y a specified person.

. Estimation theory points out that in neither case is it necessary to make
all possible ofservations to reach an adequate estimate. Therefore, the usual
practice of séleéting,iffew conditions (items) and administering them to 411

)

students in an innovative program is very often wasteful. When the primary

ot

. - . 7
interest is in the first type of question, it might be better to draw two sets
of items end admimister each set to half the students. Each set might be
equally effective in estjimating domain pioportioﬁs for individuals, but the

item performance data would be available for twice as many items. Once the

habits of traditional procedures are broken, the range of‘possibilitles for

S
a

sampling items and persons expands. .
Procedures can be developed from random sampling theory for describing

how accurate the estimates provided by any particular sampling plan will be.

Conversely, it is possible to ,specify the depireg level of accuracy and find

* the number of items &nd persons which must be sampled. These procedures make

possible the preparation of an efficient measurement plan for an innovative

program,
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TITLE IIT EVALUATORS TRAINING

MEASUREMENT UNIT 3

Person and Item Sampling

I. Problem: Describe typical level of performance of
A. Universe of persons or
B. Domain of tasks or items

*

.ITI. Subproblems: Interest may be:in

A. Estlmatlng proportion of ‘persons correctly answerlng
51ng1e item .

B. Estimatimg proportion of items correctly answered by
a single person .

C. Estimating mean and dispersion of the proportion of
items correctly answered

-D. Estimating covariation among items

\ N
III. ‘'Need for Sémpling and Procedures
A. Ideal
b B. Traditional research approach . -
C. Norming approach 7
D. Joint sampling

‘

Iv. Example of Various Sampling Techniques
A. Item domain: 100 one digit multiple factor, paper and
pencil free response, specified time
B. Person domain: 300 students in study
C. 50,000 responses:; too great a number
D. 10,000 response plans

V. Evaluation of Plans - Done in terms of questions
A. Item "difficulty" (success of program on specific criteria)
1. estimate proportion-passing single items

T=2/pq N-n,

n (N 1)

Z2paN
Z2pa+ (N-1) T2

=}
1

5~




‘B. Individuals' scores (success of program with individuals)
1. estimate proportion of items in the domain passed by
this individual
C. Estimate mean and variance of population distribution of
universe scores (what is typ1ca1 per formance),
D. Covariance among responses (is there a pattern of success
" and failure on items) ,

Vi. Summary .

i A. Concern -is for estimating several parameters
1. typical performance (mean score)
2. item probability
3. person scores
4. item covariances

B. Sampling designs for group measurement depend on
1, desired accuracy of estimation
2. relative importance of various objectives
3. practical limitations
4. wuse of random or stratified random sampling of

available items and persons
C. Generalization beyond populations sampled is logical

problem .
i
Y
\ .
e
Al N "
References:

Thomas R. Knapp. An application of balanced incomplete
block designs to the estimation of test norms. Educ.
and Psychol. Meas,, 28, 265-272; (1968)

Frederick M, Lord, Estimating norms by item sampling.
Educ. and Psychol. Meas., 22, 259-267. (1962)

Lynnette B. Plumlee.- Estimating means and standard
deviations from partial data, Educ. and Psychol,
Meas., 24, 623-630. (1964)

H. M. Walker and J. Lev. Statistical Inference, New York:
Holt, 1953. (esp. pp. 68-72)




Q’LJA

UNIT 3 ACTIVITIES

Choose a clearly defined measurement domain (such as the

maximum performance domain from Unit 2 activities) and specify
the size of the population of persons available in the sample
situation selected. Assume all items are scored 1 or O.

1]

Work either Activity A or Activity B.

N

Develop a plan for sampling items and persons, and find the

accuracy it gives for: ’

1. estimating the proportion of persons correctly answering
a specified {tem.

.2, estimating the proportion of the item domain which could

be answered correctly by a specified person.
3." estimating the-mean performance for persons on ‘the domain
of items.

o

-Specify the accuracy of estimation desired for:

1. estimating the proportion of persons correctly answering
an item (use an ftem with .50 difficulty) and

2. estimating the proportion of the item” domain an individual
would pass (use a 50 percent person).

Calculate the number of persons per item and items per person

required and construct a sampling plan.

What is the accuracy produceq‘fof eéstimating typical performance
on the domain of items?

H

* Reporter should report

1)
2)
3)
4)

Which activity was attempted

What plan or tolerances were specified
. What tolerances or plan resulted:

Implications of results




TEST AND ITEM SELECTION

In selecting a standardized test or selecting items for a homemade test

¥

which will represent some measurement domain, the primary concern is whether
the items used may be considered a reasonable sampling of the domain. A clear

?
Gefinition of the domain's dimensions and boundariés will provide the infor-

*

mation necessary for a logical analysis of the question.

~

Empirical operations can also be helpful in analyzing a set of items by

highlighting peculiar response patterns which suggest that an item is not de-

¢

pendent on the ability intended, and therefore may not be properly included-as

> .

sampled. from the specified domain., The item may then be discarded or revised.
L 4

A classic example is the item response which has accidentdlly been incorrectly

keyed. The tendency of 'students who otherwise perform well t» miss this item

A
and to choose the option which is actually correct calls the error to the

.
-

L

examiner's attention.
The inconsistency between item performance and some ﬁore general per-
formanc; which revealed the miskeyed item illuétrates the general nature of
item analysis. Items in a domain are exégcﬁed to be homogeneous eﬁough so that
there is positive co§ariation betwéen almost any pair of items and certainly
between any item and the domain scope, a property usually called internal Eon-
sistency. Most item analysis procedures are designed to ;;ow a lack of internal
consistency..
.Analyzing the nature of the inconsistency by studying the distribution
of responses over the options of multiple choice items may assist the evaluator
to find the source of the irregularity. These-gechniﬁges provide empirical
.chekks on domain definition and sampling which are helpful to the test con-

©

structor. . .

)
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TITLE III EVALUATORS TRAINING

MEASUREMENT UNIT &

Test and Item Sampling

I. Two types of Achievement Test: i
A. Subjertive test - The grader is allowed to extensively
exercise personal judgement in scoring the test.
B. Objective test - The grader is permitted little; if anmy,
. freedom of personal ‘judgement. in scoring the test.
The present discussion will be restricted to type B.

II.- Standardized and Self-Made Achievement Tésts

A. Standardized test - A test for which items have been
carefully selected and which has been administered to
various normative groups.
1. example of standardized tests - 'see handout
2. advantages of standardized tests
3. references for standardized tests - see handout
4. considerations in choosing a standardized test

B. Self-made test - A test constructed for a speeific
purpose and which has not been extensively us'ed.
1. item writing - see handout
2. item analysis *- see handout’

References: , X _ _ &

N, M. Downie. Fundamentals of Measurement: Techniques and
Practices. New York: Oxford University Press, -1967.

J. R. Gerberich. Specimen Objective Test Items. New York:
Longmans, Green & Go., 1956. o

H. A. Greene, A. N. Jorgensen and J. R. Gerberich. Measure-
ment and Evaluation in the Secondary School. New York:
David McKay Co., 1964. ’ ’

N. E. Gronlund. MgasuremEnt and Evaldation in Teaching.
New York: The MacMillan Co., 1965.
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TITLE III EVALUATORS TRAINING

MEASUREMENT ° . |

Suggestions for Item Writing

1. Express the item as clearly as possible.
2., Choose words that have’ precise meaning wherever-possible. v
3. Avoid complex or awkward word arramfgements. .
4, chlude all qualifications needed to provide a reasonable basis for
résponse selection.
5. Avoid the inclusion of cofunctional wrrds in the item.
Poor: When sailors put out to sea for long periods of time,
+  vitamin, C, in most instances, is added to diets to prevent’
v A. beri-beri C. sterility )
- ’ B. cretinism + D., scurvy
Better: Vitamin C is added to diets to prevent "
A. beri-beri C. sterility
B. cketinism' + + D. scubvy
6. Avoid unessential specif&sity in the' stem or the responses.
Poor: 1If President Nixkop and Vice President Agnew were to die, they'
™ would be succeeded by <& .
+, A. Speaker of the House #McCormack
" B, Chief Justice of the Supreme Court Warren
3 C. Secretary of State Rogers - .
i; D. Secretary of Defense Laird . . ’
Befter:. If the President and Vice President of the United States \
/ . were to die, they would be succeeded by
+ A. the Speaker of the House’ .
B. the Chief Justice of the Supreme Court
C. the Secretary of State "
D. the Secretary of Defense )
7. Avoid irrelevant inaccuracies ik any part- of the'item,
8. Adapt the level of item difficu???}po the group and purpose for which
it is intended. ’
9. Avoid irrelevant clues to vhe correct response. ; - "\
Poor: A test is said to be valid when v
+ A. it measures what it is supposed to measure
B. including only multiple-choice items
C. reliability is important too
D. to score it one is objective
Better: A test is said to be valid whén K .
+ A, 1t measures what it is supposed to measure
B. it includes only multiple-choice items
C. it is reliable
D. 1it is objective
10. In order to defeat the rote-learner, avoid stereotyped phraseology in
the stem or the correct response .
1d. Avoid irrelevant sources of difficulty.

Ve
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.(Continued) .

éhggt Answer Form :

Use the short-answer form only for questions that can be answered by
a unique word, phrase, or numher, :
2. Do not borrow statements verbatim from context and attempt to use them 1
as’ short-answer items, . L . _
3. Make the question, or the directions, explicit. { .
4. Alloy sufficient.space for pupil answers, and afrange the spaces for
convenience in scoring,
5. In computatlonal problems specify the degree of precision expected, or
y better still, arxrange the problems to come out even unless the ability
‘ to handle fractions and decimals i being tested, ,
6. Avoid overabundance of completion exercises, \, ’ .?*

’

The True-FPalse Form , ' )
i. Base true-false items only on statements which are true or false with-
out qdalifications. .
Poor: It is a short trip from Chicago to Detroit. (T or F)
-Better: In a superjet, it is a short trip from Chicago to Detroit. (T)
2. Avoid the use of long and involved statements with many qualifying -
phrases. . )
Poor: If the Presiddut were td die and if tNe Vice President were
to assume command and then also die, the Speaker of the
House would become President. (T) ’ -
.Better: If the President and Vice President both die, the Speaker
A of the House becomes President. (T)
3. Avoid the use, of sentences botrowed from texts or other sources as true-
false items.

>

[}

. Multiple-Choice Form

1, Use either a direct question/%r an incomplete statement as the ‘tem

stem, °,
» Pgor: .Charles Darwin } L
.A., was a renowned chemist .
+ B! formulated~a theory of evolution ' .
C. dtscovexed the proton ) . . . :
D. oved the Central Limit Theorem ‘\:) Y
Better: Charles Darwin was a — -
A. chemist ~ .
+ B. naturalist . ‘ .
S~—

C. \ physicist
D. statistician ' >
2. In general, include in the stem any words that, must otherwise be re- .
peated in each response.
Poor: Owe of the major - functions of the adrenal/gland is
+ A. to regulate the amount of sugars in the blood

B. to regulate the amount of protein: sent to body cells .
€. to regulate the secretion of wastes
D. to regulate the amount of insulin.
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Suggestions for Item Writing

(Continued).'

" Better: One of the-major functions of the adrenal gland is to
regulate the
+ A. amount of sugars in the.blood
! B. amount of protein sent to body cells
C. secretion of wastes :
D. secretion of insulin .

JIf possible, avoid a negatively s*tated item stem.

4. Provide a response that competent critics can agree is the best.

5. Make all’ the responses appropriate to the item stem.

6. Make all distracters pla & and attractive to examinees who lack
the information cr ability tésted by the item.’

Poor: The area of a circle with a diameter’ equal to 12 is ~
approximately ° /# /
A. 19 (using nr) + C. 113 (using nrz)
B. 38 (using nd) . 453 (using md?)

7. Avoid’highly technical distracters. {

8. Avoid responses that overlap or include each other.

9. Use "none of these" as a response only in-terms to which an absolutely
‘correct answer can be given; use it as an obvious answer several times
early in the test but use it sparingly theredfter; avoid using._it as
the answer to items in which tt may cover a %argg’number of incorrect
responses, - —

10. Arrange the responses in logical order, if one exists, Sut avoid con-
sistent preference for any particular response position,

I1. 'If the item deals with the definition of a term, it is often preferable
to include the term in the stem and present alternative definitions

, in the responses.

12. Do not-present a collection of true-false Statements as a multiple-
choice item.
Matching Exercises . 9

1, ‘}bup only homogeneous premises and homogeneous responses in a single

matching item.

_X
Poor: ___ 1. %%/ L standard deviation
2. statistician " B. mean .
) . C. Samuel Wilks
3.. I(X-X) /N " D. variance
; £X .
Better: __ 1. /N » A. standard deviation
2. XeX . . B.mean
——— N\ —"" N d .:.-3?:
S ‘:‘?ﬁg _ C." "dfandard score
3°_Z(X-§)2/;? " “D. wvariance.
N

4
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» Suggestions for Item Writing

¢ A (Continued)

Use relatively short lists of responses.

Arrange premises, and responses for maximum clarity and convenzence'

to the examinee.

The directions should clearly explain the intended basis for

matching. |

Do not attempt to provide perfect one-to-one matching between premises’
and responses (more responses than premises),
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Item Analysis.Formulae

.-

. C.
DIFFICULTY OF ITEM i = 7~ X 100
1 N

-

C;{ = the number of persons answering item i correctly

T; = the total number of persons who responded to item i g/

<

c.-C .
DISCRIMINATING POWER OF ITEM i = —i—b =D
i
c... the number of persons scoring in the upper half on the test and
UL Gho answer item i correctly.
C.. the number of persons scoring in the lower half on the test znd
' who answer item i correctly.
the total number of persons who responded to item i

k
.Z.p.q.
RELIABILITY = KR20 = — [1 - i=1Pidiy
k-1 52
k = total number of items on the test. .
Py = C; _ proportion of persons responding correctly to item i.
T"z (C. = number of persons answering item i correctly; T =total
i .
. number of persons taking ths test) -
4 = 1-p4 <

T -2
52 = f KEX)

~

= variance of the total test scores

T

Exercise .- A group of 100 persons. took a four-item test; and the following
outcomes were observed,

No. Correct| No. qurect Total No.
Item No.|in Upper Halfiin Lower Half|Responding

1 50 0 100
2 15 5 100
3 v 50 50 100

: 4 10 | 40 100 N

S

The mean and variance of the test were determined to be 2.20 and 1.32 re-
spectively. Determine:

(i) the difficulty of each item. Which items are too easy and which are
too difficult?

(2) the discriminating power of each item. Which items are good dis-
criminators and which are not? : L -~

(3) 1Is the test highly reliable ‘or not?




. Ansvers to Exercise

No. Correct | No. Correct |Total No.
Item No.|in Upper Half|in Lower Half|Responding
-
1 50 0 100 )
. 2 15 5 100
3 50 50 100
4. 10 40 100
X =2.20
¢ . $2=1.32
oo C, T,
F (1) 1 1 1
1 {50+0 = 50| 100
"2 15 + 5 = 20 100
3 | 50+50 = 100 | 100
4 10 + 40 = 50 100
. Difficulty of 1 = 29 x 100 = 50% i
. 100
Difficulty of 2 = T(Z% x 100 = 20% (too d<fficult)
Difficulty of 3 = %g% x 100 = 100% (too easy)
- Difficulty of 4 = 20 x 100 = 50%
: 100 . 3
' .
. c c.-cC T./2
2y ° Coi | 1t |%itu T |Ta
| A
1 50 0 50 100 50
2 15 5 10 100 50
' 3~ 50 50 [ % o. 100 50
4 10 40 |' -30 |, 100 50
D. = 50/gq9g = 1.00 (good discriminator)
1 2
D, = 10/50 = .20 (weak discriminator)
Dy = 0/s0 = .00 (does not discriminate)
D, = -30/50 = _-.60 (negative discriminator)
¢




(3)

wir

;% 93 | Py .
1 (50 + 0)/100 = .50 .50 .2500
2 (15 + 5)/100 = .20 .80 .1600
3 (50 + 50)/100 = 1,00 00 . 0000
4 (10 + 40)/100 = .50 .50 . 2500
. 6600
K
.Elpiq1
KR-20 kb~ A=
k-1 s2
4 [ - .66
3 33
4 -1
3 g -zl
4x1
3 2

I .67 (not highly reliable)

i

P; 94
1

[ B
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OBJECTIVE OBSERVATION

.

The concern for meaningful measurements often suggests the use of tech-

*~ niques other than the Eypical pencil and paper test. A broad and useful class

of data gathering procedures is objective observation. There are, however, many.
ways error may creeé into such measurements, ﬁany possible sources of "slippage"
between the raw input to the observer and the.recording of a number or symbol
representing that observation. This probiem has recently been studied by
Webb, et. al. (1966) who have emphasized t%o’qua}ities of measurements which
help achieve fhe general ideals.of meaningfulneéé and precision,

The first is nonreactivity, a quality achié§eﬂ.when the measurement
probess does not affeét the thing being measured. A common problem is that
reactive measurements often become an important part of the treatment. On the
other hand, a reactive measure may produce a temporary_effect, making a meaning-
ful measurement impossible. The effect of observers in small groups is an
obvious example, Alléwing adaptation periods and undegectable observation are
éwo techniques for countering reactivity. The latter, of course, raises questions
of ethics,

The second quality is consistency of calibration, a property existing
when the same phenomenon observed twice will préduce the same meaédrement. The
tendency of participant cbservers to notice certain things when. they .first join
a new culture, and other thing; after they have observed for some time, illustrates

K

inconsistency of calibration.i A more common\illustrat}on is provided by the
decrease of alertness resulting from fatigue during a serieé of consecutive
observations. Training, simplicity and clear definition of procedures, and
attention to physical limitations help keep calibration consistent.

A final -concern not emphasized by Webb is the need %or reasonable éampling

of the behavior domain. The risk of using a single behavior to represent a

domain is an instance of generalizing from one case.
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TITLE 1V EVALUATORS TRAINING ]

" MEASUREMENT UNIT 5

2

Y

Objective Observation

Stages . . A

A, Collection

B. Storage -

C. Reduction - .
D. Storage

E. Summarization

F. " Storage

G. Reporting

Some Issues )
A. Should collection and reduction be combined?
B. How may selectivity be controlled?

=

Ideals

A, Consistency of calibration

B. Nonreactiveness

C. Unbiased sampling of domain of conditions

Reduction of Information:
A, Accuracy (objectivity)
B. Meaningfulness

Storage: Problems and process

A, TFiles: 1liquor cabinet vs. cemetery
B. Coded data

C. Housekeeping vs. housecleaning

D. Written reports

Summary .

A, Major processes - observation, reduction, storage
B. Objectives' - accuracy and meaningfulness

C. Techniques

Reference:

-

J. W. Webb, D. T. Campbell, R, D. Schwartz and L. Sechrest.

Unobtrusive Measures. Chicago: Rand McNally. 1966.

-
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UNIT 5 ACTIVITY

Choose one of the characteristics, behaviors, etc.
suggested in the Unit 1 Activities (perhaps the typical per-
formance domain analyzed in Unit 2). Suggest as many ways

- in which the behaviors of the domain could be observed as you
can in 20 minutes. In the final 10 minutes,’ "analyze each
. observation procedure for (1) nonreactiveness and (2) con-
sistency of calibratjion.

Be free with suggestions during the first phase.

-

The reporter should seiect a few of the procedures for
presentation on the basis of creativity, quality, or interesting
problems presented, .

-

~
LY
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. SAMPLE SITUATION A

Prekindergarten Program for Disadvantaged Children

The priméry purpose Sf this program is to increase verbal communication
skills and broaden the children's range of experience. Ninety 4-year-old ‘
children will be selected from a depressed area of the city. They will épénd
% day, 5 days a week at t;e center, for 1 school year. The curriculum will be
planned by three teachers and a developméntal psycholagist available 1 day a
week, The teachers will be assisted by the equivalent of gix full-time persons
recruited from the childrens' parents. It’'is believed that participation by a
parent may have a.substantial effect on the home enviromment. The program‘;ill
be conducted in the basement of ;he‘Methodist church. Available are two office-
sized rooms, two slightly larger trooms, and\g large open area. Desired equip-

ment will be provided by project or community funds. \\

<

&

et R
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SAMPLE SITUATION B

Introduction of Teacher Aides

The primary objective éf this program is to préviﬁe the teacher more
'teaching time by assigning nonteaching tasks to teacher aides. It is assumed,
that achievement of the objective will result in imprSved student achievement
and teacher morale. Twenty 4th grade classrooms will paréicipate; An.aide'j
will be availabie_;o each teac‘_~;during al& school hours. After orient;tion '

by the céntral‘unit, each aide will be assigned to a teacher, to do whatever

the teacher asks. The central unit will orovide short training sessions as

requested by the teachers or aides. The aides must have some ,college education.

The setting is suburban.

Ve
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SAMPLE SITUAQIQN c I

“*

//m\\~\- Individualizing Instruction Through Computer Based Resource Units

Thé primary objective of this program is to increase individualization

of instruction by providing lists of materials, activities, and projects

appropriate to the teacher's objectives and the child's individual character-
. 13

istics, Twenty 11th grade social studies classes will participate. For each

¢

class thé teacher will choose from a list of objectives and record each child's

~
-

individual characteristics on a check sheet. Abilities, interests, andqbqpk-
ground factors.are ins\luded.. From. the‘ computer-s;tored unit, the t‘r will
receive 1ists of group activities gnd indiy}dual lists ofAresourceé and
activitLeélf;r’each chtld., Each te;gﬂer will use three such gnits during a
single semester. No special provision of materials will b; made. It is

expeéted that successful individualization will result in improved studeunt

interest and achievement and a feeling of productivity in the teachers.
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" SAMPLE SITUATION D .
» ') . i °
Improving Interracial Attitudes and Knowledge

.

"This is a two-pronged study to be conducted in the 8thﬂgrades of four
. o .
school districts. The objective is tc insure knowledge of the Negro's
contribution to past and present sccieties, and to produce favorable attitudes

toward other groups. E£ach of tgg schools is about 50 percent white. Prep-

. he \

arations will ée made during the fall semester and activities conducted durin
the spring. '

A panei of teaéhers, augmented by a curriculum specjialist, a Negro
leader, and a full-tige c1e£iéa1 worker will collect materials and activities

_* relevant to the units’normally taught in 8th grade, gtressing the contributious.
of N;éroes aid the Negro chmuﬂlfy.' The widest possible range of subject matters
will be covered. The panel ;311 also éugéest ways the special materials ban‘
be integrated intd the usual unit presentation. Ali teachers will uge at least
some of tpéqmatepéals.-', ‘ l o ?

The second prong consists of an inEerested univefsfiy group training
teachers in technighe; for changiag a;titudes. Procedutes relev;nt to each
major subject will be provided. Procedures for altering both whites' attitudeé
toward blacks and blacks' attitudes tqward whites will be supplied. Each. ﬁééfQ

major subject teacher agrees to use fwo of the provided.attitude changé routines

during the second semester.

o




