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•
Identifying

the
Intentofthe

M
easurem

entP
rocess

•
P

sychom
etric

standards
•

Theories
O

fM
easurem

ent
•

R
eliability

•
Validity

•
Q

uestions
for

clarification
are

invited
as

w
e

go,
planning

tim
e

forotherQ
&

A
atthe

end

O
utline for today
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W
hat is psychom

etrics?
1.The

w
ord

is
form

ed
by

tw
o

parts;the
parts

convey
the

basic
m

eaning:
‘m

etric’
refers

to
m

easurem
entand

‘psycho’to
the

m
ind,so

psychom
etrics

could
be

said
to

referto
m

easurem
entofthe

m
ind.

2.
G

uide
to

U
nderstanding

C
redentialing

C
oncepts

(N
O

C
A

/IC
E

;D
urley,2005):

•
psychom

etrician
is

“…
an

individualw
ho

norm
ally

holds
a

doctoraldegree
in

m
easurem

ent
or

a
discipline

of
psychology

(such
as

educational
or

industrial/organizational
psychology)

w
ho

can
understand,

apply,
and

describe
the

science
and

technology
ofm

entalm
easurem

ent.”
•

P
sychom

etrics:
“The

science
and

technology
of

m
ental

m
easurem

ent,
including

psychology,
behavioral

science,
education,

statistics,
and

inform
ation

technology.”
3.

N
ew

York
Tim

es
article:

“P
sychom

etrics,one
ofthe

m
ostobscure,esoteric

and
cerebralprofessions

in
A

m
erica,is

also
one

ofthe
hottest.”(H

erszenhorn,2006)
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Typical psychom
etrics presentation
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Psychom
etrics 101 

C
e

r
t
ific

a
t
io

n
:  

A
n

 IC
E

 

H
a

n
d

b
o

o
k

 

2
ndEdition

3
rdEd. is due 

for publication 
later this year
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Identifying the Intent of the 
M

easurem
ent Process
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C
an w

e claim
 “This is a valid exam

ination!”

N
o --but w

hy not?
•

The question suggests that validity can be 
evaluated w

ith only one m
ethod,

•
The inferences m

ade about exam
ination results 

are not addressed, 
•

A yes or no response w
ould fail to account for 

other psychom
etric issues, and 

•
The purpose for w

hich exam
ination results are 

to be used m
ust be described. 
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Validity Evidence for C
ertification
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C
an w

e C
laim

 a Test is Reliable?
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Psychom
etric Standards

•
Several “standards” docum

ents
•

Standards for Educational and Psychological Testing
(Am

erican Educational Research Association, Am
erican 

Psychological Association &
 N

ational Council on 
M

easurem
ent in Education, 2014).

•
NCCA Standards for the Accreditation of Certification 
Program

s (ICE, 2014), and 
•

ISO
/IES 17024 (and others)
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Theories O
f M

easurem
ent
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C
lassical M

easurem
ent Theory M

odel

•U
sually called C

TT (C
lassical Test Theory)

•S
am

pling item
s from

 a dom
ain

•E
ach item

 assum
ed to m

ake an equal contribution to 
m

easurem
ent of the dom

ain
•S

cores: counting the num
ber of correct answ

ers
•S

om
etim

es transform
ed to another scale, but

•H
ighest num

ber correct w
ill yield the best result
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C
lassical M

easurem
ent Theory 

M
odel Statistics
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Item
 Response Theory M

odel

•C
om

m
only called IR

T
•S

om
etim

es called Latent Trait Theory
•A

bility of exam
inee estim

ated based on the 
difficulty of the item

s w
ith correct responses

•Item
s are calibrated

•P
robability of a correct response is a function of 

the underlying ability of the exam
inee and the 

statistical characteristics of the item
. 
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Item
 Response Theory M

odel Statistics
•K

ey Item
 S

tatistics –
up to three param

eters

•Item
 discrim

ination = the a
param

eter

•Item
 difficulty = the b

param
eter

•G
uessing = the c

param
eter

•D
epicted w

ith an IC
C

•Test level statistics
•Test C

haracteristic C
urves

•Inform
ation functions
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Sam
ple Item

 C
haracteristic C

urve (IC
C

)
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C
hoosing a M

easurem
ent M

odel

•B
oth provide valuable inform

ation
•Interpretations for either benefit from

 
larger candidate volum

e
•C

andidate volum
e is m

ore critical w
hen 

choosing num
ber of param

eters for IR
T 
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Reliability -O
verview

•“The degree to w
hich the results of testing 

are free from
 errors of m

easurem
ent”

•M
ethods of assessm

ent
•C

ontributing factors 
•H

ow
 to prom

ote higher reliability
•Item

 w
riting

•S
tatistical analysis of item

s 
•S

caling and equating
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Reliability -M
ethods of A

ssessm
ent

•C
TT:

•Internal C
onsistency (C

oefficient α, K
R

-20)
•S

E
M

•G
eneralizability (G

) theory (based on A
N

O
V

A
)

•IR
T:

•S
E

M
 

•Fit
•D

ecision C
onsistency –

for both m
odels
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Reliability –
C

ontributing Factors 

1.H
om

ogeneity of content
2.H

eterogeneity of exam
inees

3.N
um

ber and quality  of item
s

H
ow

 reliable is reliable enough?
N

C
C

A
 S

tandard 20:  “scores are sufficiently 
reliable for the decisions that are intended ”
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How
 to Prom

ote Higher Reliability -
Item

 W
riting

•Training Item
 W

riters to E
nsure:

•P
ertinence to the exam

ination 
•C

learly w
ritten stem

s
•A

voidance of extraneous clues
•P

lausible, high quality distractors
•A

bsence of bias
•Thorough review

 by S
M

E
s
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How
 to Prom

ote Higher Reliability -
Statistical A

nalysis of Item
s

•P
retest before using item

s to com
pute scores

•The goal is generally:
•H

igher positive discrim
ination

•M
oderate difficulty
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How
 to Prom

ote Higher Reliability -
Exam

ple of Item
 A

nalysis
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A
ppropriately difficult item

, 
discrim

inates w
ell

(could be sim
ilar to item

 depicted 
by the previous IC

C
)
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Easy item
 that does not 

discrim
inate w

ell
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Scaling and Equating

•Scaling
•A

 linear transform
ation of a num

ber or score from
 one 

scale (usually a raw
 score or num

ber correct) to another
•E

xam
ples:  tem

perature, currency
•S

im
plest is calculating a percentage 

•O
ther scaling m

ethods
•A

dvantages and disadvantages of scaling  
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Scaling and Equating

•Equating
•S

tatistical process for determ
ining com

parability of 
score interpretations based on different exam

ination 
form

s
•C

TT:  usually through com
m

on item
s (anchor test)

•IR
T:  usually through placing all param

eter 
estim

ates from
 different sam

ples of exam
inees on a 

com
m

on scale
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Validity -O
verview

•E
vidence of validity based on content

•C
riterion-R

elated validation strategies
•Item

 and test bias
•E

stablishing cut scores
•S

um
m

ary of validity as applied to credentialing 
exam

inations 
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Types of Validity Evidence
•Traditional:  C

ontent, C
onstruct, C

riterion-related
•1999

S
tandards:

“V
alidity is a unitary concept”

•2014 S
tandards

•S
ources of validity evidence based on:

•Test C
ontent 

•R
esponse P

rocesses
•Internal Structure
•O

ther V
ariables (i.e., convergent, discrim

inant, test-criterion 
relationships, generalization)

•C
onsequences of testing
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Evidence of Validity Based on C
ontent

•
Job analysis 
o

Also know
n as practice analysis, role delineation 

study, or other term
s

•
The goal:  determ

ine w
hat a practitioner m

ust 
know

 and do in the role/job
•

Collection of data (e.g., survey)
•

Interpretation of data
•

Leads to developm
ent of specifications



Psychom
etrics lunch &

 lea
rn / Ja

nua
ry 15, 2019

o
Job A

nalysis (aka P
ractice A

nalysis, R
D

S)
o

E
xam

ination S
pecifications

o
Item

 W
riting

o
E

xam
ination D

evelopm
ent

o
S

tandard S
etting

o
S

coring

Links in the C
hain of Evidence…
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C
riterion-Related Validation Strategies

•Less com
m

on for credentialing
•R

elationships of scores w
ith other m

easures
•For exam

ple:  job perform
ance ratings or  other 

assessm
ents

•C
hallenges
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Item
 and Test Bias

•Item
 bias 

•D
ifferential item

 functioning (D
IF)

•D
etection at tw

o points in the testing process:
•during exam

ination developm
ent or 

•during the analysis of exam
ination results.

•P
revention is the key
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Establishing C
ut Scores

•“P
erfect” test; no value w

ithout appropriate passing point

•
N

C
C

A
 S

tandard 17: “standard setting study that relates
perform

ance on the exam
ination to proficiency, so that the 

program
 can set a passing score appropriate for the 

certification.”
•C

riterion related (and notnorm
-referenced)
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Establishing C
ut Scores

•D
ifferent m

ethods m
ay be considered

•P
rinciples can apply regardless of form

at
•C

om
m

onalities am
ong usual m

ethods:
•S

election of judges
•A

greem
ent on M

C
P

 definition
•Judgm

ents about item
s

•R
easonability check
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Establishing C
ut Scores

•E
xam

ples of different m
ethods:

•A
ngoff

•B
ookm

ark
•E

bel, Jaeger, N
edelsky

(not often used)
•D

em
onstration of a m

odified-A
ngoff m

ethod
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Establishing a C
ut Score -A

ngoff M
ethod

•Let’s pretend:
•Y

ou are S
M

E
s

•A
 four item

 test has been approved*
•W

e just discussed and agreed on the definition of an 
M

C
P

 (or m
inim

ally qualified candidate)

•Let’s set a cut score for the C
ertified C

hocolate C
onsum

er 
(C

C
C

) exam
ination

* Item
s adapted from

 H
ogan, W

aters, N
ettles, &

 B
reyer (A

TP
, 2008)



1. W
hich of the follow

ing foods w
ould be the best to use as a palate 

cleanser before tasting chocolate?
A. red w

ine
B. tart apple
C. lettuce leaves 
D. salted corn chips

2. The process of rem
oving the outer shell from

 cocoa beans is 
called

A. clicking.
B. cloaking.
C. guppying.
D. w

innow
ing.

Rate, then w
e’ll check key



3.  W
ho is credited w

ith creating the first chocolate bar?
A. Joseph Fry
B. Rudolf Lind
C. Henri N

estle
D. M

ilton Snavely Hershey

4.  The process that is used to grade the quality of cocoa 
beans is called
A. a cut test.
B. a dry test.
C. blanketing.
D. kibbling.



Establishing the cut score

•Please announce your 
ratings

•Difficulty
•Sm

all judge variability
•Suggested cut = 74%

 
(or 3 out of 4)

Item
s 

Judge
Judge

1
2

3
4

M
eans

1
80

75
65

70
72.50

2
80

65
70

65
70.00

3
85

85
65

75
77.50

4
90

80
70

65
76.25

5
85

85
65

70
76.25

6
85

75
75

75
77.50

7
85

75
75

60
73.75

8
85

65
65

75
72.50

9
95

70
55

75
73.75

10
80

75
60

65
70.00

M
ean

85.00
75.00

66.50
69.50

74.00
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Sum
m

ary of Validity as A
pplied to 

C
redentialing Exam

inations 

•N
eeded for any assessm

ent m
ethod

•“Links in the C
hain of E

vidence U
sed to 

S
upport the V

alidity of E
xam

ination R
esults”

•D
ocum

entation
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•Q
uestions?

•Follow
 up 

Law
rence J. Fabrey, P

hD
lfabrey@

psionline.com
(until 6/28)

A
fter June 30:

Law
renceFabrey@

gm
ail.com

913.980.7136

The End


