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 The P-O-S-E©: Phonological / Orthographic
Substitution Evaluation is a criterion-referenced
assessment instrument, designed to probe for
substitution errors in a child's phonological (spoken)
and orthographic (written, scored as equivalent
phonology) representations of target short vowels
presented in monosyllabic non-word and real word
spelling and reading tasks; i.e. an incorrect phoneme
is substituted for the target phoneme.

 Silent /e/ rule test items are incorporated as a cross-
check and validation of the depth of short vowel
proficiency. Outcomes provide prescriptive
interventional direction when indicated.
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 A criterion-referenced screening test, the
Phonological Orthographic Substitution
Evaluation (P-O-S-E©) is designed to extract
underlying phonological codes operating in the
student’s reading and spelling processes.

 The P-O-S-E© elicits the sound/symbol system
utilized by students in the automaticity of
spelling & reading.

 P-O-S-E© focuses on short vowel proficiency
using monosyllabic  non-words and low
frequency of occurrence real words.

 P-O-S-E© target level is Grade 3 with option to
survey Grade 2.
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 A short vowel assessment instrument was constructed using
monosyllabic real and non-words in CVC (short vowel) and
CCVCC (short vowel and silent /e/) formats, balancing target
vowel occurrences, consonants and blends while avoiding
homonyms.

 Given the inverse relationship between word-frequency and
time required for perception (Hall, 1953), thirty low probability
monosyllabic words were selected from catalogued
vocabularies. (Thorndike, 1968; British National Corpus, via
Webster’s Online Dictionary, Rosetta Edition). Monophonic and
biphonic phonotactic probabilities (Vitevitch, 2004) did not
differ for real and non-word items (P>.10).

 Subsequent validation of real word frequency counts
(=4.4/10^6;SE=0.8) was obtained using the Corpus of
Contemporary English (Davies, 2008)
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The P-O-S-E© 2006-7 Grade 3 validation study
(n=275) demonstrated the following internal
correlations:
Cronbach alpha 120 test items:   0.96
Cronbach alpha 60 spelling test items: 0.93
Cronbach alpha 60 reading test items: 0.92
Correlation spelling half with reading half :
 r= .77 P <.0001.
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The 2006-7 P-O-S-E© Grade 3 (Plainview, NY)
validation study (n=275) demonstrated the following
correlations:
  Contemporary (2006-7) NYS ELA: r=.41; P=.0001.
 Forward ELA scores +1 year r=.39; +2 years

r=.19; +3 years r=.28; + 4years r=.26.
 Fountas and Pinnell Benchmark (*N=78): r= .60,

P<.0001
 (Otis IQ: r=.29; P < .0001)
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In the Mineola, NY 2012-13 study of Grade 3 students
(n=191) , the following correlations were obtained:

How does the P-O-S-E© correlate with
other measures of literacy?
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What are P-O-S-E© short vowel
substitution error patterns? I

 Phonological / Orthographic Substitution errors occur when a child's
phonologic (read/spoken) or orthographic (spelled/written - scored as
equivalent phonology) representations deviate within morphological context
from the target vowels.

 When reported as a point at the intersection of Cartesian coordinates (F1 /
F2) on the vowel quadrangle, substitution errors can be described in terms
of deviations in direction and distance relative to the target vowel.

 The area immediately surrounding the target vowel is known as the
phonological neighborhood. The most frequent category of errors is
substitutions found in the phonological neighborhood.

 With ESL students,  primary language phonotactic probabilities prevail. I.e.
Spanish/Hispanic students will consistently substitute (ē) for (ĭ) when
reading the letter I and reverse the pattern when hearing the phoneme (ĭ) .

 The second most frequent category of errors involves the substitution of
long vowel cognates for short vowels and vice versa; I.e a silent /e/ rule
infraction.
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What are P-O-S-E© short vowel
substitution error patterns? II

 The ubiquity of short vowel substitution error patterns suggests the
presence of erroneous phonological/orthographic rules operating within the
student’s cognitive linguistic processing.

 Error patterns can  also be characterized concurrently by the degree of
symmetry between spelling and reading short vowel substitutions.

 P-O-S-E© substitution errors can range from adjacent to remote.
 Adjacent implies that the expressed short vowel is minimally displaced from

the target vowel within the phonological neighborhood. Remote means that
the expressed short vowel is widely removed from the target location on
the vowel quadrangle i.e.  Significantly removed from the phonological
neighborhood.

 P-O-S-E© substitution errors can be mirrored or disjunctive.
 Mirrored means that the same short vowel displacement locus is reflected in

both the phonologic and orthographic expressions of the target. Disjunctive
means that the short vowel displacement locus differs between phonologic
and orthographic expressions of the target.
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What are P-O-S-E© short vowel
substitution error patterns? III

 P-O-S-E© substitution errors can be systematic or random.
 Systematic connotes that there is a consistency in locus of the expressed short

vowel displacement on similar vowel test items. Random indicates a non-
specific dispersion of errors within the vowel space. The latter  condition
(choatic) suggests the absence of rules.

 P-O-S-E© substitution errors may appear obsessive.
 The persistent substitution of a single vowel or vowel cluster across target

vowels lmplies a rule to the effect of : “If you don’t know the answer,
substitute _____.”

 P-O-S-E© substitution errors can present as long vowel substitutions for short
vowel items and short vowel substitutions for long vowel (silent /e/) items.

  P-O-S-E© item omissions of target vowels or entire test items are also
reported as (null) substitution errors.

 Interpretation of the short vowel substitution error patterns provides
interventional guidance. For example, a review of an ESL student’s first
language phonology and phonotactic probabilities may reveal phonemic
variations in vowels which appear allophonic in English.
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What are common P-O-S-E© vowel
substitution errors? I

The table of short and long  vowel substitution errors shown below is
based on an analysis of 33,000 3rd grade P-O-S-E© test item
responses from 275 students in three schools of the Plainview-Old
Bethpage School District in 2006-07. District Demographics: 80%
White; 15% Asian 4% Spanish/Hispanic; 0% Black.
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What are common P-O-S-E© vowel
substitution errors? II

P-O-S-E©, Inc
www.P-O-S-E.net
Carol A. Sullivan, CCC-SLP
Roy F. Sullivan, PhD, CCC-A



16

What are common P-O-S-E© vowel
substitution errors? III
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What are common P-O-S-E© vowel
substitution errors? IV
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Criterion referenced testing of
monosyllabic short vowels and the
silent /e/ rule, in closed syllables,
measures a body of knowledge
determined by the State Common Core
Standards to be mastered by the end of
2nd grade.
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 Common Core State Standards target  2nd grade
for instruction of short vowels in monosyllabic
words and the silent /e/ rule

 “In the English language, the vowel forms the
nucleus of every syllable” (S. Nolan, 2007)

 Failure to acquire accurate short vowel
knowledge inhibits future acquisition of long
vowels.
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Students from K through 3rd grade are
developing the skills for proficient
reading
Students from 4th grade and higher
are using reading to learn.
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Spelling test
Group or individual

administration
Time:  30 minutes
Two sections (30

items each)
Non-words –”vip”
Low-frequency-of -

occurrence real
words- “mute”

Reading test
 Individual

administration
 Time:  5 minutes per

student
 Two sections (30 items

each)
 Words are identical to

spelling test
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STIMULUS 2STIMULUS 1

Evaluate

RESPONSE 1 RESPONSE 2

Process Process

Phonological-Orthographic
Substitution Evaluation

P-O-S-E© ARCHITECTURE
MODULAR PERMUTATIONS P-O-S-E©
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STIMULUS 2
Orthographic
Visual input

STIMULUS 1
Phonological

Auditory input

Evaluate Vowel Substitution Error Patterns

RESPONSE 1
Visually monitored

Grapho-Motor
Orthographic

output

RESPONSE 2
Auditorily monitored

Oral-Motor
Phonological

output

Process: Transform
Orthography to

equivalent
Phonology

Process: Transcribe
Phonology

Enter
Phonology

Phonological-Orthographic
Substitution EvaluationP-O-S-E©

P-O-S-E© ARCHITECTURE
MODULAR PERMUTATIONS
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STIMULUS 2
Orthographic
Visual input

STIMULUS 1
Phonological

Auditory input

Evaluate Vowel Substitution Error Patterns

RESPONSE 1
Visually monitored

Grapho-Motor
Orthographic

output

RESPONSE 2
Auditorily monitored

Oral-Motor
Phonological

output

Process: Transform
Orthography to

equivalent
Phonology

Child
hears

morpheme

Child
transcribes
morpheme

Examiner
enters

equivalent
phonology

Child
reads

morpheme

Child
articulates
morpheme

Examiner
evaluates

vowel
substitution

error patterns

Process: Transcribe
Phonology

Enter
Phonology

Examiner
transcribes

& enters
perceived
phonology

Phonological-Orthographic
Substitution Evaluation

P-O-S-E© ARCHITECTURE
MODULAR PERMUTATIONS P-O-S-E©
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SESSION 2
Orthographic
Visual input

SESSION 1
Phonological

Auditory input

Non-Words
(n=30)

Non-words
(n=30)

Child
hears

morpheme

Child
transcribes
morpheme

Examiner
enters

equivalent
phonology

Child
reads

morpheme

Child
articulates
morpheme

Real words
(n=30)

Examiner
transcribes

& enters
perceived
phonology

Real words
(n=30)

Phonological-Orthographic
Substitution Evaluation

P-O-S-E© ARCHITECTURE
MODULAR PERMUTATIONS P-O-S-E©
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SESSION 2
Orthographic
Visual input

SESSION 1
Phonological

Auditory input

Non-Words

Child
hears

morpheme

Child
transcribes
morpheme

Examiner
enters

equivalent
phonology

Child
reads

morpheme

Child
articulates
morpheme

Examiner
transcribes

& enters
perceived
phonology

Phonological-Orthographic
Substitution Evaluation

Real words

Short vowel CVC (n=10)

Short vowel CCVCC (n=10)

Silent /e/ rule CCVCCe (n=10)

Short vowel CVC (n=10)

Short vowel CCVCC (n=10)

Silent /e/ rule CCVCCe (n=10)

Non-Words

Short vowel CCVCC (n=10)

Silent /e/ rule CCVCCe (n=10)

Real words

Short vowel CVC (n=10)

Short vowel CCVCC (n=10)

Silent /e/ rule CCVCCe (n=10)

Short vowel CVC (n=10)

P-O-S-E© ARCHITECTURE
MODULAR PERMUTATIONS P-O-S-E©
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Spelling(S) / non-words(n)
30 items

Spelling(S) / real words(r)
30 items

Reading(R) / real words(r)
30 items

Sn
1.CVC

10 SV items
2/phoneme (5)

Sn
2. CCVCC
10 SV items
2/phonmme (5)

Sn
3. CVCe
10 /e/ items
2+/phoneme (4)

Sr
1. CVC

10 SV items
2/phoneme (5)

Sr
2.CCVCC
10 SV items
2/phoneme (5)

Sr
3. CVCe
10 /e/ items

2+ phoneme (4)

Sn 1 + 2
20 SV Sn items

4 / phoneme (5)

Sr 1 + 2
20 SV Sr items

4 / phoneme (5)

Sn + Sr 1 + 2
40 SV S items
8 / phoneme (5)

Rn
1.CVC

10 SV items
2/phoneme (5)

Rn
2. CCVCC
10 SV items
2/phoneme (5)

Rn
3. CVCe
10 /e/ items

2+/ph0neme (4)

Rr
1. CVC

10 SV items
2/phoneme (5)

Rr
2. CCVCC
10 SV items
2/phoneme (5)

Rr
3. CVCe
10 /e/ items
2/phoneme (5)

Rn 1 + 2
20 SV Rn items
4 / phoneme (5)

Rr 1 + 2
20 SV Rr items
4 / phoneme (5)

Sr + Sn 1+ 2
40 SV R items
8 / phoneme (5)

Sn1+Sr1+Sn2+Sr2+Rn1+Rr1+Rn2+Rr2
80 SV items

16 / phoneme (5)

Sn + Rn 1 + 2
40 SV n items
8 / phoneem (5)

Rr + Sr 1+ 2
40 SV r items
8 / phoneme (5)

Sn 3 + Sr 3
20 S/e/ items
4+ / phoneme (4)

Rn + Rr 3
20 R/e/ items

4+ / phoenme (4)
A I O U

Sn 1 + Sr 1
20 CVC items
4 / phoneme (5)

Sn 2 + Sr 2
20 CCVCC items

4 / phoneme (5)

Rn 1 + Rr 1
20 CVC items
4 / phoneme (5)

Rn 2 + Rn 2
20 CCVCC items

4 / phoneme (5)

Sn1+Sr1+Rn1+Rr1
40 CVC items
8 / phoneme (5)

Rn2+Rr2+Sn2+Sr2
40 CCVCC items

8 / phoneme (5)

Reading(R)/ non-words(n)
30 items

S =Spelling

R = Reading

n =  non-words

r = real words

C = Consonant

V = Vowel

SV = Short Vowel

/e/ = “silent e” rule
X / phoneme  (Y) =

X samples each of Y
vowel  phonemes

a e I o u = short vowels
(n=5)

A I O \U = silent /e/
long vowels (n=4)  [ E ]

a e i o u a e i o u

a e i o u a e i o u

a e i o u a e i o u

a e i o u

Sn + Sr + Rn + Rr 3
40 /e/ items

8+ / phoneme (4)

A I O U

a e i o u a e i o uA I O U

a e i o u a e i o u

a e i o u

a e i o u

Phonological-Orthographic
Substitution EvaluationP-O-S-E©

P-O-S-E© ARCHITECTURE
MODULAR PERMUTATIONS
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SPELLING, INDIVIDUAL SPELLING, MULTI-CLASSSPELLING, SINGLE CLASS

READING INDIVIDUAL
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P-O-S-E© RTI Spelling Test Results for
Grade 3 ESL Student in Her Own Handwriting

K KFalana Falana
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P-O-S-E© Baseline Spelling Test Errors
Transcribed in AHD* Notation by SLP

* American Heritage Dictionary
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P-O-S-E© Baseline Reading Test Errors
Transcribed in AHD* Notation by SLP

* American Heritage Dictionary
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 Individual student responses are entered
into the included Excel-based computer
application that analyzes the results.

 An individual report is produced that
identifies error patterns in short vowels and
the silent /e/ rule.

 The analyzed data becomes a prescriptive
template for targeted intervention by
classroom teachers, speech-language
pathologists, reading teachers and ESL
teachers.
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Student Baseline P-O-S-E© Test Results Analyzed Using
Included Excel©-Based Scoring Application: Table Format
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Student Baseline P-O-S-E© Test Results Analyzed Using
Included Excel©-Based Scoring Application: Chart Format
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Student Baseline P-O-S-E© Test Transcript Using School
District Forms-with-Processing (Option)

p
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Student Baseline P-O-S-E© Test Outcome Using
Individual Vowel Quadrangle Display (Option)

SHORT (ĭ) SPELLING AND READING SHORT (ŭ) SPELLING AND READING

FalanaA A Falana
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 Where full class or grade level P-O-S-E© testing is proposed, it
is essential that school districts avail themselves of the
P-O-S-E© Forms-With-Processing (FWP) service.

 Considerable staff time is saved. Spelling results are scored
directly from the handwritten response sheets and coordinated
with Reading results entered in the data processing program
from the examiner’s transcription of errors.

 Because a comprehensive table of vowel errors and exceptions
is incorporated into the computerized processing service,
scoring is internally consistent and not subject to variability of
interpretation among examiner/scorers.

 The FWP service produces, for each student on a single color-
coded table,  a series of enhanced individual reports including
a transcript of vowel errors as well as pre-vowel and post-
vowel consonant errors.
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 A full class Baseline performance report is compiled for
each class that identifies error patterns in short vowels
and the silent /e/ rule long vowels for every student

 The baseline FWP analysis sets intervention priority levels
becoming a prescriptive template for targeted
intervention by classroom teachers, speech-language
pathologists, reading teachers and ESL teachers.

 For year-end P-O-S-E© RTI testing, a detailed FWP report
compares Baseline and RTI findings for each class
member and for the class as a whole including tables of
RTI gains in performance.

 Sample reports can be view on the www.P-O-S-E.net
website.
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P-O-S-E© INTERVENTIONAL VOWEL
TRAINING

INDIVIDUAL GROUP
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 Data on errors provide prescriptive information for
targeted intervention in classroom, SLP, reading
and special education instructional contexts.

 Students with high levels of errors receive targeted
intervention by the speech-language pathologist,
in areas of phonological knowledge to develop
competencies foundational to the core curriculum.
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P-O-S-E© Baseline and RTI  Reports
All teachers receive a copy of the summary class results
Teachers have a copy of the classroom summary and bar graph

indicating students short vowel performance arrayed from the
highest number of errors to the least number
 In-service training meetings are set up using the P-O-S-E© data

for their students as a basis for planning targeted intervention
Remediation manuals are distributed with referenced books

including word lists to be used for targeted intervention
A P-O-S-E© intervention team is established incorporating  ESL,

Reading, SLP, Special Education and Classroom teachers for
students with mid- and high intervention priority levels of  vowel
errors.
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 ESL students
Spanish/Hispanic languages  have five basic vowels.
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 Learning Disabilities
 Speech and Language Disorders
 Hearing Loss
 Developmental issues requiring protracted

teaching of basic phonics
 Teaching methodology

44

P-O-S-E©, Inc
www.P-O-S-E.net
Carol A. Sullivan, CCC-SLP
Roy F. Sullivan, PhD, CCC-A



45

P-O-S-E© RTI Spelling Test Results for
Grade 3 ESL Student in Her Own Handwriting

Falana FalanaK K
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Student RTI P-O-S-E© Test Results Analyzed
Using Included Excel©-Based Scoring Application:
Table Format

Falana

P-O-S-E©, Inc
www.P-O-S-E.net
Carol A. Sullivan, CCC-SLP
Roy F. Sullivan, PhD, CCC-A



47

Student RTI P-O-S-E© Test Results Analyzed
Using Included Excel©-Based Scoring Application:
Chart Format
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Student RTI P-O-S-E© Test Transcript Using
School District Forms-with-Processing Option

(OPTION)
Falana
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The P-O-S-E© and Your School District: I

 Review the P-O-S-E© school district operational flow
chart.

 Designate a member of the school district staff to
serve as P-O-S-E© coordinator.

 Experience has demonstrated that a credential  in
Speech-Language Pathology is to be valued in the role
of P-O-S-E© coordinator, given the foundational
nature of short and long vowel phonology in literacy.

 Secure a P-O-S-E© test kit with license for the school
district.
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 Contract with P-O-S-E©, Inc. for in-district service
training of key personnel assigned to the P-O-S-E©
project

or
 Enroll  key personnel in a two-segment offsite P-O-S-E©

tutorial course offered on demand in the Summer interval.

 Part I: Administering scoring the P-O-S-E©;
Interpreting the findings; evidence-based structure of
modular P-O-S-E© vowel intervention.

 PART II: Organization and management of a
comprehensive Grade 3 P-O-S-E© assessment and
intervention program.
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 Administer P-O-S-E© baseline tests to a select sample
of Grade 3 students.

 Use the P-O-S-E© computer scoring application to score
and process in-district the individual student results.

 Make a data-based determination to proceed with a
curriculum-integrated application of the P-O-S-E©
program across the entire Grade 3 level.
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 The nature and range of individual Grade 3 student
error scores will provide evidence for the projected
extent of  school district commitment to
incorporating the P-O-S-E© into its literacy
armamentarium.

 Options for district use of the P-O-S-E© include:
 A. Continue  with use as a diagnostic test,

selectively applied to preselected students
or

 B. Commit to  programmatic P-O-S-E© testing
and intervention with the entire Grade 3
population for both Baseline (Fall) and RTI
(Spring).
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 The comprehensive P-O-S-E© program requires the
forms-with-testing (Title I-eligible) option which
includes full scoring of handwritten P-O-S-E© Spelling
responses and transcribed P-O-S-E© Reading responses.

 Individual student reports of P-O-S-E© performance are
provided as well as class summaries that facilitate
modular intervention strategies.

 At year end, a P-O-S-E© RTI report is provided for
individual students as well as for each Grade 3 class.
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The P-O-S-E© and Your School District: V
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For additional information including validation
studies, sample reports, online-instructional videos
demonstrating group and individual P-O-S-E©

testing procedures and intervention, visit:

www.P-O-S-E .net
E-mail: c@p-o-s-e.net
Phone: 516-248-POSE (7673)
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