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If you are viewing this course as a recorded 
course after the live webinar, you can use the 
scroll bar at the bottom of the player window 
to pause and navigate the course.

This handout is for reference only. It may not 
include content identical to the powerpoint. 
Any links included in the handout are current at 
the time of the live webinar, but are subject to 
change and may not be current at a later date.
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Agenda
6

Background & Normative data for two-, three-, 
& four-year-olds 

Phonological process analysis options: Single 
words or Connected speech?

Interpreting the samples

Treatment approach considerations

Conclusions / Q & A
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Three subtypes of Speech Sound Disorder (SSD), 
according to Speech Disorders Classification System

(1) Genetic, Otitis Media with Effusion (OME) and/or Psychosocial 

(2) Dysarthria, Apraxia (CAS) and/or Not otherwise specified

(3) Residual error subgroups (/s/ and /r/) / Articulation

7

 Children with Speech Sound Disorders (SSD) are a heterogeneous 
population, deserving the creation of subgroups. 

 Other classification schemes: 
 Speech sound error symptoms

 (Dis-)abilities presumed to cause the SSD

 Language learning environment

THE SIX PSYCHOMETRIC SPEECH SOUND DISORDER 
/ PHONO TESTS INCLUDED IN THIS REVIEW DID NOT 
SHOW MOST OF THE  “…PROPERTIES REQUIRED OF 

WELL-DESIGNED NORM-REFERENCED TESTS. 

OF PARTICULAR CONCERN WAS LACK OF ADEQUATE 
SAMPLE SIZE, POOR EVIDENCE OF CONSTRUCT 
VALIDITY, AND LACK OF INFORMATION ABOUT 

DIAGNOSTIC ACCURACY (P.365).”

8

Kirk & Vigeland (2014) 
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CREATE OR AWAIT 

BETTER TESTS 

OR 

CREATE & USE CRITERION-
REFERENCED TESTS!

9

Solutions to this norm-referenced 
phonology test problem? 

…FOR PHONOLOGICAL 
PROCESSES

10

Normative data for two-, 
three-, & four-year-olds… 
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3 yo: 75% intelligible to strangers; 
phonological processes suppressed:
3 yo: 75% intelligible to strangers; 

phonological processes suppressed:

 Final consonant deletion

 Nasal and glide cluster reduction

 Velar and labial assimilation 

 Stopping of /θ/ & /f/

 Prevocalic voicing

 Weak syllable deletion

 /s/ and liquid cluster reduction

 Velar fronting 

 Stopping of /s/, /v/, & /z/

 Final devoicing

Normative data / “Norm guidelines” 
11

2 yo: 50% intelligible to strangers; 
phonological processes suppressed:
2 yo: 50% intelligible to strangers; 

phonological processes suppressed:

12

 Four-year olds are most near-adult-like (~90-100% 
intelligible) in their phonological production skills and abilities:  
 These phonological processes persist or are suppressed:
Palatal fronting 
Stopping of /ð/ 
Gliding of liquids and Vocalization 

 Processes that have no available norms (e.g., 
alveolarization) 

 Processes that are atypical of development at any age (e.g., 
interdentalization) 

Normative data / “Norm guidelines” 
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13

Typical Two-year-old Phonological Process Explanations: 

Phonological processes affecting the canonical shape of the word: 

14
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Ensure child 
doesn’t have a URI 
(cold), etc 

Typical Two-year-old Phonological Process Explanations: 
15

Typical Two-year-old Phonological Process Explanations: 
16
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Typical Two-year-old Phonological Process Explanations:

17

Typical Two-year-old Phonological Process Explanations: 
18



11/26/2014

10

Typical Two-year-old Phonological Process Explanations: 
19

Typical Two-year-old Phonological Process Explanations: 
20
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21

Typical Three-year-old Phonological 
Process Explanations 

Typical Three-year-old Phonological Process Explanations: 

22
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Three-year-old Phonological Process Explanations: 

23

Three-year-old Phonological Process Explanations: 

24
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Three-year-old Phonological Process Explanations: 

25

Three-year-old Phonological Process Explanations: 

26
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Typical Three-year-old Phonological Process Explanations: 
27

28

Typical Four-year-old Phonological 
Process Explanations 
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Typical Four-year-old Phonological Process Explanations: 
29

30

Typical Four-year-old Phonological Process Explanations: 



11/26/2014

16

Typical Four-year-old Phonological Process Explanations: 
31

No Available Age-related Evidence for these Phonological Processes:
32
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No Available Age-related Evidence for these Phonological Processes:
33

No Available Age-related Evidence for these Phonological Processes:
34
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No Available Age-related Evidence for these Phonological Processes:
35

No Available Age-related Evidence for these Phonological Processes:
36
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No Available Age-related Evidence for these Phonological Processes:
37

Atypical Phonological Processes (i.e., no norms):
38
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Atypical Phonological Processes (i.e., no norms):
39

Atypical Phonological Processes (i.e., no norms):
40
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Atypical Phonological Processes (i.e., no norms):
41

Atypical Phonological Processes (i.e., no norms):
42
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Single words? Single words? Connected speech?Connected speech?
 Drawbacks: Motivating to the 

child? Word avoidances? 
 Opportunity to check stimulability: 

Imitation types (direct, delayed) 
 Opportunity to check facilitation: 
 As a singleton v. cluster
 Target sound occurs 1x in a word
 Target sound in a stressed syllable
 Target sound in a high frequency word or 

in a shorter, simpler word

 Drawback: May lack context & 
frustrate the child with a phono-dis

 Baseline intelligibility can be 
determined via X = 1 unintelligible 
syllable (SALT)

 More recognizable problems and 
generalizable solutions

 Suprasegmentals can be assessed:
 Intonation / rate
 Syllable stress
 Juncture 

Phonological Process Analysis Options
43

Speech Sample Analysis 
44

 Connected speech sample: Which of the 
26 phonological processes are occurring on 
at least one opportunity?

 Single-word sample: What is the 
stimulability / facilitating context? 

 Either or both samples: What is the 
percent opportunity to apply? 
 e.g., topic is about the “blue plane” /blu/ & /plen/

 Let’s watch Ely. What notes would you make?   

/bl/  [b]
||||  4
/pl/  [p]
|||  3

/bl/+ & /pl/+
||             |   = 3
/bl/ & /pl/ oppor. = 10

7/10 = 70% applic. 
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Ely: 4;4 S+DP; Dyslexia in familial Hx
45

 Ely’s video

INTERPRETATIONS ARE BASED ON 
EITHER OR BOTH SINGLE WORD AND 

CONNECTED SPEECH SAMPLES

46

Interpreting the Samples
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Measures: Percent Consonants Correct (PCC) 

 Frequently reported; What about Percent Vowels Correct (PVC)?
 Can be determined on any sample: Single-word (highest PCC likely), 

elicited imitated sentences (somewhat lowerPCC) & spontaneous 
(likely lowest  PCC) 

 Many problems with its use: 
 Influenced by speech sample type and size; 
 Ignores vowels; 
 Tedious measure to use clinically; 
 Age-appropriate, delayed, atypical errors are weighted equally  false 

positives and atypical SSD children are prioritized equally to children with 
phonological delays

47

The old way (Stampe, 1973; Edwards, 1986) & the way of most 
standardized tests: Phonological process analysis 

 “Phonological processes”  are error patterns reflecting: 
 Developmental phonological constraints (e.g., cluster reduction)

 Atypical constraints (e.g., initial consonant deletion) 

 Standardized assessments might identify:
 The number of times error patterns are used in a picture naming task by 

more than 10 % of children in six-month age bands (Norms) 

 Delay (use of error patterns typical of a younger age group), and 

 Disorder (use of error patterns not apparent at any age in the norms)

48
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Adjunct to Phonological process Analysis: Use of Acoustic Analysis

 Free acoustic analysis tools are readily available: e.g., Praat.org; 
audacity.sourceforge.net ;etc 

 Acoustic measures are more valid than perceptual measures of children 
with SSD (Navasivayam et al. , 2013) 

49

Adjunct to PCC: 

Proportion of whole-word proximity (PWM; Newbold, 
Stackhouse & Wells, 2013)

Numerator = All phonemes (consonants and vowels) 
in a child’s production of a word (correct plus 
incorrect), added to the number of accurately 
produced consonants. 

Denominator = Number of phonemes plus 
consonants in the adult production of that word

50
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Single-word Single-word Connected SpeechConnected Speech

 Percent application of any of the 
26 phonological processes that 
could be occurring

 Stimulability? Facilitation? /ri/

 Backing down to stimulating 
target sounds? 

 Are target sounds in the 
inventory? 

 Intelligibility with and without 
context?

 Suprasegmental assessment?

 Comparison to single-word 
production

 SALT analysis: e.g., Ely 

 Coping with frustration over not 
being understood?

51

Interpreting the Samples

Treatment Considerations: What to target? 
52

 Highest percent application phonological processes

 Most delayed phonological processes

 The atypical phonological processes

 Phonological processes affecting high frequency words (child’s name) 

 Interacting phonological processes

 Phonological processes with greatest negative impact on intelligibility

 The processes, which, if suppressed efficiently (e.g., low %application),  
would start a “domino effect” for the other phonological process 
suppression
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Phonological Working Memory (PWM)

 PWM supports phonological representations (Gathercole, 2006) 

 Children can imitate non-words containing frequently-used 
consonants and consonant combinations easier (PWM advantage) 
than they can imitate non-words containing infrequently-used 
consonant sequences. 

 “Speech difficulty likely impairs PWM, not that PWM underlies 
speech errors” (Dodd, 2014) 

 Thus when we efficiently assess and treat phonological disorders in 
preschoolers, we are perhaps improving PWM as a side-effect.

53

54

Conclusions & Questions ?

Norms?

Single words? 

Connected speech? 

Interpretation? 

Tx options? 

Ely?

Other cases? 




