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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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Updates in Phonological Process 
Analysis in Preschoolers

Lisa R. LaSalle, Ph.D., CCC-SLP
Moderated by: 

Amy Natho, MS, CCC-SLP, CEU Administrator, SpeechPathology.com

Need assistance or technical support?
§ Call 800-242-5183
§ Email customerservice@SpeechPathology.com
§ Use the Q&A pod
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How to earn CEUs
§Must be logged in for full time requirement
§Log in to your account and go to Pending Courses 
§Must pass 10-question multiple-choice exam with a 
score of 80% or higher 

§Within 7 days for live webinar; within 30 days of registration for 
recorded/text/podcast formats

§Two opportunities to pass the exam

Updates in 
Phonological 

Process Analysis 
in Preschoolers

Lisa R. LaSalle, Ph.D., CCC-SLP, 
University of Redlands, lisa_lasalle@redlands.edu
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Learner Outcomes
As a result of this course, participants will be able to:
§ Explain why assessing phonological processing is 

important.
§ List and describe the phonological processes that 

are suppressed in two-, three- and four-year-olds
with normal phonology.

§ Describe how to plan an informal assessment of 
preschoolers' phonological processes in both single 
word and connected speech samples.

7

Timed Agenda: 60 min
§ Background: 20 min
§ Normative guidelines per age: 2-, 3-, 4-yo’s: 

30 min
§ Sampling plan: Phonological process 

analysis options; Single words or Connected 
speech: 5 min

§ Conclusions / Q & A: 5 min

8



2/27/2018

5

27	phon.	processes,	when	
categorized	by	ages	and	
by	no	ages	(0	norms)

9

More 
background
Why is assessing 
phonology 
important? 

10



2/27/2018

6

Background: Phonological Working 
Memory (PWM)
§ Children can repeat-back/imitate non-words (NWR) that 

contain frequently-used consonants and consonant 
combinations more easily than they can do NWR of 
infrequently-used consonant sequences (i.e., PWM 
advantage). 

§ PWM supports phonological representations (Gathercole, 
2006).

§ Speech difficulty likely impairs PWM (Dodd, 2014). 
§ Thus, when we efficiently assess and treat phonological 

disorders in preschoolers, we are likely improving PWM as 
a side-effect (i.e., a “vicious” or a positive cycle).

11

§ Marini et al. (2017) found that former Late Talkers still, 
at age 3;4 (40 mos), have a mild lexical delay.  Their 
results imply that the task of Non-Word Repetition is 
an early indicator of future lexical deficits.

§ Perhaps some children, like those in the DNA-KE 
family with a FOXP gene mutation, have an impaired 
speech-based representation in the phonological 
loop, with an intact “visuospatial sketchpad,” so that 
sub-vocal rehearsal is impaired (Schultze et al., 2018). 

Background: Phonological Working 
Memory (PWM)

12
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Normative data for two- to four-year-
olds:

§ Accuracy and frequency of consonant 
clusters increases with age (Faes & Gillis, 
2017).

§ Speech sound disorders occur in 16% of 
three-year-olds, so almost as high as 1 / 5 
three-yo’s (Voss-Hoynes, 2017). 

§ Heritability of SSD with monozygotic twins: 
Concordance rates of 0.95, but genetics is 
still speculative (e.g., FOXP, Voss-Hoynes, 
2017).

13

Three subtypes of Speech Sound Disorder (SSD) in 
Speech Disorders Classification System (SDCS, Lewis 
et al., 2006) 

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

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

§ Articulation; Residual error subgroups (e.g., /s/ and /r/) 

Children	with	SSD	are	a	heterogeneous	population,	so	there	are	
subgroups.	Other	classification	schemes:	

q Speech	sound	error	symptoms	(e.g.,	typical	v.	atypical)	
q (Dis-)abilities	presumed	to	cause	the	SSD
q Language	learning	environment

14
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Background for Analysis and Assessment:
§ High word inconsistency has been associated with 

poor performance on receptive vocabulary 
measures. 

§ Is this because of:
• Unstable	lexical	representations?	(Macrae,	
2013)	
• Errors	in	selecting	and	sequencing	
phonemes?	(Dodd	&	McIntosh,	2010)	
• Or,	alternatively,	perhaps	high	word	
inconsistency	occurs	regardless	of	
vocabulary	skills,	because	inconsistency	
occurs	in	typical	speech	development	
(Sosa,	2015;	McRae	&	Sosa,	2015)

15

Background for Analysis and Assessment:
§ Approximately 6-10% percent of all school-agers do not 

naturally acquire the “late eight” phonemes, which are: 

§ /θ/, /ð/, /r/, /l/, /s/,/z/,/f/, /tʃ/
§ One in four adults living in a major US city, are learning 

English, and they may lack these ”late eight” sounds, as 
well

§ These late eight sounds are “marked,” or not universal in 
the languages of the world, but may be prevalent in 
English (e.g., Bleile, 2017). 

16
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Normative 
guidelines

List and describe the phonological 
processes that most two-, three-, & 
four-year-olds with normal phonology 
have suppressed

17

Normative data / “Norm guidelines” 
Two-year olds are 50% 
intelligible to strangers; 
these phonological 
processes are suppressed 
by year’s end: 

§ Final consonant deletion
§ Nasal/glide cluster reduction
§ Velar and labial assimilation 
§ Prevocalic voicing
§ Stopping of /θ/ ,  /f/

Three-year olds are 75% 
intelligible to strangers; 
these phonological 
processes are  suppressed 
by year’s end:

§ Weak syllable deletion
§ /s/, liquid cluster reduction
§ Velar fronting 
§ Stopping of /v/, /s/ , /z/
§ Final devoicing

18
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Normative data / “Norm 
guidelines” 

Four-year olds are near-adult-like in their 
phonological production skills and abilities: 
§ These phonological processes persist, but not past 5yo:

ØPalatal	fronting	
ØStopping	of	/ð/	
ØGliding	of	liquids and	Vocalization	

§ Some processes have no available norms (e.g., 
alveolarization) 

§ Some processes are considered atypical of development at 
any age (e.g., interdentalization) 

19

Typical two-year-old phonological 
process explanations, there are 7: 
The	first	three	phonological	processes	affect	the	canonical	
shape	or	syllable	structure	of	the	word	-- FCD,	NCR,	GCR:	

1

20
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Ensure	child	
doesn’t	have	an	URI	
(cold),	etc	

Typical two-year-old 
phonological process 
explanations: 

2

21

Typical	two-year-old	phonological	process	explanations:	

1

3

22
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Typical	two-year-old	phonological	process	explanations:

4

23

Typical two-year-old phonological process 
explanations:

5

24



2/27/2018

13

Typical	two-year-old	phonological	process	explanations:

6

25

Typical two-year-old phonological process 
explanations:

7

26
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Typical Three-
year-old 
phonological 
process 
explanations 

27

Typical Three-year-old phonological process 
explanations, there are 6 of these: 

1

28
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Typical	Three-year-old	phonological	process	explanations:	

2

29

Three-year-old phonological process explanations:

1

3

30
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Three-year-old	phonological	processes:	Place	of	articulation	

4

31

5a

5b

5c

Three-year-old	phonological	processes:	Manner	of	articulation

32
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Three-year-old	phonological	processes:	Voicing type
6

33

Typical Four-year-old 
phonological 
processes

34
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Typical Four-year-old phonological processes (4 of 
them): 

1

35

Typical	Four-year-old phonological	process	explanations:	

1a
1b
2
3

36
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Typical	Four-year-old phonological	process	explanations:	

4

37

No available age-related evidence for these 
five phonological processes, so if persisting at 
age 4, concern is warranted:
1

38
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No available age-related evidence for 
these five phonological processes:
2

39

No available age-related evidence for 
these five phonological processes:
3

40
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No available age-related evidence for 
these five phonological processes:
4

41

No available age-related evidence for 
these five phonological processes:
5

42
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Five phonological processes atypical at any age:

2
1

43

Five phonological processes atypical at any age:
2

44
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3

Five	phonological	processes	atypical	at	any	age:

45

Five phonological processes atypical at any age:

4

46
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Five phonological processes atypical at any age:
5

47

“Sampling plan”
Interpretations are based on either or 

both the single-word & connected 
speech samples

48
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Phonological process analysis 
options

Single words? 
§ Opportunity to check 

stimulability and Imitation types
§ Opportunity to check 

facilitation: 
§ As a singleton v. cluster
§ Target sound 1x in a 

monosyllabic or bisyllabic
word: Initial, Medial - Syll-
releasing or arresting, Final

§ Target sound in a high 
frequency word

Connected speech?
§ Baseline intelligibility can be 

determined, X = 1 unintelligible 
syllable (e.g., SALT)

§ More recognizable problems 
and generalizable solutions

§ Suprasegmentals can be 
assessed:

§ Intonation / rate
§ Syllable stress
§ Juncture 

49

Speech Sample Analysis: 
§ 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 sample: What is 
the percent opportunity to 
apply? 
§ e.g., topic is about the 

“blue plane” /blu/ & 
/plen/  

/bl/ à [b]
||||  4

/pl/ à [p]
|||  3

/bl/+ & /pl/+
||           |   = 3

/bl/ & /pl/ opportunities 
= 10  7/10 = 70% applic. 

50
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An option: Percent Consonants Correct 
(PCC) 

§ Frequently reported
§ 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 all 

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

51

The old way (Stampe, 1973; Edwards, 1986), the way of most 
standardized tests: Phonological process 
analysis: 
§ “Phonological processes” are error patterns reflecting: 

§ Developmental or atypical phonological constraints (e.g., 
cluster reduction vs. initial consonant deletion) 

§ Phonological processes are inventory-based (phoneme +/-)
§ Standardized assessments might identify:

§ # 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); 

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

52
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Adjunct to Phonological process 
Analysis: Use of acoustic analysis
§ Free acoustic analysis tools are readily available, such as 

www.praat.org
§ Acoustic measures are more valid than perceptual 

measures of children with SSD (e.g., Navasivayam et al. , 
2013) 

53

Conclusions
§ One function that phonological process analysis 

serves is that of screening, which is a critical 
task.  

§ Severity and subgroup diagnosis is best determined 
by thorough case history, OPE, standardized tests 
(e.g., KLPA with GFTA; HAPP-3) and/or stimulability. 

§ A child with a mild phonological or speech sound 
disorder of any subgroup need only show one age-
inappropriate phonological process (n=7 phon. 
processes persist @ 2yo, 6 persist @ 3yo, 4 persist 
@ 4yo = 17) or atypical phonological process (n=10).

54
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Questions?
…And hopefully 
some answers
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