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Tutorial: Motor-Based Treatment
Strategies for /r/ Distortions
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Purpose: This tutorial summarizes current best practices
in treating American English /r/ distortions in children with
residual speech errors.

Method: To enhance the effectiveness of clinicians’ cueing
and feedback, the phonetics of /r/ production is reviewed.
Principles of acquisition, which can inform how to practice
/r/ in the early stages of therapy, are explained. Elements
of therapy that lack scientific support are also mentioned.
Results: Although there is significant variability in /r/
production, the common articulatory requirements include
an oral constriction, a pharyngeal constriction, tongue body
lowering, lateral bracing, and slight lip rounding. Examples
of phonetic cues and shaping strategies are provided to
help clinicians elicit these movements to evoke correct
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/r/ productions. Principles of acquisition (e.g., blocked
practice, frequent knowledge of performance feedback)
are reviewed to help clinicians structure the earliest
stages of treatment to establish /r/. Examples of
approaches that currently lack scientific support include
nonspeech oral motor exercises, tactile cues along the
mylohyoid muscle, and heterogeneous groupings in group
therapy.

Conclusion: Treatment strategies informed by phonetic
science and motor learning theory can be implemented
by all clinicians to enhance acquisition of /r/ for children
with residual errors.

Supplemental Material: https://doi.org/10.23641/asha.
12771329

tortions of American English /r/' can be difficult to

correct and may persist for years (Flipsen, 2015).
A number of child and clinician factors may play a role in
treatment outcomes for these residual speech errors (e.g.,
Kwiatkowski & Shriberg, 1998); however, implementing
scientifically informed cueing and practice strategies for /r/
may help remediate these errors during therapy. A host of
research has used instrumental approaches to elucidate the
complex articulatory actions of correct and misarticulated
/r/ through technologies such as ultrasound imaging of the
tongue (e.g., Klein et al., 2013; Modha et al., 2008; Preston,
McAllister Byun, et al., 2017), cineradiography (Delattre
& Freeman, 1968), electropalatography (EPG; Hitchcock
et al., 2017; Schmidt, 2007), magnetic resonance imaging

I ' or some children with speech sound disorders, dis-
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(MRI; Boyce, 2015; Tiede et al., 2004), and electromagnetic
articulography (van Lieshout et al., 2008). Although those
technologies are not readily available to all clinicians, the
information gained from these and other sources contributes
to a deeper understanding of the articulatory actions re-
quired for /r/, which can in turn inform clinicians’ phonetic
cues and elicitation strategies. Furthermore, appropriately
structured practice and detailed feedback may help stabilize
[t/ production. In this tutorial, therefore, we focus on scien-
tifically rooted strategies that all clinicians can implement
to enhance their therapy without the aid of technology.

We begin with a review of the clinical need to address
[t/ errors, followed by an explanation of the articulatory
features of correct /r/ production. Next, we translate this in-
formation to specific cueing strategies derived from clinical
and phonetic research on /r/ production. We then discuss
the importance of pre-practice and acquisition training in
the early stages of treatment, broadly derived from schema-
based models of motor learning (Maas et al., 2008) to guide
clinicians in establishing correct /r/. The focus of this tutorial

!Although the American English rhotic is most accurately represented
with the symbols /1/, /3/, and /e for different allophonic variants, we
follow the clinically common convention of using /r/ to represent the
various allophones.

Disclosure: The authors have declared that no competing interests existed at the time
of publication.
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is on the stages of treatment that are intended to elicit per-
ceptually correct productions of /r/ and establish successful
productions at simple levels of linguistic complexity (i.e.,
syllables and words) with clinician support prior to a focus
on generalization and retention. Therefore, the target clinical
population we address includes children who produce dis-
tortions and who evidence little or no stimulability for /r/,>
not children who are unable to generalize an established
rhotic production, which would require a different emphasis
in treatment (Hitchcock & McAllister Byun, 2015; Maas
et al., 2008; Preston, Leece, & Storto, 2019). We have stud-
ied the strategies described in this tutorial with children
aged 6 years through adults who have typical receptive lan-
guage skills, although modifications or simplifications of
the strategies may be applicable at younger ages or with cli-
ents with additional impairments.

The Need to Address /r/ Production

Residual speech errors persist into adolescence or adult-
hood in about 1%-2% of the population (Culton, 1986;
Flipsen, 2015), and more than half of individuals with resid-
ual errors have /r/ distortions (Lewis et al., 2015; Shriberg,
2009). Furthermore, about 25% of children with a history
of speech delay as preschoolers continue to have /r/ distor-
tions at 9-12 years of age (Shriberg, 2009).

The rhotic liquid /r/ is one of the most common pho-
nemes in American English (e.g., Mines et al., 1978), and
therefore, a distortion of the sound can have a significant
impact on the intelligibility and naturalness of speech pro-
duction (Cronin et al., 2014; Silverman & Paulus, 1989).
Across English dialects, /r/ can be present in prevocalic po-
sition as a singleton (e.g., “red”) or in a consonant cluster
(e.g., “tree”). Furthermore, in American English, the rhotic
can act as the nucleus of a stressed syllable (/37, e.g., “earth”)
or an unstressed syllable (/a/, e.g., “father”). Finally, /r/ can
occur in postvocalic position following a vowel (e.g., “ear,
“air”). Although the duration and timing of articulatory
movements may differ among these variants (Campbell et al.,
2010; Gick & Campbell, 2003), the articulatory/gestural targets
are very similar (Zhou et al., 2008), and therefore, the cueing
strategies to evoke correct production will be similar.

There is clear evidence that errors in /r/ production can
result in negative social and emotional consequences, includ-
ing negative peer perceptions and bullying (Hitchcock et al.,
2015; Silverman & Paulus, 1989). The naturalness of the
speech of children with /r/ errors may be impacted, and
peers may perceive children’s speech as “disfluent” or “un-
pleasant” (Silverman & Paulus, 1989). Participation in cur-
ricular and cocurricular activities (e.g., theater, debate clubs)
may also be limited by /t/ distortions. As adults, there can
be negative, long-term educational and employment con-
sequences as well (Felsenfeld et al., 1994). As described
elsewhere, clinicians should be mindful that children with

EE)

2Note that children who are stimulable and who produce phonemic
substitutions, such as /w/ for /r/, would likely be candidates for other
approaches, such as minimal pairs therapy.

single sound errors such as /r/ distortions can be eligible
for speech-language therapy services in schools in the
United States, as eligibility need not rely on low academic per-
formance (Dublinske, 2002; Farquharson, 2019; Hitchcock
et al., 2015; Whitmire, 2007).

Typical /r/ Production Versus
Common Distortions

To understand the articulatory features of /r/, it may
be beneficial for clinicians to have a detailed understanding
of the anatomy of the tongue and its functionally distinct
parts, as summarized in the four examples of correct /r/
productions in Figure 1. The tip is the anteriormost part
of the tongue. Behind the tip is the blade. Posterior to the
blade is the body (dorsum),” which is the largest portion of
the tongue. The posteriormost aspect of the tongue, which
is in the pharynx, is the root. Unfortunately, there are no
clear anatomical landmarks distinguishing these parts of
the tongue, and they are described primarily by their func-
tional movement. Therefore, the labels in Figure 1 are
approximated. In addition to the distinctions in the front-
to-back dimension, it should be noted that the sides of
the tongue should be differentiated from the midline of
the tongue (particularly along the tongue body) because the
sides are often raised while the midline is lowered for /r/.
Referring to the tongue tip, blade, body, root, and sides
may increase the specificity of cues, as described below.

Cueing correct /r/ production typically involves con-
trasting articulatory movements for distorted /r/ with move-
ments associated with correct /r/. Therefore, we begin with
a review of the primary articulatory requirements of /r/. Al-
though Gick and Campbell (2003) define three vocal tract
constrictions for /r/, we find it more clinically useful to
characterize /r/ in terms of five (not entirely independent)
elements, as these five elements align well with the cues that
clinicians may provide to elicit /r/: (a) an oral constriction
that requires some portion of approximately the front half
of the tongue raised, (b) a pharyngeal constriction that re-
quires the tongue root to retract, (c) lowering of the midline
of the posterior tongue body, (d) contact of the sides of the
tongue body against the back teeth or gums, and (e) slight
lip rounding. Importantly, tongue and lip positions for cor-
rect /r/ can be highly variable from speaker to speaker and
even across phonetic contexts within a speaker (Delattre &
Freeman, 1968; Guenther et al., 1999; Mielke et al., 2016).
Therefore, the relative emphasis placed on any of these
five elements during treatment is likely child dependent,
and exact cues will vary with each child.

Oral Constriction

With respect to the first element, the oral constriction,
all correct /r/ productions include some form of narrowing

3Although the term rongue dorsum is common in the literature, we
instead use the term rongue body, as it is likely more familiar to
speech-language clinicians and it is a term that might be easier to teach
children.
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Figure 1. Midsagittal magnetic resonance images of correct /r/ from four adult speakers. Tongue contour markings were added to highlight the
different aspects of the tongue, which may be referenced when cueing /r/. The tongue tip is in red, with striations. The blade is in orange. The body

is in green, with striations. The root is in blue. The two images on the left represent “bunched” tongue shapes, whereas the two images on the right
represent more “retroflex” tongue shapes. Magnetic resonance images are from Boyce (2015), reprinted with permission. © Georg Thieme Verlag KG.

in the oral cavity in the palatal or palato-alveolar region.
All of the images of correct /r/ in Figure 1 show the tongue
tip, blade, or anterior tongue body raised toward the palate.
However, there is substantial variation, both across and
within individuals, in the tongue shape used to achieve a
narrowing in the oral cavity. There are two commonly de-
scribed tongue shapes that can result in correct productions.
The “retroflex /r/” shape involves the tongue tip pointing
up toward the hard palate or alveolar ridge (see images on
the right side of Figure 1). The “bunched /r/” shape in-
volves the anterior tongue body raised toward the palate
with the tongue tip pointed forward or angled down in
front of the lower incisors (see images on the left side of
Figure 1). Bunched /r/ is more common than retroflex /r/
among speakers of American English (Delattre & Freeman,
1968; Mielke et al., 2016). However, there are numerous
tongue shapes that can result in acoustically and percep-
tually “correct” productions, some of which are neither
classically “retroflexed” nor “bunched” but all of which
include the tongue tip, blade, or anterior body raised to-
ward (but not touching) the hard palate or alveolar
ridge (Boyce, 2015; Espy-Wilson et al., 2000; Tiede et al.,
2004). In contrast, distorted productions of /r/ may lack
elevation of the front of the tongue (Gick et al., 2007,
Klein et al., 2013; Preston, McAllister Byun, et al., 2017).
It is important to note that elevation of the front of the
tongue does not in itself guarantee perceptually accurate
Ir/, because the of the constriction along the palatal re-
gion is not appropriate for the child’s vocal tract size/
shape (Boyce, 2015; see also Figure 2, top-right panel)

and/or because some of the other four elements of /r/ artic-
ulation are incorrect.

Tongue Root Retraction

The second articulatory element of correct /r/, tongue
root retraction, requires posterior movement of the tongue
root toward the back wall of the pharynx. Although there
is significant variability in the tongue shape used to achieve
the oral constriction, there is relative less variability from
speaker to speaker in the posterior tongue movement to
achieve the pharyngeal constriction (Alwan et al., 1997;
Delattre & Freeman, 1968). Tongue root retraction can be
evident in images of the tongue as a slope or an angle to-
ward a “bump” in the tongue root that retracts toward the
pharyngeal wall (see Figure 1). Failure to achieve this ton-
gue root retraction can result in a distorted production of
/r/ (Boyce, 2015; Klein et al., 2013; Preston, McAllister
Byun, et al., 2017). Imaging of such distortions reveals a
more vertical orientation of the tongue root, as seen in the
top-left panel of Figure 2, contrasted against a correct pro-
duction of /r/ from the same child in the bottom-left panel
(Boyce, 2015).

Lowering of the Posterior Tongue Body

The third element, lowering of the midline of the pos-
terior tongue body (dorsum), is perhaps not its own unique
characteristic of correct /r/ but is a consequence of a proper
oral and pharyngeal constriction (Elements 1 and 2). That
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Figure 2. Midsagittal magnetic resonance images of distorted /r/ (top) and correct /r/ (bottom) from two children before and after speech
therapy. Tongue contour markings were added to highlight the different aspects of the tongue, which may be referenced when cueing /r/. The
tongue tip is in red, with striations. The blade is in orange. The body is in green, with striations. The root is in blue. Magnetic resonance
images are from Boyce (2015), reprinted with permission. © Georg Thieme Verlag KG.

is, as seen in Figure 1, the posterior tongue body should be
lowered behind the oral constriction, resulting in evidence
of a slant or slope along the tongue from the anterior oral
constriction to the posterior tongue root retraction (Gick &
Campbell, 2003). Stated differently, the midline of the pos-
terior tongue body (“back of the tongue”) should not be
raised toward the velum but, instead, should be lowered to-
ward the pharynx; this creates a relatively large space for
acoustic resonance between oral and pharyngeal constrictions
(Espy-Wilson et al., 2000; Zhou et al., 2008). In contrast,
many children with /r/ distortions raise the posterior tongue
body toward the soft palate (Adler-Bock et al., 2007; Klein
et al., 2013; Preston, McAllister Byun, et al., 2017; van
Lieshout et al., 2008). Speakers whose productions of /r/
involve an excessively high tongue body have been de-
scribed as exhibiting a merger of the oral and pharyngeal
constrictions, resulting in one single (velar) constriction
(Gick et al., 2007).

Lateral Bracing

The fourth element for /r/ production, lateral brac-
ing, is achieved with contact of the lateral margins of the
tongue body against the gums or molars (Alwan et al., 1997;
McLeod & Singh, 2009; Schmidt, 2007). Figure 3 shows where
the sides of the tongue typically make contact for /r/. This
action is important for tongue stability in many lingual
sounds including /r/ (Gick et al., 2017). Whereas the sides
the tongue body are raised, the center of the tongue body
must be lowered (see Element 3), resulting in a concave
shape or “pitlike cavity” behind the oral constriction (Alwan

et al., 1997). Thus, a cross-sectional view of the tongue body
reveals a central groove with raised sides, creating a U-like
shape. Lateral bracing is typically the only tactile feedback
that is available during correct /r/ production (and can there-
fore be highlighted when cueing /r/). However, it has been
speculated that lateral bracing may not be obligatory for all
correct /r/ productions, and therefore, the amount of lateral
contact might vary from child to child (Hitchcock et al., 2017).

Figure 3. Image of the palate and upper dentition showing regions
of lateral tongue contact of the tongue during typical /r/ production
(black filled regions near molars) modeled after electropalatography
images.
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Lip Position

The fifth element, slight lip rounding, is present in
many correct /r/ productions (Delattre & Freeman, 1968;
Espy-Wilson et al., 2000; Gick & Campbell, 2003). How-
ever, lip rounding may be quite minimal for some speakers,
particularly in syllable-final position (e.g., “car”; Campbell
et al., 2010; Gick & Campbell, 2003). Excessive lip round-
ing is present in some perceptually inaccurate /r/ produc-
tions, which may be described as substitutions of [w] or the
labiodental glide [v]. On the other hand, correct /r/ can be
produced with extensive lip rounding in certain coarticula-
tory contexts, such as before a rounded vowel in words like
“rude” /rud/. This suggests that excessive lip rounding only
results in perceptually inaccurate /r/ when it occurs in con-
junction with tongue positioning errors. In total, lip posi-
tion appears to play a relatively small role in distorted /r/
for many children, and solely cueing lip position is unlikely
to impact the perceived accuracy of the /r/ sound if there
are incorrect oral and pharyngeal constrictions.

It may be noted that our focus has primarily empha-
sized articulatory actions of the tongue and, secondarily,
the lips. This is not to imply that other articulators are un-
necessary for /r/ production. For example, appropriate jaw
opening is needed, and either an overly clenched jaw or an
excessively open jaw position can inhibit correct production.
However, the jaw is a supportive articulator for the tongue
and lips and does not form a vocal tract constriction in and
of itself. Furthermore, proper velopharyngeal closure is
needed for /r/; instances in which a child produces signifi-
cant hypernasality only during production of /r/ (and no
other phonemes) may suggest an impaired motor plan for
this phoneme. Similar treatment strategies targeting the
five elements of /r/ would still be warranted, in addition
to cues pertaining to nasality.

In sum, correct /r/ typically involves elevation of the
front of the tongue, retraction of the tongue root, lowering
of the tongue body, elevation of the sides of the tongue,
and slight lip rounding. In contrast to the complex ton-
gue shapes associated with correct /r/ production, distor-
tions of /r/ often involve more simplified tongue shapes.
For example, distorted /r/ may be characterized as hav-
ing a low tongue tip/blade, a high tongue body, a tongue
root that is forward, and a lack of lateral bracing. Cor-
rect /r/ requires differentiated movement of the anterior
and posterior parts of the tongue, resulting in multiple
curves or “bends” in the tongue (Preston, McCabe, et al.,
2019), whereas distorted /r/ tends to be simpler in shape.
In its most extreme form, distorted /r/ can involve a near-
total lack of differentiation among the distinct parts of
the tongue, resulting in a simple “rainbow” shape of the
tongue from back to front in sagittal section (Gick et al.,
2007; Klein et al., 2013; Preston, McCabe, et al., 2019).
Supplemental Material S1 (sagittal ultrasound images of
the tongue depicting distorted /r/ and correct /r/ produc-
tions from children) provides examples of tongue shapes
of correct and distorted /r/ productions using ultrasound
imaging.

Cueing /r/

To achieve correct productions, children with /r/ dis-
tortions may need to be taught some basic anatomy of the
tongue (e.g., tip, blade, body, root, sides). Overly broad
concepts such as “lift your tongue up for /r/” may not be
helpful because, as described above, the tongue has func-
tional parts that can move quasi-independently; that is, lift-
ing the middle of the tongue body high for /r/ is commonly
associated with a distortion, but lifting the tongue tip,
blade, or anterior body high is more likely to be associated
with correct /r/. Therefore, teaching children the distinct
parts of the tongue and using specific terminology during
treatment may improve the effectiveness of cues. Age-
appropriate activities, such as drawing/labeling images or
shaping a model of the tongue in various configurations
(e.g., using a paper cutout, Play-Doh, or a rubber model to
represent the tongue), may be useful in the early stages of
therapy to ensure the child has an understanding of the dis-
tinct parts of the tongue that will be cued during practice.
Images such as those in Figure 1 may help children under-
stand basic anatomy, which may include the tongue tip,
blade, body, and root. MRI images highlighting various
vocal tract configurations for /r/ may also be useful in depict-
ing the variability of /r/ tongue shapes (Boyce, 2015; Tiede
et al., 2004). Another helpful resource for visualizing articu-
latory movements is the website Seeing Speech (https://
www.seeingspeech.ac.uk/ipa-charts/), which includes dynamic
MRI, animations, and ultrasound images of the tongue
during production of /r/ as well as other speech sounds. Fi-
nally, gestures in which the clinician’s hand shape represents
the tongue shape may also be a helpful visual aid to facili-
tate children’s understanding of the lingual complexity re-
quired for /r/ (Rusiewicz & Rivera, 2017). For example,
as shown in Figure 4, a bunched /r/ shape may be repre-
sented with low fingertips (representing the tongue tip),
elevated distal knuckles (representing the tongue blade),
lowered base knuckles (representing the tongue body), and a
cocked wrist (representing the tongue root), but a retroflex
[t/ shape may be cued with the palm facing down, raised
fingertips (higher than the knuckles), and a cocked wrist
(representing the tongue root).

Once the child is familiar with basic lingual anat-
omy, effective cueing may focus on the idea that different
parts of the tongue need to move in different directions for
perceptually accurate /1/ (e.g., “Lift the front of your ton-
gue up off the floor of your mouth; don’t lift the back of
your tongue”). With respect to the oral constriction, in
the early stages of treatment, elevation of the front of the
tongue can be cued by encouraging the child to move the
tongue tip up as if attempting a /t/ without actually producing
the /t/ (Hoffman, 1983), which likely will elicit retroflex /r/.
Other cues for retroflex may include instructions to point
the tip up toward the roof of the mouth or to curl the tip
of the tongue up slightly (retroflex /r/ does not require exces-
sive tongue tip curling). Bunched /r/ may require more com-
plex instructions, such as lifting the blade or anterior body
(“Lift the part of the tongue that is just behind the tip, but
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Figure 4. Examples of hand gestures to cue bunched (left) and retroflex (right) /r/.

don’t point the tip up and don’t raise the back too high”). As
such, clinicians may find the retroflex /r/ easier to describe
to children (e.g., Ball et al., 2013). However, numerous ver-
bal and visual instructions should be leveraged to convey
the complex tongue movements, and clinicians should en-
courage children to explore various tongue shapes to evoke
/r/, rather than focusing on one tongue shape (McAllister
Byun et al., 2014).

Tongue root retraction may sometimes be cued by
instructing the child to pull the back of the tongue back
into the throat, or it may be characterized as tension or
tightness (McAllister Byun & Hitchcock, 2012). The oral
and pharyngeal constrictions may be introduced separately to
begin with (Bacsfalvi, 2010; McAllister Byun & Hitchcock,
2012). However, eventually, it may be helpful to convey both
of these simultaneous actions while cueing /t/ (e.g., “Lift the
front of your tongue up toward the roof of your mouth, but
not touching the roof. At the same time, make the back of
your tongue tight and pull it backward toward your throat.”).
Images of the tongue (e.g., Figure 1) or hand gestures (e.g.,
Figure 4) may also help convey tongue root retraction.

In between the oral and pharyngeal constrictions, the
midline of the tongue body should stay low to allow an open
space behind the oral constriction for sound to resonate
(Alwan et al., 1997; Gick & Campbell, 2003); however, the
sides of the tongue are typically raised to brace against the
back molars. Therefore, the shape of the tongue body may
be described as a “boat” shape such that the sides are raised
up but the center is down (Boyce, 2015). Other analogies
may also be appropriate, such as characterizing the eleva-
tion of the sides of the tongue as a taco or as a bird or but-
terfly shape with the “wings” raised up (e.g., “butterfly
bite”; McAllister Byun et al., 2014). While these analogies
may not be perfectly anatomically correct, they may help
the child build a conceptual representation of the move-
ments that need to occur. Contact of the lateral margins of
the tongue against the back teeth is the only tactile feed-
back that is normally available for correct /r/ production,
and therefore, this contact may be emphasized when cue-
ing /r/. Images such as Figure 3 reveal the contact of the
sides of the tongue against the upper molars. Such visual

information may be a useful supplement to verbal cues (e.g.,
“Feel the sides of your tongue lifting up and pushing against
your back teeth, like in this picture”).

With respect to cueing the position of the lips, recall
that only minimal lip movement is needed to achieve cor-
rect /r/ (Campbell et al., 2010). Therefore, for children who
excessively round the lips, suggested cues include “keep the
lips steady,” “don’t push the lips too far forward,” or “keep
the corners of your lips tight.” In general, we do not advo-
cate for cues to “smile big” to inhibit lip rounding because
correct /r/ does not require lip spreading, and excessive
spreading of the lips may result in unnatural productions.

Table 1 contrasts articulatory features of typical and
distorted American English /r/ productions, along with sug-
gested cues to help focus the child’s attention on the ele-
ments that may facilitate correct production. Supplemental
Material S1 contains ultrasound images of tongue shapes
for /r/ productions, highlighting various ways in which cor-
rect and distorted productions may be achieved with the
tongue tip, blade, body, and root. Supplemental Material S2
(electropalatography images showing tongue—palate contact
during distorted /r/ and correct /r/ productions from children)
contains examples of accurate and distorted /r/ productions
with EPG, which highlights lateral bracing. It is important
to note that, in most cases, the specific articulatory actions
that a child executes cannot be fully identified without in-
strumental methods (e.g., ultrasound, EPG, MRI). That is,
when a child produces a distortion, it may be challenging to
“hear” whether the production features sufficient tongue
root retraction, lateral bracing, anterior tongue elevation,
and/or tongue body lowering. Therefore, the clinician may
need to attempt many different cues, such as those in Table 1,
until the cues that seem to be most facilitative are discovered.
Clinical observation should then continue throughout future
practice with the child in order to hone in on the cues that
yield the greatest success. It is also important to be aware
that, regardless of the specific articulatory configuration a
child is producing for /r/, the critical element is whether the
production sounds acceptable. Moreover, a single speaker
can use multiple different articulatory configurations depend-
ing on factors such as syllable position or vowel context;
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Table 1. Contrast between a typical /r/ production and distorted /r/, with suggested articulatory cues to elicit the target movement.

Features of typical
Articulator /r/ production

Common errors in distorted
/r/ production

Suggested cues

Tongue tip, blade, Raised off the floor of the mouth
or anterior body toward the alveolar ridge or
hard palate. Tip pointed up
(retroflex) or angled straight
or pointed down (bunched)

Posterior tongue Low, grooved in the center
body

Lateral margins of Sides up, braced against
the tongue body back molars

Tongue root Pulled back toward the

pharyngeal wall

Lips Slightly round

Low, near the floor of the mouth

Raised high and back

Sides are typically lower than
the middle

Lacking retraction

Excessively round

Point the tip of your tongue toward the bump behind your top teeth, but not
touching it.

Make sure the front of the tongue is raised up near the roof of your mouth.

Lift the tip and blade of your tongue up off the floor of the mouth—not touching
the roof.

Lift the front as if you were going to make /t/ but don’t raise it quite high enough
to touch the roof.

Raise the part of the tongue that is just behind your tongue tip.

Keep the body of the tongue low while you lift the front.

Try to keep the middle of your tongue low, so there is a groove down the middle.
Don’t let the back of the tongue be raised up when you say /r/.

The back should be lower than the front.

Make the sides of your tongue go up for a butterfly bite.

Keep the sides of your tongue up the way you do for the /J/ sound. Make that
sound and then pull the tongue a little further back.

Make the /i/ sound and feel the sides of the tongue up and then slide your tongue
back and try the /r/ sound.

Feel the sides of your tongue against your farthest back top teeth (molars).

Try to make your tongue shape like a canoe or a taco—sides up high, but a dip
in the middle.

Lift the sides up high like the wings of a bird.

Let’s work on moving the very back part of your tongue—the root—back and
forth. /i/ is a sound you say with the root of your tongue pretty far forward, and
/a/ is a sound you say with the root of your tongue far back. Let’s go back and
forth between /i/ and /a/. /i/—/a/. Try to stay back for /a/ and then keep it back
there while you lift the front of the tongue up for /r/.

Try to really feel the back part of your tongue (the root) moving back. When you
say /r/, try to make the root of your tongue go back, like for /a/.

(Put hand on the back of the child’s neck) Try sliding your tongue back this way
toward the back of your neck.

Pull the back of your tongue straight back, not back and up.

Pull the back of your tongue backward, like you are trying to hold a pill or a marble
in the back of the throat.

Try rounding your lips just a bit while you say /r/.

Your lips should feel a little tight in the corners with an opening in the middle.
Keep the lips steady. Don’t round your lips too much. Just a little bit.

Note. These are only examples. Paraphrasing and combining these cues will likely be necessary to achieve correct /r/ for many clients. It may not be necessary to use all cues with
a client, but instead identify the cues that are most facilitative for that individual.




for example, retroflex tongue shapes are uncommon after /i/
vowels (Mielke et al., 2016), so clinicians should consider
cueing a bunched /r/ instead of a retroflex /r/ for a word such
as “ear” or “hear.” The clinician must be adaptive and rec-
ognize that different cues may be required depending on the
child’s needs and the phonetic contexts being practiced.

Shaping Strategies

In addition to the cueing strategies described above,
/r/ may be elicited by shaping from other phonetically simi-
lar sounds, such as /a/, /1/, or /i/. Shaping /r/ from /a/ lever-
ages the low position of the tongue body and retraction of
the tongue root that are characteristic of the low back vowel
(Boyce, 2015). Instructions such as the following may be
useful: “Say /a/ and hold it. Feel the back of the tongue
stay low and back. Now say /a/ and while you hold the
back of the tongue low and back for /a/, lift the front of
the tongue up off the floor of the mouth, lifting up and
back” (Ball et al., 2013). The clinician may also wish to
emphasize lateral contact while shaping /r/ from /a/. For
example, “Say /a/ and hold it. Feel the back of the ton-
gue stay low and back. Now say /a/ and while you hold
the back of the tongue low and back for /a/, lift the sides
of your tongue up against your back teeth.”

Shaping /r/ from /I/ may also be useful for children
who can sustain a perceptually accurate alveolar /l/ sound.
As described by Shriberg (1975), the child should be instructed
to first identify the tongue tip and the alveolar ridge (“bump
behind the top teeth”). Next, instruct the child to say and hold
/l/ on command several times, then “Say a long /I/, but this
time as you’re saying it, drag the tip of your tongue slowly
back along the roof of your mouth — so far back that you
have to drop it” (Shriberg, 1975, p. 105). These instructions,
along with a gesture representing the tongue tip sweeping
back along the roof of the mouth, should encourage a retro-
flex tongue shape.

Shaping from /i/ (as in “eat”) is intended to achieve a
bunched tongue configuration. The /i/ vowel and /r/ both
share the property of lateral bracing, but they differ in that
It/ also requires tongue root retraction. Therefore, instruc-
tions to elicit /r/ may include, “When you say /i/, the front
part of your tongue is in a spot that’s pretty close to a good
position for an /r/ sound. The back part of your tongue
looks different, though. /i/ is a sound you say with the root
of your tongue really far forward, but for /r/, you need the
root of your tongue to go back. I want you to make an /i/
sound and try to pull only the back part of your tongue
back. You can try lifting your tongue tip up just a bit to
make an /r/.”

Tactile Cues

Tactile cues for articulator placement, sometimes de-
scribed as moto-kinesthetic training (Secord et al., 2007,
Young & Hawk, 1955), can include the use of tongue de-
pressors, lollipops, or other appropriate tools specifically
to enhance the child’s understanding of the parts of the

tongue that are cued by the clinician. For example, if cue-
ing elevation of the tongue tip, the tongue depressor may
be used to stroke or tickle the tip in conjunction with ver-
bal instructions such as, “This is the tip of your tongue. I
want you to lift it up off the floor of your mouth.” Or if
cueing elevation of the sides of the tongue, the tongue de-
pressor may be used to stroke or tickle the sides and/or to
tap the back molars, in conjunction with verbal cues such
as, “Here are the sides of your tongue. Here are your back
teeth and gums. I want you to lift the sides of the tongue
up to touch the back teeth and gums.” Thus, to the extent
that external implements are used, they should enhance the
verbal and visual cues provided for specific movements for
It/ (see Table 1), not to generically “wake up” the mouth.
We return to this topic below in the Cautions in Treatments
for Residual /r/ Distortions section.

Practicing /r/ in the Early Stages of Therapy

The cueing and shaping strategies described above are
appropriate for use during pre-practice. Within a motor
learning framework, pre-practice is the time during which
children learn the concept of what is needed for a “correct”
response (Maas et al., 2008). That is, children must learn
to achieve an articulatory configuration that yields a per-
ceptually accurate /r/ in order for the sound to be imple-
mented in practice. Substantial cueing and instruction may
be necessary to evoke a correct response from some children.
In the early stages of treatment, children’s productions may
progress from significantly off-target to mild distortions, a
change that is sometimes described as “successive approxi-
mations” (Elbert & McReynolds, 1975). For example, clini-
cians may help children learn that they are getting closer to
a correct /r/ despite still being in error by “grading” their
productions, such as indicating that their /r/ productions
have progressed from a C+ to a B but that only an A+ will
be rated as “completely correct.”

As children become minimally successful at produc-
ing /r/ during pre-practice, they may then engage in practice
that initially invokes principles of acquisition. That is, when
the child’s accuracy is just minimally above 0% in syllables,
they may require a structured type of practice that includes
significant support. This section therefore focuses on princi-
ples of acquisition that can guide practice in this early stage.
Note that the conditions of practice recommended for this
acquisition phase contrast the conditions recommended to
facilitate generalization and retention later on in the thera-
peutic process (Maas et al., 2008).

Feedback

Variations of the cues described in Table 1 can be
applied as cues during the acquisition phase of practice,
provided prior to each production of /r/. They can also be
integrated into knowledge of performance feedback, which
is detailed feedback about specific aspects of a movement
that was just executed (Maas et al., 2008). Thus, when a
child produces a distorted /r/, knowledge of performance
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feedback may reference how the child was perceived to
deviate from the desired articulatory configuration, such
as “I think you need to lift the front of the tongue a little
higher off the floor of the mouth” or “Let’s try to get the
sides of the tongue up a little higher so they are against
those back molars.” Some elements of /r/ distortions may
be readily perceptible to the clinician, such as an exces-
sively high and back tongue position, which may manifest
as an /u/-like sound. (In this case, the clinician might pro-
vide knowledge of performance feedback such as “Try to
keep the back of your tongue low and pulled back into the
throat.”) In other cases, it may be challenging to ascertain
the child’s articulatory posture based on the perceptual
quality of the sound produced. In such cases, the clinician
may provide knowledge of performance feedback reflecting
their best guess about the child’s articulatory configuration
and then try different variations until finding a cue that is
generally successful. We recommend that the feedback fo-
cus on not only the /r/ production but also the accuracy of
the transition into or out of the /r/. Thus, when practicing
contexts such as /ar/ or /ra/, the clinician should not rein-
force productions as accurate if they involve a distortion
during the transition before or after the /r/. Furthermore,
as children acquire productions that include a more accept-
able rhotic quality, feedback may also be directed toward
achieving more natural timing to avoid excessively length-
ened productions.

Stimuli

During the early stages of acquisition or establishment
of /r/, simple syllables are typically targeted. A small stimu-
lus set may be relied on initially (e.g., just two to four differ-
ent syllables), typically with a focus on facilitating contexts
that leverage some aspects of coarticulation. For example,
positioning /r/ next to /a/ may be facilitative because of the
tongue root retraction present for /a/. Positioning /r/ before
/&l may be facilitative because of anticipation of the low
tongue body for /@/. Positioning /r/ after /i/ may be facilita-
tive because both contain lateral bracing and because /i/
may inhibit lip rounding (Kent, 1982). Positioning /r/ after
alveolar plosives, such as /tr/ or /dr/, may be facilitative be-
cause the front of the tongue is elevated (Curtis & Hardy,
1959). Thus, some initial syllable targets may include /ar/
(“are”), /rae/ (as in “rat™), /ir/ (“ear”), /tri/ (“tree”), /tree/ (as
in “trap”), and /dra/ (as in “drag”). Positioning /r/ between
low vowels and alveolar consonants may also be helpful,
using target words such as “pardon” or “Carla.” Syllables
in which /r/ is positioned adjacent to phones with a high
back tongue body or lip rounding, such as /u/ or /o/, may
be less facilitative and should initially be avoided. Finally,
because the schwar /a+/ (as in “feather”) is unstressed, the
short duration and reduced magnitude of movement may
increase the difficulty of this sound; /o/ may require sepa-
rate training after other /r/ allophones have been learned
(Hoffman, 1983). Thus, the use of trade materials or curricu-
lar words as stimuli may be counterproductive in the acquisi-
tion process if phonetic context is not carefully considered.

While these suggested stimuli may be helpful as a starting
point, they cannot replace careful assessment of each indi-
vidual child’s facilitative contexts.

Practice

In the early stages of therapy targeting acquisition of
successful /r/ production, it is recommended that practice
follow a blocked schedule. Blocked practice involves repeating
the same target many times in a row, such as producing the
/ar/ syllable 10 or more times consecutively before moving
on to a different syllable (e.g., Hitchcock & McAllister
Byun, 2015; Ruscello & Shelton, 1979). Blocked practice
simplifies the cognitive task by requiring planning of only
one target utterance many times in a row (vis-a-vis planning
many different movements).

Children vary in the amount of practice required to
show signs of acquisition of /r/, with some individuals with
low stimulability requiring extensive practice. For example,
Preston, Leece, and Maas (2017) reported on six children
with residual /t/ distortions who were treated with a motor-
based approach that implemented many of the strategies re-
ported here; four of the six children achieved the criterion for
stimulability in the first session, one met the criterion in the
second session, and one failed to meet the criterion in any of
the seven sessions. Similar results were reported in Shriberg’s
(1975) training program to shape /r/ from /I/. Out of 65 chil-
dren, 70% of children successfully produced /r/ in isolation
within one session, 10% achieved correct /r/ in a second
session, and 20% were unable to achieve correct /r/ by the
end of the study. In contrast, McAllister Byun and Hitchcock
(2012) described a study in which 480 trials of /r/ were elicited
over 4 weeks, and just one of nine children achieved a correct
It/ (defined as producing 15% or more of the trials correctly).
These findings suggest that it can be difficult to predict how
individual children will respond to treatment, and frequent in-
dividualized practice may be needed to achieve early success.
In general, for children who are not yet stimulable for /r/,
individual treatment sessions are recommended to allow
sufficient intensity of practice and customization of cueing.

Interim Summary on Cueing and Acquisition
of /r/

We have reviewed a number of cueing and shaping
strategies. At present, there is no clear evidence to guide
clinicians regarding which cues to start with. However, if
no facilitating context has been identified, we find that
shaping from /a/ or /1/ as described above can be initially
successful for many children. Core syllables such as /ar/,
[rael, Irel, hrl, Itri/, [tre/, and /dre/ may be early targets
as the coarticulatory characteristics of these sounds may
facilitate correct /r/ production. Initially, spending more
time reinforcing the successful syllables may be preferred
over achieving just one or two correct productions of a syl-
lable before moving on to a new syllable. Frequent and
specific cueing and feedback, as outlined in Table 1, is rec-
ommended in conjunction with instructions on functional
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movements of the different parts of the tongue. However,
the clinician is reminded that not all of these cues will al-
ways be necessary; attention should be paid to the specific
cues that are most successful for a particular child (yielding
correct or slightly more acceptable successive approxima-
tions) in order to hone in on the cues to emphasize as ther-
apy progresses. Clinicians are also reminded that cueing
and feedback should be direct and concise to allow clients
to reach a critical mass of practice trials during the session.

The Appendix provides an example of how to intro-
duce /r/ production to a child with an /r/ distortion. This
script has been developed with the aforementioned princi-
ples in mind. Additionally, Supplemental Material S3 (ex-
amples of cueing and feedback strategies implemented in
treatment with children with /r/ distortions) provides exam-
ples of treatment sessions implementing some of these cues
and feedback used to facilitate acquisition of /t/ in the early
stages of treatment.

The Next Steps: Adjusting Practice and
Feedback to Facilitate Generalization

Once children can successfully produce target syllables
and words with /r/, treatment may gradually shift from an
emphasis on acquisition to an emphasis on motor learning
(i.e., generalization and retention). As described by Maas
et al. (2008), motor learning may potentially be enhanced
by reducing the frequency of feedback (e.g., from 90%—100%
of trials to 40%—50% of trials), delaying feedback (e.g., by
2-3 s), or providing less specific feedback in the form of
knowledge of results (e.g., “Good /r/” or “Not quite”).

As the child achieves some success, the stimulus set
of /r/ target words should be expanded to increase practice
variability, which is considered another means to enhance
motor learning. Variable practice can be achieved by increas-
ing the number of target words, targeting /r/ across multiple
word positions, and practicing target words with variations in
rate, intonation, and loudness (Preston, Leece, McNamara,
& Maas, 2017; Preston, Leece, & Storto, 2019; Preston et al.,
2014). More complex stimuli may be addressed, such as cur-
ricular words in which the phonetic context is uncontrolled,
words with a competing phoneme (i.e., a phoneme that shares
a major articulatory gesture with /r/, such as /w/ or /l/), words
with multiple /r/ sounds, multisyllabic words, and words em-
bedded in phrases or sentences. Stimuli may also be practiced
in random rather than blocked order (i.e., practicing a target
only once before moving on to the next item). Once /r/ can
be produced in a structured setting, generalization strategies
may include self-monitoring of productions by encouraging
children to rate their own accuracy (L. K. Koegel et al.,
1986; R. L. Koegel et al., 1988; Ruscello & Shelton, 1979).
Because the focus of this tutorial is on early rather than
later stages of /r/ therapy, we will not go into more detail
here on strategies to enhance generalization learning. How-
ever, the interested reader may consult other tutorials that
have highlighted relevant aspects of speech motor learning
(e.g., Maas et al., 2008), as well as clinical protocols that

facilitate a transition from acquisition-focused to learning-
focused treatment, including the Challenge Point Program
for /r/ treatment (Hitchcock & McAllister Byun, 2015;
McAllister et al., n.d.) and Speech Motor Chaining (Preston,
Leece, & Storto, 2019).

Cautions in Treatments for Residual
/r/ Distortions

This tutorial has focused on how to teach correct
movement patterns for /r/ following the logic that children
need to learn to appropriately shape and position the artic-
ulators. The elicitation strategies described above are in-
formed by phonetic and clinical science, and the principles
of acquisition referenced have theoretical and empirical
support. In this section, we address a few practices that
may be popular or well marketed but lack theoretical and
empirical support.

For example, nonspeech oral motor exercises are
emphasized in some trade materials (e.g., Marshalla, 2005;
Strode & Chamberlain, 1997) and remain commonly used
by some clinicians (Brumbaugh & Smit, 2013; Lof & Watson,
2008), despite a lack of evidence of efficacy in improving pro-
duction of /r/ or other speech sounds (Lass & Pannbacker,
2008). Nonspeech oral motor exercises take the form of
nonspeech tasks, such as wagging the tongue, sucking
straws, blowing horns and whistles, licking lollipops, or
pushing the tongue against tongue depressors. While these
exercises are sometimes purported to increase tongue strength,
research evidence indicates that tongue strength does not
appear to be a contributing factor for /r/ distortions or for
children with speech sound disorders in general, at least in
the absence of dysarthria (Dworkin & Culatta, 1985; Lau
& Lee, 2013; Potter et al., 2019). Therefore, there is no the-
oretical basis to expect nonspeech oral motor exercises to
improve children’s /r/ production (Lass & Pannbacker, 2008;
Lof, 2003). Empirically, published studies to date that have
assessed the effects of nonspeech oral motor exercises for chil-
dren with /r/ errors have found no significant benefit for
speech production (Forrest & Tuzzini, 2008; Guisti Braislin
& Cascella, 2005). Thus, for children with /r/ distortions
who do not show signs of dysarthria, there is neither theo-
retical nor empirical evidence to suggest that nonspeech
oral motor exercises would be beneficial. Given the limited
time that children spend in the treatment setting, all avail-
able time should be used in providing evidence-based treat-
ment that directly and explicitly targets production of /r/.
Indeed, given the current state of research, implementing
nonspeech oral motor treatment for children with /r/ distor-
tions may raise ethical questions.

Additionally, producing /t/ requires volitional efferent
motor commands to intrinsic lingual muscles to control
tongue shape and extrinsic muscles to control positioning.
Some treatment approaches require the clinician to provide
external tactile cues to the submandibular region, corre-
sponding with the mylohyoid muscle, to cue tongue move-
ments for /r/ (Chumpelik, 1984). Tactile cues along the
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mylohyoid, which is not a muscle that controls tongue shape,
will not cause a child to passively or actively form a proper
tongue shape for /r/. Therefore, such cues will only be effec-
tive insofar as the child learns to associate these external
touch cues with on-target actions of the intrinsic and extrin-
sic lingual muscles. Moreover, external tactile cues pre-
sented along the posterior aspect of the mylohyoid could
encourage children to raise the posterior tongue body, which
would be counterproductive to correcting /r/ productions
(as detailed above, correct /r/ requires the posterior tongue
body to remain low). At present, there is neither empirical
nor theoretical evidence supporting the use of tactile cues
along the mylohyoid to facilitate /r/ production.

Finally, with respect to how services are delivered to
children with residual /r/ distortions, there remains a dis-
connect between evidence-aligned practices and current prac-
tices in many schools. For example, the literature appears
to be converging on the benefits of frequent treatment ses-
sions involving many practice trials to remediate a variety of
speech production difficulties (Brosseau-Lapré & Greenwell,
2019; Hitchcock et al., 2019; Kaipa & Peterson, 2016;
Lundeborg Hammarstrom et al., 2018; Namasivayam
et al., 2015; Preston & Leece, 2017), but treatment frequency
may be limited for some children to 1 time per week or
less. Additionally, group therapy for residual /r/ distortions
is quite common (likely the norm). There is long-standing
evidence that group therapy can be effective (e.g., Sommers,
1962; Sommers et al., 1970, 1966). However, research to date
on group therapy has tested the effectiveness on homoge-
neous groupings—that is, a group of children with speech
sound disorders who are working on similar speech sound
goals. There does not appear to be available evidence that
group therapy can be effective for remediating /r/ distor-
tions when delivered in heterogeneous groups (e.g., a mix
of children with different speech sound targets and/or dif-
ferent types of communication disorders), yet such groups
are widespread. This disconnect between best practice (i.e.,
frequent sessions, homogeneous groupings) and common
practice (i.e., infrequent sessions, heterogeneous groupings)
may be, in large part, attributable to the current structure
of local educational systems, which results in scheduling
constraints, high caseloads, and limited resources; it does
not necessarily reflect a belief among school-based speech-
language pathologists that these practices are likely to be
highly effective. Nevertheless, it is important for clinicians
to keep in mind best practices so that, to the extent possible,
they can advocate for frequent sessions and homogenous
groupings to achieve many practice trials.

Conclusions

Residual /r/ distortions involve atypical articulator
movement patterns that require phonetically motivated
strategies to elicit perceptually correct rhotic sounds. Clini-
cian cues should emphasize elevating the anterior half of
the tongue, retracting the tongue root, lowering the poste-
rior tongue body, raising the sides of the tongue to the
back molars/gums, and achieving slight constriction in the

corners of the lips. For children who are not stimulable or
are only minimally stimulable, principles of acquisition may
guide how /r/ is practiced, with later stages of treatment
emphasizing principles of speech motor learning to encour-
age generalization (Maas et al., 2008). Clinicians are also
encouraged to be mindful that many popular or commer-
cially promoted approaches may lack an empirical or theo-
retical basis and, thus, are not recommended practices.
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Appendix (p. 1 of 2)

Introducing /r/ to Clients

ticulatory and acoustic study of “retroflex” and “bunched”
American English /r. The Journal of the Acoustical Society
of America, 123(6), 4466-4481. https://doi.org/10.1121/
1.2902168

Duration: Approximately 15-20 min

Supplemental Material S4 includes the figures referenced here.

v Main point(s)

Sample script

__First, learn about /r/ shape.

__Orient to anatomy in sagittal plane.

__Many different correct /r/ shapes.

__Explain tip, blade, body, and root.

__Check for comprehension.

__Explain front bump and back bump.

__All good /r/ shapes have two bumps.

“We're going to work on ways to move your tongue to make a really good /r/ sound. We're going
to look at pictures of people saying really good /r/ sounds.”

“When we look at pictures of the /r/ sound, we will usually be looking at the tongue from a side
view.”

(Show Figure A of Supplemental Material S4. Point out the nose, lips, and jaw.)

“Everyone’s mouth is different. People have different-sized throats and jaws and tongues. That
means that everyone makes the /r/ sound a little bit differently. Look at these pictures.”

(Show Figure A of Supplemental Material S4.)

“These are all pictures of people’s tongues while they’re saying the /r/ sound. I'm going to trace
the tongue in one picture so you know what you’re looking at.”

(Clinician traces tongue.)

“Now you try tracing the shape of the tongue in one picture.”

(Child traces tongue. Feedback provided as necessary.)

“Some of these tongue shapes look really different, right? But all of these people are making
really good /r/ sounds. That means that there isn’t just one good tongue shape for /r/, we just
need to find the tongue shape that works for you. We’re going to try out a bunch of different
tricks. We will help you figure out which of these tricks will help you make your best /r/ sound.”

“The tongue can make lots of different shapes. It can be helpful for us to talk about the different
parts of the tongue because they can move differently. Look at this picture.”

(Show Figure B of Supplemental Material S4.)

“The tip is the very front in red. Just behind that is the blade in orange. The large part in the
middle is the body in green. The part that is way back in your throat is the root in blue. We’'ll
use the words tip, blade, body, and root to describe what’s happening with the tongue shape.

Here is the same picture with the background removed, so you can really focus on the shape of
the tongue.”

(Show Figure C of Supplemental Material S4.)

“Let’s review. Can you point to the tip, blade, body, and root of the tongue in these pictures?”

(Show Figure A from Supplemental Material S4. Give feedback on responses.)

“One thing that is similar across these tongue shapes is that they aren’t a simple shape like a
hill or a rainbow. Look at this picture of two different tongue shapes.”

(Show Figure D from Supplemental Material S4.)

“These shapes look very different, but they are both good tongue shapes for /r/. What’s important
is that both shapes have two different bumps. One bump is in the front where the tip, or blade,
or the front of the body is raised. One bump is in the back at the root. If you look at all of the
tongue shapes on this page, you can see that they all have two bumps going on at the same
time.”

(Discuss the various images in Figure D and Figure A with the child.)
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Appendix (p. 2 of 2)
Introducing /r/ to Clients

v Main point(s)

Sample script

Explain properties of canonical tongue shapes to child, starting with sagittal section.

__Two most common tongue shapes.

__Bunched /1/:

Two bumps. Move blade up for front
bump, push root into throat for back
bump.

__Retroflexed /r/:
Tongue tip points up, still a back bump
at the root.

__Check for comprehension.

__Try producing retroflexed /r/.

__Try producing bunched /r/.

__Note the child’s most accurate tongue
shape.

“We’re going to look at the two most common ways of making an /r/ shape in more detail.
Remember that we’ll try different things to find the tongue shape that fits best for you.
Whatever shape you pick, you’re going to make two bumps where the body of the tongue is
low and root is back toward the throat, while the front the tongue is raised up.”

(Show Figure C from Supplemental Material S4.)

“Here’s a tongue shape that some people call ‘bunched.’” Like we’ve seen, this tongue shape
has two bumps. For this tongue shape, the blade of the tongue is raised up near the roof of
your mouth in the front. The root of your tongue, here in the back, is pushed back into your
throat to make a back bump.”

(Show Figure E from Supplemental Material S4.)

“Here’s a different tongue shape that can make a really good /r/ sound. Some people call this a
‘retroflex’ tongue shape. For this shape, the tip of the tongue is pointing up at the roof of the
mouth, right behind where your teeth are. The back of the tongue is the same as what we
saw in the previous tongue shape. The tongue root gets pushed back into your throat to make
that space narrower, so there are two bumps.”

“Let’s review. Can you explain what needs to happen with the tongue in any tongue shape to
make a good /r/ sound?”

Answer: There needs to be a bump in the front and a bump in the back.

(Discuss images from Figure D and Figure A as needed for comprehension.)

(Show Figure F from Supplemental Material S4.)

“Now, can you tell me which of these pictures shows a “good” /r/ sound, and which of these
pictures does not show a “good” /r/ sound?

Answer: The figure on the left with a rainbow tongue shape is not a “good” /r/ sound. The figure
on the right with two bumps is a “good” /r/ sound.

“Now | want you to say an /r/ sound and draw it out. While you do, try to move your tongue
around so it’s like this picture. We'll listen for it to sound like a really good /r/.”

(Show Figure E from Supplemental Material S4. Reinforce good /r/ or provide articulator
placement cues.)

“Now let’s try another tongue shape. | want you to say an /r/ sound and draw it out. While you
do, try to move your tongue around so it’s like this picture. We’ll listen for it to sound like a
really good /r/.”

(Show Figure C from Supplemental Material S4. Reinforce good /r/ or provide articulator
placement cues.)

(If a facilitative tongue shape is identified, make a note so you can cue the child to use identified
tongue shape during practice.)

Explain properties of desired tongue shape focusing on lateral bracing.

__Explain tongue—palate contact.

__Introduce the butterfly shape.

__Check for comprehension.

__Try producing /r/ with lateral
bracing of tongue.

“Now we’re going to talk about one more thing your tongue might do when you say a really
good /r/ sound. If you could see inside someone’s mouth during a good /r/ sound, you might
actually see that the sides of the tongue are pressed up against the sides of the roof of the
mouth, near the back teeth. The middle of the tongue stays down, so it doesn’t touch the
roof of the mouth.”

(Show Figure G from Supplemental Material S4.)

“Some people call this the butterfly position for your tongue. Picture your tongue like a butterfly
with its wings raised up in a V shape. The sides of your tongue are like the wings; they are
raised up a little, and they press against the edges of the roof of your mouth or the insides of
your back teeth or molars. The body of the butterfly stays down below the wings.”

“Let’s review. Can you explain what should happen when the tongue contacts the roof of the
mouth?”

Answer: Sides of the tongue contact the back molars while the body stays low.

“Now | want you to say an /r/ sound and draw it out. While you do, try to move your tongue
around so it looks more like this picture. We'll listen for it to sound like a really good /r/.”

(Show Figure G from Supplemental Material S4. Reinforce good /r/ or provide articulator
placement cues.)
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