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Abstract
Verbal behavior is used when programming instruction for students with Autism to increase language
repertoires and motivation to communicate. However, using verbal behavior to provide academic
instruction is used less frequently. Reading is de�ned as the textual operant in Skinner’s 1957 analysis.
The skills which lead to textual behavior such as phonological awareness have not received the attention
that other non-verbal stimuli have received as an antecedent for evoking tacts. The current research uses
ABAB design to determine the effectiveness of using verbal behavior transfer procedures to teach
phonological awareness. 

·      Echoic to Tact Transfer provides errorless phonological instruction.

·      Explicit 1:1 instruction with scheduled reinforcement was used.

·      Students possessed both an echoic and tact repertoire.

·      Sessions included target stimuli and previously mastered stimuli for instruction.

Introduction
Verbal behavior has been an area of focus for behavior analytic research and it has been applied in both
academic and clinical settings in the education and treatment of individuals diagnosed with Autism.
Communication is often the greatest impairments that individuals with autism struggle to overcome.
Typically, the impairment is social communication, but may also present as non-social communication
impairments in English Language Arts, speci�cally phonological awareness.

All communicative behavior requires the presence of motivation; however, communication through
reading that becomes a re�exive conditioned motivating operation and reading material functions as an
abolishing operation to textual behavior. A literature review reveals no current research that targets
phonological awareness or other reading skills through verbal behavior programming. Current research
exists regarding procedures that provide verbal behavior treatments through discrete trial training and
conducting functional analyses of treatments to reduce maladaptive behaviors through increasing
functional verbal behavior.

Textual behavior is learning a language; functionally identical to what is spoken, with a different
topography. Researchers have investigated using verbal behavior to teach foreign language skills under
the premise that “neuro-typical children learn to respond as listeners (e.g., by pointing to objects or
following directions) and as speakers (i.e., by acquiring the basic verbal operants, such as the mand, the
tact, the echoic, and the intraverbal)” (Horne & Lowe, 1996; Skinner, 1957 as cited in Cortez, et. al., 2022).
The authors of the previous study relate learner acquisition of the basic operants to generating stimulus
classes. Best practices currently indicate that it is best to teach both listener and tact responses (Cortez,
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et. al., 2022). In using prior research as a foundation, the investigators of the current research use the
print of letter symbols in replacement of foreign languages as the targeted skill.

The behavior evoked by print or by observing written language in a similar topography presents an
identical function to tact behavior. Plavnick and Norman state “Similar to research on functional analyses
(FAs) of problem behavior, the verbal behavior research suggests that a prior understanding of the
variables that evoke and maintain verbal behavior can be used to develop effective interventions” (2013).
This provides another foundation for a brief functional analysis of the textual, echoic, and tact behavior.
Textual and tact behavior share commonality of being evoked by a non-verbal discriminative stimulus,
and textual and echoic behavior share commonality by demonstrating point-to-point correspondence. The
point at which textual and tact behavior converge and the behavior is evoked supports Sundberg’s claim
that “given the variation and ubiquity of nonverbal stimuli, it is no surprise that the tact is a primary topic
in the study of language.” (2007). The investigators determined that discrete trial training would be an
appropriate tool to investigate this convergence by using the ubiquity of the nonverbal stimuli of letter
symbols.

Discrete trial training is one of the most effective methods used in applied behavior analysis to provide
instruction in verbal behavior. Speci�c discrete trial procedures can be utilized to evoke speci�c these
operants. Echoic to tact transfer procedures consist of the non-verbal stimuli being presented, followed by
the tact being presented by the instructor’s prompt “Say…”. During the transfer trial the learner is prompted
with “What is it?” to evoke the tact. Distractor trials may be included following the tact prompt, and a �nal
“What is it?” prompt is provided to evoke the tact in a check trial (Barbera & Kubina, 2005). Although an
effective method of increasing tact repertoires, there remains a question of whether mixed-trial instruction
or block-trials are preferred. Both demonstrate effectiveness with teaching discriminations with mixed
trials appearing more often; Bentham, Walker, Vander Pluym, and Tejeda’s research shows “results show
blocked-trial methods resulted in faster skill acquisition in all cases, suggesting this format may be a
preferable starting point for instruction.” (2019). This suggests using echoic to tact transfer procedures in
a block-trial format may demonstrate greater e�cacy in producing mastery of targets.

Individuals identi�ed as participants were assessed through the Verbal Behavior Milestones Assessment
and Placement Program (VB-MAPP). This assessment allows practitioners to develop verbal behavior
programming. Individuals with Autism bene�t from verbal behavior instruction. The instruction of
phonological awareness, to the knowledge of the investigators, has not been evaluated through verbal
behavior programming. Will presenting phonological awareness instructions through verbal behavior
transfer procedures produce a socially signi�cant improvement in phonological awareness skills of
individuals with Autism?

General Methods

Participants
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Six individuals diagnosed with Autism participated in the current research. Participants’ ages ranged from
5.10 years old through 10.8 years old. All participants were vocal and two of the participants had access
to Augmentative Alternate Communication (AAC) devices during instruction; however, neither participant
utilized AAC during sessions. Participants in the study possessed a functional tact and echoic repertoire.
The lead investigator conducted all VB-MAPP assessments to ensure �delity. After individuals
demonstrated behaviors which quali�ed for participation, they were assessed using a portion of the Core
Phonics Survey to determine their eligibility. In the Core Phonics Survey, Alphabet Skills and Letter Sounds
is assessed which is scored as Benchmark: (83 points), Strategic (65–82 points), and Intensive (0–64)
points. To continue eligibility a participant was required to score as either Strategic Learners (65–82
points) or Intensive Learners (0–64 points).

Procedures
Participants began baseline conditions �rst. This condition was designed to have a minimum of ten
sessions and a maximum of 20 sessions. Instruction was provided using Progressive Phonics during
both baseline conditions. Participants completed the required sessions of baseline before intervention
conditions. Instruction during intervention conditions used Echoic to Tact Transfer procedures. The
intervention condition consisted of ten sessions; after participants reached ten sessions participants were
withdrawn to baseline conditions. Participants received Progressive Phonics instruction for �ve sessions
before returning to the intervention conditions. The duration of the second intervention condition was
determined through the analysis of prior participant performance. Targeted letter sounds were isolated by
condition. Participants demonstrated the need for a mastery criterion of �ve consecutive correct probes.
Probes were presented to each participant in an identical manner. Letter symbols were printed in
lowercase print on green 3X5 notecards and the phrase “What sound?” was the antecedent stimulus to
evoke the tact. All participants were presented with four initial targets during the initial baseline, �rst
intervention, and return to baseline condition. All participants except Participant 3 were presented with
four initial targets during the second intervention condition, Participant 3 was presented with seven as
their performance demonstrated higher rates of acquisition.

Baseline

The procedures during both baseline conditions were identical for each participant. Target letters sounds
were identi�ed per participant. Once target letter sounds were identi�ed an initial teaching trial was
presented through Progressive Phonics. After the initial teaching trial participants engaged in probes prior
to subsequent Progressive Phonics instruction to check for mastery.

Instruction through Progressive Phonics was implemented according to the Quick Start Guide. Instruction
was presented through books where the investigator would read the “regular text” which was presented in
black colored font and participants read the words which were presented in a larger red colored font. The
investigator assisted participants with sounding out and blending the red words. Each story within the
book that contained targeted letter sounds was re-read during each session. During baseline conditions
all participants were reinforced according to their typical schedules of reinforcement.
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Intervention

Once participants entered the intervention conditions, they were presented with an initial teaching trial of
their targeted letter sounds. Prior to each session after the initial teaching trial participants engaged in
probes to check for mastery. Once participants demonstrated mastery of a given letter sound, they were
exposed to an initial teaching trial for each letter sound which was being introduced. Mastered letter
sounds then functioned as “Knowns” and generalization trials were included in sessions.

Instruction during the intervention conditions was presented using errorless echoic to tact transfer
procedures. Participants were presented with a green 3X5 notecard with an individual target letter written
on it in lowercase print. Echoic to Tact trials began with the errorless antecedent, “What sound?” followed
by an echoic prompt. Participants echoed the investigator by producing the target. The transfer trial
antecedent was presented with the prompt, “What sound?” which evoked the participant’s tact of the
target. The presentation of distractor trials was individualized based on each participants known
behaviors or reinforcer if required. The antecedent for check trials was presented in an identical manner
to the transfer trial prompt, “What sound?” which evoked the participant’s tact of the target. If participants
engaged in non-desired echoic or tact behavior the trial was immediately stopped, and the availability of
reinforcement was removed. The investigator then immediately presented the antecedent for an errorless
echoic trial of the target sound. The error-correction sequence followed as detailed above. All participants
were reinforced according to their typical schedules of reinforcement.

Results
Six participants participated in the current research with �ve of the participants demonstrating mastery of
letter sounds throughout conditions and one participant demonstrating echoic and tact behavior only
during teaching trials. During baseline conditions three participants demonstrated mastery of 10 targets.
During treatment conditions �ve participants mastered 43 targets. The lead investigator conducted all
session probes. Interobserver agreement was conducted in 61.88% of all sessions, agreement was
observed in 84.92% of trials. Figures 1–3 are displayed below for visual analysis.

Participant 1 began participation in the current research with a score of 113 on the VB-MAPP and
demonstrated nine and a half milestones in tact and nine milestones in echoic behavior. When assessed
using the Core Phonics Survey, they earned a score as a Strategic learner (60); they demonstrated
mastery of 26 uppercase letter symbol names, 25 lower case letter symbol names, four consonant
sounds, and zero short vowel sounds. Participant 1 began baseline conditions with prior mastery of four
letter sounds. During the initial baseline condition Participant 1 mastered two targetsthrough Progressive
Phonics, they mastered the �rst sound after �ve sessions and mastered the second sound after eight
sessions. Within the �rst intervention condition Participant 1 mastered four additional targets after �ve
sessions. Participant 1 was introduced to four additional targets and demonstrated mastery of two
additional sounds at session ten. Participant 1 returned to baseline and demonstrated mastery of two of
the targets at the �fth session of the condition. In the second intervention condition Participant 1
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mastered three targets, one letter sound and two consonant blends at the �fth session of the condition. A
fourth targeted consonant blend during the sixth session and three additional targeted consonant blends
at the tenth session of the condition.

Participant 2 began participation in the current research with a score of 64 on the VB-MAPP and
demonstrated six milestones in tact and seven and a half milestones in echoic behavior. When assessed
using the Core Phonics Survey, they earned a score as an Intensive learner (46); they demonstrated
mastery of 17 uppercase letter symbol names, 21 lower case letter symbol names, six consonant sounds,
and zero short vowel sounds. Participant 2 began baseline conditions with prior mastery of six letter
sounds. During the initial baseline condition Participant 2 did not demonstrate mastery of target through
Progressive Phonics. Within the �rst intervention condition Participant 2 mastered one target after 10
sessions. Participant 2 returned to baseline and did not demonstrate mastery of targets. In the second
intervention condition Participant 2 mastered two targets during the ninth session of the condition. It was
determined that the participant would not reach the mastery criteria for the remaining two targets during
a tenth session; therefore, the ninth session was the �nal session.

Participant 3 began participation in the current research with a score of 127 on VB-MAPP and
demonstrated ten milestones in tact and echoic behavior. When assessed using the Core Phonics Survey,
they earned a score as a Strategic learner (60); they demonstrated mastery of 26 uppercase letter symbol
names, 26 lower case letter symbol names, zero consonant sounds, and �ve short vowel sounds.
Participant 3 began baseline conditions with prior mastery of �ve letter sounds. During the initial baseline
condition Participant 3 did not demonstrate mastery of targets. Within the �rst intervention condition
Participant 3 mastered four targets after ten sessions. Participant 3 returned to baseline and
demonstrated mastery of four targets at the �fth session of the condition. In the second intervention
condition Participant 3 mastered four targets at the �fth session of the condition. Two targeted
consonant blends during the sixth session three additional targeted consonant blends at the tenth
session of the condition.

Participant 4 began participation in the current research with a score of 103.5 on the VB-MAPP and
demonstrated nine milestones in tact and echoic behavior. When assessed using the Core Phonics
Survey, they earned a score as an Intensive learner (55); they demonstrated mastery of 21 uppercase
letter symbol names, 17 lower case letter symbol names, 10 consonant sounds, and four short vowel
sounds. Participant 4 began baseline conditions with prior mastery of 10 letter sounds. During the initial
baseline condition Participant 4 mastered two targets through Progressive Phonics, they mastered the
�rst sound after �ve sessions, mastered the second sound after six sessions, and mastered the third
sound after ten sessions. Within the �rst intervention condition Participant 4 mastered two targets after
�ve sessions. Participant 4 was then introduced to two additional targets and demonstrated mastery of
two additional sounds at session ten. Participant 4 returned to baseline and demonstrated mastery of
one target at the �fth session of the condition. In the second intervention condition Participant 4
mastered two targets, one letter sound and one consonant blends at the �fth session of the condition. A
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third targeted consonant blend during the sixth session two additional targeted consonant blends at the
tenth session of the condition.

Participant 5 began participation in the current research with a score of 78 on the VB-MAPP and
demonstrated eight milestones in tact and eight and a half milestones in echoic behavior. When assessed
using the Core Phonics Survey, they earned a score as an Intensive learner (10); they demonstrated
mastery of �ve uppercase letter symbol names, �ve lower case letter symbol names, zero consonant
sounds, and zero short vowel sounds. Participant 5 began baseline conditions without prior mastery of
letter sounds. During the initial baseline condition Participant 5 did not demonstrate mastery of any
targets. Within the �rst intervention condition Participant 5 mastered one target after ten sessions.
Participant 5 did not demonstrate mastery of targets when they returned to baseline. In the second
intervention condition Participant 5 mastered two targets ninth session of the condition. Due to
Participant 5 demonstrating mastery of two targets during the ninth session, it was determined that the
participant would not bene�t from a tenth instructional session.

Participant 6 began participation in the current research with a score of 48.5 on the VB-MAPP and
demonstrated six and a half milestones in tact and one and a half milestones in echoic behavior. When
assessed using the Core Phonics Survey, they earned a score as an Intensive learner (51); they
demonstrated mastery of 26 uppercase letter symbol names, 25 lower case letter symbol names, zero
consonant sounds, and zero short vowel sounds. Participant 6 began baseline conditions with prior
mastery of zero letter sounds. Throughout baseline and intervention conditions, Participant 6 did not
demonstrate mastery of targeted letter sounds through probes; however, they demonstrated a reduction in
the magnitude of prompts required to engage in desired behavior during intervention conditions.
Participant 6 did not demonstrate the same reduction in the magnitude of prompts required to engage in
desired behaviors during baseline conditions.

Discussion
The purpose of the current research was to evaluate the effectiveness of using verbal behavior to
increase the phonological awareness of individuals with Autism. Visual analysis of the acquired data
demonstrated that using verbal behavior produced a socially signi�cant gain in skills as compared to the
baseline condition which presented phonological awareness instruction through a more typical direct
instruction approach. The results of the experimental conditions suggest that echoic to tact transfer
procedures can also be generalized to teach more complex examples of phonological awareness such as
digraphs and diphthongs. Caution should be exercised when implementing these procedures and targets
should be presented both through discrete trials and be available in the natural environment with several
instructors to assist learners with their generalization. Overall, 53 letter-sounds and consonant blends
were mastered through all sessions, 43 of which were mastered during the intervention conditions. The
current research also allowed for anecdotal evidence of increased stimulus control of antecedents which
evoke tact behaviors; although informally discussed, this evidence adds value to the effectiveness of the
procedures utilized during the experimental conditions.
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Implications
Implications of the current research show promise in using echoic to tact transfer procedures to increase
phonological awareness in individuals with autism. Further replication is recommended to generalize the
results through a broader age range and the inclusion of individuals with other disabilities, particularly
those with intellectual disabilities or dyslexia. It is recommended by the investigator that these procedures
be implemented during discrete trial training.
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Figure 1

Participant 1 and 2 Graphs
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Figure 2

Participant 3 and 4 Graphs
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Figure 3

Participant 5 and 6 Graphs


