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ABSTRACT

The Effects of Imitation Instruction Using a Mirror on the Emergend@ugiicative Responses

by Preschool Students Diagnosed with Developmental Delays

Jalene Donica Moreno

Using pre- and post-intervention non-concurrent multiple probe designs acrospaasici
conducted 2 experiments that tested the effects of imitation instruction usingpaon the
emergence of both basic and advanced forms of generalized imitation@¥ing physical
actions with preschool students diagnosed with developmental delays. Experimeffirstva
conducted to test the effectiveness and efficiency of using a mirror to induwaéh@lyoung
developmentally delayed preschoolers. The dependent variable was the numbargbftunta
unconsequated basic physical imitative responses (e.g., nodding head) enpaeticipants
prior to and following intervention conditions while directly facing the experimeite
independent variable involved teaching basic imitative actions (e.g., clapping huids
looking at an adult perform the actions in a mirror until a mastery crite@smvet. The results
of Experiment | showed that a functional relationship was demonstrated betweenngadke
imitation of basic physical actions using a mirror and the emergence of &l foparticipants.
Experiment 1l was then conducted to further examine the effectivenessiamhey of using a
mirror to induce more advanced forms of Gl with older preschoolers diagno$ed wit
developmental delays as well as examine the effects of the absence andepoéselvanced Gl

on the rate of participant learning after an adult provided a how-to demonstratigaririey



dependent variable was the number of instructional sessions required for eagiapatbaneet
a mastery criterion on a novel dressing skill before and after the pantscgaaquired GI. The
second dependent variable was participant responding during block structure adunpéinati
transcription tasks before and after the participants acquired all advanosdofoG| at mastery
level. The independent variable was the induction and/or presence of advanced, lemastei
using mirror imitation instruction across bodily actions (e.g., gross motor, fire,moal motor,
and multiple-step motor actions). The results of Experiment Il showed that tbaqwexd
mastery level Gl accelerated learning for all 4 participants, whighhanee facilitated the

participants’ capability of learning through demonstration.
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Chapter |
INTRODUCTION AND REVIEW OF THE LITERATURE
Introduction

In the following paper | report two experiments that examine the gereseratitation
capability and its relation to other duplicative repertoires. The géretaimitation capability as
well as imitation and emulation repertoires have been theoretically andneepiily reviewed.
Across disciplines, there is common agreement that duplicative repeqtayea pivotal role in
the rapid acquisition of novel behaviors for young children. In Experiment I, ¢ltdsteffects
of a mirror intervention on the emergence of the generalized imitation dapdbiExperiment
Il, | tested the effects of the induction of the generalized imitation dapair young children’s
learning under demonstration conditions as well as the effects on their responatimey t
duplicative repertoires.

Though the duplicative repertoires of imitation, generalized imitation, and eomuiatly
have apparent commonality, each is distinct and significant in its own right. iNbifgesent
study is primarily founded on behavior analytic principles, the expansivediteraighlighting
duplicative repertoires is multidisciplinary. Thus, in my review of the liteeal report the
findings across disciplines for each of the duplicative repertories. In thegkisiements of the
literature review, | advocate the importance of duplicative repertoineslaas provide a
rationale for the experiments reported herein by discussing the educatipaat duplicative
repertoires have on childhood independent learning.

Literature involving duplicative responses in the verbal behavior paradigm uses

specialized terminology. Due to the specific nature of behavior analytimtdogy, | first



provide the reader with definitions of relevant terms in their logical seqbefaee reviewing
the related literature and my research findings.
Definition of Terms

1. Duplicative Responses

The term duplicative responses is used throughout this text as an “umbrellaoterm” t
encompass a range of duplicating responses across varying topographiesf(foehesvior).
Duplication denotes the process of performing an action or constructingtastragain after
the observation of the action or construction (McKean, 2005). Imitation, generalitabim)
and emulation are all distinct response classes with unique characteasisties/er, they all
share one common characteristic in that they all involve the act of duplication.
2. Imitation

The termimitation has been defined, re-defined, and thus debated in the literature. Baer,
Peterson, and Sherman (1967) defined imitation as a behavior that closely folldves anot
individual’'s behavior in which the form is controlled by the behavior of another. Syralaal
more recently, Catania (2007) defined imitation as a type of behavior in whiotieidwal
visually observes a model and then duplicates the model. Greer and Ross (2008) described
imitation as a “see-do” relationship that involves a point-to-point corresponderadidition,
Greer and Speckman (2009) argued that one imitates another’s behavior because of the
conditioned reinforcement that one developed from the correspondence between the bEhavior
the observer (e.g., child) and the behavior of the observed (e.g., teacher).

Holth (2003) provided four behavior-environment relations to functionally define
imitation: 1) any physical movement can function as a model for imitation; a nsatiel

antecedent stimulus that evokes the imitative behavior, 2) an imitative behavior mus



immediately follow the presentation of the model (e.g., within 3- to 5-secd@jd$)e model and
the behavior must have formal similarity, and 4) the model must be the controlliagledar
an imitative behavior.
3. Generalized Imitation

Like the term imitationgeneralized imitatiorfGl) is one that may be considered to be
controversial. However, generalized imitation is a term used in literedudescribe when an
individual imitates novel behavior without direct reinforcement of a particetgponse and
when there is no history of direct reinforcement for the response (BaeroRe&iSherman,
1967; Catania, 2007; Keohane, Pereira Delgado, & Greer, 2008; Metz, 1965). In other words,
one who has not acquired generalized imitation cannot imitate actions withotifrditection
(e.g., the presentation of an antecedent to imitate and consequations to reinforoecor ¢
emitted actions) (Catania, 2007) and requires prosthetic reinforcement to do storéhere
according to this definition of generalized imitation, a child who does not possesapidiislity
may learn how to imitate the behavior of clapping his hands after being direxght ta do so,
but may not be able to then imitate the behavior of patting his lap without beingydiaecfit to
do so. Moreover, even if children can imitate, but require prosthetic reinfantéodo so, by
definition, they still lack the generalized imitation capability.

Based on previous research, Baer and Deguchi (1985) described generaledsahianst
a response class that has the following characteristics: 1) nonrcethimitative behaviors that
are maintained as long as other imitative responses are reinforced, buseledrea
reinforcement is no longer contingent on other imitation, 2) non-reinforced imibaghessiors

that persist despite continuous differential reinforcement, and 3) the acofiraan-reinforced



imitative behaviors increase when other imitations are reinforced in the cdulseeloping a
generalized imitation repertoire.

Greer and Speckman (2009) argued that generalized imitation is a higher-ordet oper
that is an essential pre-verbal developmental cusp as well as an essengildevelopmental
capability because once an individual acquires generalized imitation theluadigan learn in
ways he or she could not before. Generalized imitation is a type of emeedp@vior that is
brought about when an individual comes into contact with multiple exemplar experierzes a
observing and producing responses (Greer, 2008). To teach a new operant to an individual with
generalized imitation, it is theorized that an instructor can simply demtenatbehavior and
then teach the relevant antecedent and consequent relations (Greer 20R8%s,

In addition, the verbal developmental theory proposes that the generalized imitation
capability is reinforced by the correspondence between seeing and doing, Ti@biehavior
emitted by one who possesses this capability is maintained by an assob&ttiaudlves the
observation and duplication of movements and where the response classes ohsegaigga
are joined (Greer & Speckman, 2009).

The difference between the repertoiregnatation andgeneralized imitatiorshould be
clarified. Referencing Skinner (1953) and Cantania (1998), Erjavec, Lovett, and(2009¢
defined imitation as “a repertoire that consists of discrete matchaigpred each of which is
directly trained” and defined generalized imitation as “a generatpe¥tare in which new
matching relations seem to emerge without training” (p. 355). Thus, unlike tla¢iomi
repertoire, the generalized imitation repertoire encompasses resjassas ofintrained
imitative actions, or actions that do not have a history of consequations that reir@iorce

corrected emitted imitative actions. Therefore, a key discrimination betinatation and



generalized imitation is the emissiontidined verseauntrainedimitative actions. However,
when discriminating between the two repertoires, it is just as importhighight the distinct
aforementioned characteristics of the generalized imitation repetftairéhe imitation repertoire
does not possess (e.g., lack of prosthetic reinforcement requirement distinctionphiighe
operant distinction, and capability distinction).

4. Emulation

Emulation is another example of a behavior that is reinforced by the correspondence
between seeing and doing. However, unlike the case with imitation, the duplicatiorsproces
involves duplicating the outcomes or products of behavior (Greer, 2008). Emulation does not
involve imitating or emitting the exact movements presented by the model; ratheolves
producing what the model’s movements resulted in. Rothstein (2010) proposed that emulation
occurs in two situations: 1) “when one observes a product and ‘emulates’ or emvisibeha
within the environment to achieve the same end result and 2) when one manipulatéesstimul
his or her environment to obtain a desired object,” (p. 16).

Zentall (1996), Tennie, Call, and Tomasello (2006), and Horner and Whiten (2005) all
defined emulation as when the observer’s behavior differs from what he or sheespbat
results in the same product as the model. For example, a child may seek for todpéd a
block tower just like he did by starting from the bottom block and working up to the top block
(imitate him). However, if the child’s peer builds the exact block tower as he dightting from
the top block and working his way down to the bottom block, the peer emulated the child’'s
behavior. Thus, acts of emulation involve duplicating the end results (e.g., the samewégk t

without duplicating the behavior chain (e.g., the same actions to make the block tower)



5. Modeling

“A model is an antecedent stimulus that evokes imitative behavior and must be the
controlling variable for that imitative behavior,” (Cooper, Heron, & Heward, 2007, p. 413). The
term modeling is synonymous with the term demonstrating and the two terms maylbe us
interchangeably. Cooper, et al. (2007) defined two types of models: 1) planned models and 2)
unplanned models. Planned models are prearranged antecedent stimuli that showvée obse
exactly what to do. For example, a mother may model (demonstrate) how to open arcontaine
while her child observes her movements and, in turn, the child imitates his mothenioygaps
container. Unplanned models encompass all antecedent stimuli that have thy tagacke
imitative behaviors. For example, a younger sibling observing an older siblintpara how to
open a door by turning a doorknob by imitating the older sibling’s behavior.

In classic experiments, Bandura (1962) showed that modeling is a powerful force in
determining the behavior of children who have imitative skills. However, theaafili between
modeling behaviors, observing behaviors, and imitating behaviors created confusion whe
distinguishing imitation from observational learning. A notable difference leetimitation and
observational learning is that imitation occurs when the observer directltootatingencies,
whereas observational learning occurs when the observer’s behavior iscchamgeirect
contact with the contingencies received by others (Catania, 2007; Greer, Buruigs- &
Gautreaux, 2006).

6. Observational Learning

Like the aforementioned terms of imitation and generalized imitation, tine ter

observational learnindnas also been defined and re-defined in the literature. Catania (2007)

defined observational learning as “learning based on observing the respondindhef anot



organism and/or its consequences” (p. 399). In a summarized definition of observational
learning, Greer, Singer-Dudek, and Gautreaux (2006) defined observationalgeernin
“observation that results in the acquisition of new operants, high-order operants, and new
conditioned reinforcers” (p. 490).

Greer, Singer-Dudek, and Gautreaux (2006) suggested the following clariigati
regarding behavior change as a result of observing the contingenciesddxeotbers: 1)
behavior that is already in an individual’'s repertoire (e.g., performance behanay be emitted
as a function of observing contingencies received by others (e.g., when aduabigises his
hand when others receive reinforcement for doing so), 2) new operants may be acquired by
observation (e.g., learning new tacts), 3) higher-order operants may beed¢qrough
observation (e.g., abstraction from learning phonemes to responding to novel phoneme
combinations), 4) conditioned reinforcers may be acquired by observation when stiopire a
reinforcing properties as a result of observing others receive the stngujiilnplementing a
classwide token economy), and 5) an observational learning repertoire mayvedathrough
observation (e.g., either incidentally or by intervention).

Greer and Speckman (2009) argued that observational learning is an essential,
foundational verbal developmental cusp as well as an essential verbal develbpapaiigity
because once an individual acquires observational learning the individual cam vays ihe or
she could not before. Observational learning is also argued to be a higher ordar (Greer &
Speckman, 2009). Extensive research has been conducted regarding a childg tcaleacit by
observing the direct contingencies of another’s behavior once he or she hasdaiteuir
observational learning capability (Davies-Lackey, 2005; Delgado, 2005; Gautreaux, 2885; G

Singer-Dudek, & Gautreaux, 2006; Rothstein & Gautreaux, 2007; Stolfi, 2005; Yuan, 2005).



7. Operant

The units of analysis in verbal behavior are what Skinner (1957) referred to as verbal
operants. He used the term operant to imply a type or class of behavior. Skinner (196igdident
an operant to be “any unit of behavior that operates upon the environment” (p. 20). Hence, he
derived the term “operant” from the verb “operate” to signify how an operant respatefned
in terms of how it affects the environment.

In the traditional radical-behavioral paradigm, operant responses consist @&-tethre
contingency (e.g., an antecedent-behavior-consequence and the relevams tkatex
establishing operations) and are selected out by their consequences (Goessr, aR8).
Meaning, operants are behaviors that are maintained and brought under stimulus £antrol a
function of their consequences. An individual emits operant behaviors based on his or her histor
of interactions with the environment and the future frequency of operant behavior islprima
determined by its history of consequences (Cooper, Heron, & Heward, 2007). An egéaiple
operant behavior is putting on a jacket when it is cold outside. An individual is likely to put on a
jacket when it is cold outside if that behavior was previously consequated (efgrcex) by
protecting that individual from the cold.
8. Higher Order Operant

Higher order operants are operant behaviors that join two or more previously independent
operant relations (e.g., three-term contingencies) into a single overpogderant (Greer &
Ross, 2008). Catania (2007) defined higher order operants as “an operant class that includes
within it other classes that can themselves function as operants” (p. 392). ttiddreoperants
emerge as a function of an individual’s instructional history involving multiplenplee

experiences (e.g., experiences involving the presentation of instructias ddferent types of



topographies and stimuli). These multiple exemplar experiences mayiadentally or by
intervention. Once an individual has acquired a higher order operant he or she can respond to
novel contingencies that are related to the joined contingencies.

Both generalized imitation and observational learning are considered torbplesaf
higher order operants. The generalized imitation capability involves snedfgnse classes of
imitation (e.g., gross motor imitation, object imitation, etc.) and involves thegpofiobserving
and producing operant behaviors. Likewise, the observational learning capabdityes
smaller response classes of learning through observation (e.g., acquivingerants through
observation and acquiring conditioned reinforcers through observation).

9. Radical Behavioral Paradigm

According to the Skinnerian point of view, “radical behaviorism is not simply the
scientific study of behavior, but rather an integrated and comprehensive philos@oignok,
concerned with the subject matter, methods, and dimensions of psychology” (Moore, 1981, p.
62). Day (1983) described Skinnerian radical behaviorism to be “conspicuously pragmatis
spirit” (p. 93). As an epistemology, radical behaviorism takes it depdrtumethe pragmatic
stances of Mach and Bacon as well as the positivism found in Russell’s writingse(N2008;
Zuriff, 1980). Moore (2008) stated that radical behaviorism not only encompassed elzigiem
but it also took the lead in understanding what knowledge was, how it came about, and how to
improve the human condition by making humans even more knowledgeable.

Foxall (1995) summarized the epistemological basis of radical behaviorism nythé
ontology and methodology as such:

1) Behaviorism is a subject matter in its own right and is neither an indication nor a

confirmation of the existence of mental activity, 2) the initiating causksl@vior are to
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be found solely within the environment; the internal event is itself the product of
environmental control, a response subject to reinforcing and punishing contingencies, 3)
the basic paradigm of operant conditioning is the three-term contingencyticgnsisa
discriminative stimulus, a response, and its reinforcing or punishing consesyuénce
there are not non-physical events or causes which are essentially mentivi8yals
are changed by their histories both evolutionally and environmentally, 6) tledrecar
kinds of operant behavior—contingency shaped and rule-governed, 7) the purpose of
science is to predict and control rather than speculate (theorize) and tesivdeduc
hypotheses, and 8) the aim is to establish functional relationships and identiigting a
describing the contingent relationships between a response and its reinforcing
punishing consequences are the essence of functional analysis. (pp. 21-22)
10.Verbal Behavior Theory
B.F. Skinner began to work on his behavioral analysis of language in 1934 and it took
him nearly 23 years to publish his work in a book he tMedbal Behavio(1957). InVerbal
Behavior(1957), Skinner proposed a language theory from a functional perspective and he
referred to language as a term he coined “verbal behavior.” He chosanhetbal behavioto
differentiate and emphasize his functional perspective from the structtspeptve. He defined
verbal behavior as behavior that is reinforced through the mediation of another pbedwavior
(Skinner, 1957). In other words, he referred to verbal behavior as a functional account of
communication during which instances of verbalization, vocal or otherwise, have effiect
another person. For example, when an instructor asks a student to, “do this,” and performs an

action, the student in turn performs the action. In this example, the behavior of whatesomeon
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said functioned to elicit (e.g., caused) the behavior of another person. Thus, Skinrezt defi
verbal behavior functionally.

Skinner (1957) coined the term verbal behavior to distinguish his functional analysis of
language from traditional and structural analyses of language. Howegethewears other
language development literature and applications have also used the term \rexbiairb&hus,
the term verbal behavior acquired new meanings that are independent of Slsenmenal
theory (Cooper, Heron, & Heward, 2007). For example, in the field of speech pathology, the
term “verbal behavior” has become synonymous with the term “vocal behavior #mel field
of traditional psychology, the term “nonverbal communication” has been distinguisihetthev
term “verbal behavior.” However, as previously mentioned in Skinner's seminaitioef of
verbal behavior, verbal behavior includes both “vocal-verbal behavior” (e.g., @spiech
sounds) and “non-vocal-verbal behavior” (e.g., written language, gesturesiliteng, and
American Sign Language). This “all inclusive” definition of verbal behaviarbmconfusing to
those first learning about Skinner’s analysis of verbal behavior. Remembjexiagrhinal
definition of verbal behavior that refers to verbal behavior as a functional account of
communication during which instances of verbalization, vocal or otherwise, has droeffec
another person may help lessen the confusion.
11.Verbal Developmental Theory

The verbal developmental theory (Greer, 2008; Greer & Ross, 2008; Greer & Speckma
2009) applies Skinner’s (1957) verbal behavior theory to the analysis of the development, or
ontogenesis, of verbal behavior. The theory incorporates both listener functgonsegponding

to another person’s speaker behavior) as well as speaker functions (eethjrgpthe behavior
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of others by using various topographies of verbal behavior like vocal speech and sigigégng
(Greer & Ross, 2008).

The verbal developmental theory outlines a trajectory of verbal developmeaged shat
propose what are described as being verbal developmental cusps, capahiitiepegtoires
(Greer, 2008, Greer & Ross, 2008; Greer & Speckman, 2009). Verbal developmental cusps,
capabilities, and repertoires are distinct terms with unique charéctetisat are used to
describe the verbal stages that children typically accrue from dargxiperiences.

The verbal developmental theory is influenced by findings from Horne and Lowe’s
(1996) seminal research on Naming, relational frame theory (RFT) (Hgews-Holmes, &
Roche, 2001), stimulus equivalence research (Sidman, 1994), and mainstream developmental
psychology research (Hart & Risley, 1995). Verbal developmental reseaddhrot emphasize
the differences between their proposed theory and the findings of influenaagatesRather,
they acknowledge the consistency between them, which is the possible inductidrabf ver
developmental cusps and capabilities in children who were missing them in order to
exponentially expand their repertoires (Greer & Speckman, 2009). Seminathetbeddater
influenced the verbal developmental theory suggests that learning proldpecaby those
associated with developmental delays, may be remedied with interventions tovachale
developmental cusps and capabilities.

The verbal developmental theory is inductive by nature as opposed to many
developmental theories that are driven by hypotheses and are deductive in naer&(Gr
Speckman, 2009). The empirical findings of recent research drove the development of thi
theory. In hopes of contributing to the generality and validity of the interventigslemented to

plausibly induce verbal developmental cusps and capabilities, researcherspiaated



13

procedures with individuals who exhibit similar characteristics (e.g.,asichdlays in
development).
12.Verbal Developmental Cusps

Greer and Speckman (2009) used Rosales-Ruiz and Baer’s (1997) definition of cusps to
describe the essence of a verbal developmental cusp. In sum, a cusp is an acqwiad etha
allows people to do things that they have never done before and in turn the acquired behavior
enables the possible occurrences of new person-environment interactions (ergyenoigs)
(Greer, 2008). Based on Rosales-Ruiz and Baer’s (1997) definition, contingencvesréha
previously difficult to come into contact with are no longer difficult once verbatldpmental
cusps are acquired. An example of a basic cusp in a child’s developmental sequatidags w
Once toddlers learn to walk, they easily come into contact with contingehateabey never
could contact before (e.g., objects that are on higher surfaces). A walking’sodaied is
opened up to the possibilities of manipulating and learning new stimuli (e.g., the fr@aents’
lives when they are cued to purchase baby gates).

Verbal developmental cusps involve the direct reinforcement of behaviorscehyittke
individual and a cusp that is not a capability requires direct reinforcement Eg&8meckman,
2009). The contingencies that a child is enabled to come in contact with because of the
acquisition of a verbal developmental cusp are opportunities that may result iranawge
experiences; however, the learning opportunities do not necessarily leadwaypewf learning.
13.Verbal Developmental Capabilities

Greer and Speckman (2009) described verbal developmental capabilities as
developmental cusps that allow children to learn in ways they could not before. Byatefatit

verbal developmental capabilities are considered verbal developmental cusps,nibioaidy
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cusps are capabilities (Greer & Speckman, 2009). An example of a verbalmhegetal cusp
that is also a capability is generalized imitation (Keohane, Perelgadie & Greer, 2008). By
definition, the term generalized imitation refers to both the capacity toligakn to imitate
various movements through direct instruction (e.g., the cusp of imitation) aswiedl eapacity
to then emit novel forms of imitative behaviors without direct reinforcement (eegcapability
of generalized imitation). Children who have the generalized imitation capalalitpt require
direct instruction to imitate novel movements. Another example of a verbal develapment
capability is observational learning (Greer, Singer-Dudek, & Gautreaux, 200&h gtildren
have the observational learning capability, they have the capacity to learepetoires or
skills through the observation of others receiving direct instruction. Children whaheve
observational learning capability do not require direct instruction to learn neantger

The difference between a capability and a cusp is that a capability is a drigber
operant that allows one to learn in new ways and once a capability is acquiredyi@uahdnay
learn new behaviors even though the new behaviors may not have been directly reinforced
(Greer & Speckman, 2009). On the other hand, cusps allow one to learn new behaviors or
repertoires solely through the process of direct reinforcement. For instameealking cusp
allows toddlers to come into contact with stimuli that were previously out of #sshrand
subsequently they learn how to manipulate those stimuli by emitting behavidiseihaarents
directly reinforce. According to Greer and Speckman (2009), “when the iodudta verbal
developmental cusp also results in a child’s being able to learn in a way hecoukhrot
before, we identify that as an experientially derived verbal developmeptditty and higher

order or overarching operant” (p. 462).
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“Each capability has a repertoire, which identifies the extent or rangeecénts within a
given capability. If a capability [or cusp] is not present, the development aad®an of a
repertoire is not possible” (Greer & Ross, 2008, p. 289). However, once an individual agquires
verbal developmental capability, either incidentally by person-environmignactions or
induced by intervention, the individual learns new operants in ways he or she could not before.
14.Repertoires

Greer and Ross (2008) defined a repertoire as, “a class or category of offertwas
learned by an individual and is likely to be emitted given the learned setting eneint
antecedents” (p. 300). Cooper, Heron, & Heward, (2007) referred to repertoiliehas a
behaviors a person can do with relevance to a particular setting or task. Aneepémpl
repertoire is a listener repertoire. A listener repertoire encoepatithe operants that were
learned by an individual that involves responding to another person’s speaker behavior as a
listener. Imitation and generalized imitation are examples of foundationgloc@mts of listener
repertoires.
15. Listener Behavior

Individuals play two distinct roles during verbal behavior interactions: 1) the roleeof
who delivers the information and 2) the role of one who receives the information. Skinner (1957)
referred to these roles as the speaker and the listener respectively.noe uke the terms
expressive language and receptive language, which are terms thes@ibet! as being rooted
in structural theories of language, because he wanted to strictly ahalydanguage
interactions affect people’s behavior, rather than analyze people’s cogmanesses (e.g.,

psycholinguistics) (Cooper, Heron, & Heward, 2007).
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Skinner (1957) defined listener behavior as, “the condition we have assumed in
explaining the behavior of the speaker” (p. 34). Listener behavior has also be#redess the
behavior that is occasioned by verbal stimuli (e.g., responding to another pepsakers
behavior) (Catania, 2007; Greer & Ross, 2008). Children are considered listeimeirs if t
behavior can be governed by the verbal behavior of others as they respond to vocal spunds (e.
a teacher saying, “do this”) and other verbal topographies (e.qg., a teastueingg (Greer &

Ross, 2008). Children with basic listener literacy have, “a measure of independenae bad c
warned, instructed, comforted, and praised as a result of the topography of therbefreavi
speaker” (Greer & Ross, 2008, p. 295).

16.Response class

A response class is a group of responses (e.g., operants) that is defineddmyrihen
effect on the environment (Cooper, Heron, & Heward, 2007; Greer, 2008). A response glass ma
be comprised of various responses across various topographies. In other words, a riegsonse ¢
may be comprised of different forms of different behaviors, but all the behavioesashianilar
function. The notion of a response class is “implied when it is said that reinforcertreases
the future frequency of the type of behavior that immediately preceded themecement”

(Michael, 2004, p. 75).

Examples of response classes are duplicative responses such as imitatratizgdne
imitation, and emulation. The responses of clapping and transcribing arerdiffehaviors,
however, when those behaviors are emitted as a function of observing a response antgproduci
a response, those behaviors are members of a duplicative response classoin kedature
and research also suggest the presence of smaller and distinct subcdthgsésrger

comprehensive response classes. Unlike response classes, response sabeldsseribed as
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being comprised of behaviors with similar defining characteristics @@ss motor imitation
verses fine motor imitation).
17.Learning

In his classic textbook titled,earning Catania (2007) summarized the definition of
learning as, “roughly acquisition, or the process by which behavior is added taaisorg
repertory [that is a] relatively permanent change in behavior” (p. 395).mAlsecaeen in
Catania’s definition, the term acquisition may be considered to be synonymous wahnthe t
learning and the two terms may be used interchangeably. For example, &tonstiay say that
her student learned, or acquired, a new skill after she delivered instruction.Singer-Dudek,
and Gautreaux (2006) also used the term acquisition in their definition of learning: “our
definition of learning is the acquisition of operants or higher-order operants agiarfuic
direct contact with contingencies of reinforcement or punishment, or as a functien of
observation of others receiving contact with the contingencies of reinforcemestipent, and
corrections of incorrect responses [e.g., observational learning]” (p. 489).
18.Learn Unit

In extensive research, the learn unit is identified as the basic unit of meagaehing
(Albers & Greer, 1991; Emurian, 2007; Greer, 1994; Greer & McDonough, 1999). The learn unit
also allows for the analysis of instruction at several levels (Greer, 2@fgrmand Greer,
1992; Keohane & Greer, 2005). The learn unit consists of at least one three-term noptioge
the student and two three-term contingencies for the instructor involving anteceeééatgors,
and consequences (Greer & McDonough, 1999). Thus, both the student and the instructor are
learning from the process of the learn unit. A flawless learn unit presentatgircamsist of all

of the following components: 1) an establishing operation, 2) a target disdrumistmulus, 3)



18

a response opportunity, and 4) a consequence (e.g., the delivery of reinforcementtomrcorre
procedure) (Ingham & Greer, 1992). If any of the components are omitted artpdese
erroneously, a learn unit does no occur. Table 1 depicts an example of a compiaigitea
Table 1

An Example of a Complete Learn Unit

Instructor’'s Contingencies:  Response Components: Student’s Contingency:
Two, Three-term Interlocking Instructor and One, Three-term
Contingencies Student Behavior Contingency
Instructor’s first antecedent Instructor assures student’s
attention
Instructor’s first behavior Instructor says, “do this,” andstudent’s antecedent
performs a movement
Instructor’s first Student performs the Student’s behavior
consequence and second movement
antecedent
Instructor’s second Instructor delivers Student’s consequence
behavior reinforcement in the form of
praise
Instructor’s second Instructor records student’s
consequence response

The learn unit is complete

19. Reinforcement

Reinforcement is an operation that occurs “when a stimulus change immetftiboag
a response and increases the future frequency of that type of behavioran cimditions”
(Cooper, Heron, & Heward, 2007, p. 702). The term reinforcer refers to an item or dbavity
presented to or removed from an individual following the emission of a behavior thasegre
the future probability of the emission of the preceding behavior (Catania, 2007 &3Ress,
2008; Skinner, 1957). For example, vocal praise functions as a reinforcer for a student’s
compliance repertoire only if the delivery of vocal praise increases thebiybaf that child

following teacher directions in future situations.
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20.Probes

“Probes are measures of untaught relations or tests of collateraminglateneralized
stimulus control, or other operants or higher order operants that either emengbraught
about as a function of certain experiences” (Greer & Ross, 2008, p. 298). Probe conditions
typically do not involve the reinforcement of correct responses or error conrecbcedures for
incorrect responses. As in the case of an instructor conducting probe conditiohfotathes
presence of generalized imitation, the instructor would present the childnatitecedent
involving a novel movement; however, after the child responds (or does not respond) to the
antecedent, the instructor would not present the child with reinforcement or mocogrection
procedure.

Review of the Literature

Imitation Review

The act of imitation has been under both theoretical and experimental reviesitheros
centuries. Some Y9century scholars postulated that imitative tendencies and mechanisms were
instinctive or innate (a position that reflected the sign of the times). Howmythe 28
century, scholars across disciplines were hypothesizing that imitatigericies and
mechanisms were acquired or learned (as summarized in Miller & Dollard, Ne&d&xtheless,
while theorists and experimenters may debate about the genesis of imithtroiagon
literature emphasizes the importance of imitation in human development.

The legendary Greek philosopher, Aristotle, who was an early influence of behavior
analytic perspectives, noted that, “through imitation [man] learns hissdegsons” (as cited in
Butcher, 1922, p. 15). The influential®6entury psychologist Albert Bandura (1962) noted that

imitation is a primary means by which children learn new behaviors. It is dmtadchthat
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typically developing children begin to imitate the behaviors of others duringfitiselyear
(Brown, Brown, & Poulson, 2008) and, though this finding is debated (Jones, 2009), imitative
behaviors have been observed in newborn infants (Meltzoff, 2005). However, young children
diagnosed with developmental disabilities often lack significant imitatidis skat may hinder
the emergence of essential developmental skills (Rogers, Hepburn, Stackh@/sener,
2003; Stone, Ousley, & Littleford, 1997). The following section is a brief review oftitation
literature that pertains to the current study, which includes highlights oftl{)re#&ation
theories, 2) current imitation theories, 3) the development of imitation, 4) newbdoatiomi5)
the imitation skills of children diagnosed with developmental disabilities, andit@fion
instruction.

Early social learning theory on imitation. Neal F. Miller and John Dollard were
amongst the leading social learning theorists who proposed that the abiliiyate isilearned.
In their bookSocial Learning and Imitatio(1945) they proposed an imitation theory that is
based on a reinforcement theory of social learning and derived from the works of tsBnWa
(1919), Ivan Pavlov (1927), and Edward L. Thorndike (1940%daial Learning and Imitation
(1945), Miller and Dollard attempted to apply a learning theory to social behavioirin the
experimental analysis of children’s imitative behavior. Based on the restitisiodnalysis, they
came to the conclusion that, “imitative behavior follows the laws of learmdgases under the
social conditions which reward it” (Miller & Dollard, 1945, p. 10). They noted thaatan can
greatly accelerate the process of independent learning by enabling #& sulperform the first
correct response sooner than an individual otherwise would (Miller & Dollard, 1945). This

noteworthy finding founds a chief rationale in the current study.
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Piaget’s theory on imitation. Like Miller and Dollard (1945), Jean Piaget, also
supported the notion that the ability to imitate is learned. “Imitation does not depend on an
instinctive or hereditary technique...the child learns to imitate, and this legmaogss
[advances impediments and is] involved in sensory-motor and mental developmentf; (Piage
1951, p. 5). Piaget constructed a detailed and systematic observation of the development of
imitative skills from birth through 2-years old. Riay, Dreams, and Imitation in Childhood
(1951), his third book within a series of books devoted to childhood development, Piaget
proposed that imitation evolves through six developmental stages until “true” amitetcurs
which is a consciousness of imitation as well as an imitation controlled Higeree. He also
theorized that the occurrence of “deferred” imitation, imitation in the absercanotiel
(perhaps generalized imitation), was presumably due to an interiorized modelesergation.

Skinner’s early analysis of imitation.In Science and Human Behavid953), B.F.
Skinner analyzed the act of imitating through a behavior analytic perspéttsated,

“imitation develops in the history of the individual as the result of discriminatinéorcements
showing [the] same three-term contingency,” (Skinner, 1953, pp. 119-120). He referred to
imitation as being the result of a kind of “conditioning” process. Meaning that, andadivnhay
develop an imitative repertoire because that individual emits previously obsehaadldoe that

are reinforced (e.g., followed by a reward or social attention/praise)x&apée, the visual

display of a mother clapping her hands in front of her baby is the occasion upon whichythe bab
produces a matching clapping pattern, which is then followed by a delighted neihfer¢ed).

Skinner then went on to propose that, “in general, behaving as others behave is likely to
be reinforcing” (Skinner, 1953, p. 311). To illustrate this point, he provided the real-world

example of stopping to look in a store window that has already attracted a crowd; hence
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stopping to look in a store window that has already attracted a crowd is moyedikel
reinforced than stopping to look in store windows, which have not attracted crowds.dde stat
that, “situations of this sort multiplied a thousandfold generate and sustain evoaadendency
to behave as others are behaving,” (Skinner, 1953, p. 312).

Imitation mechanisms from a modern neurophysiological perspectivéduring the
past couple of decades, neurophysiological researchers conducted numeroushstudies t
explored the brain mechanisms that are involved in the imitative behaviors of both humans and
non-humans (di Pellegrino, Fadiga, Fogassi, Gallese, & Rizzolatti, 1992;&3alléadiga,
Fogassi, & Rizzolatti, 1996; Rizzolatti, Fadiga, Fogassi, & Gallese, 1886 a theoretical
standpoint, neurophysiological researchers conducted these studies to defenadwiregfoll
positions: 1) imitation is composed of two strictly related cognitive phenartfenaapacity to
make sense of others’ actions and the capacity to replicate the actions, 2) theefitatla
neurophysiological mechanism that underlies the understanding and dirduingafcan action
is made by the mirror neuron system, and 3) the matching mechanism must be comepldye
the activity of other mechanisms that modify and organize the mirror neuromsy&tezolatti,
2005).

Neurophysiological researchers originally discovered the mirror neur@pecific areas
in the precortex of monkeys. The discovered areas in the precortex are areaisttbhand
and mouth movements. This discovery provided physical evidence that these mirror neurons
discharge during specific goal-directed actions, thus proposing that theyealked in
understanding actions (Rizzolatti, 2005).

Neurophysiological researchers also conducted studies examining tieaexist a

mirror neuron system in humans. Studies that used electrocenphalography (EEG),
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magnetoencephalography (MEG), transcranial magnetic stimulati8)(Tand brain imaging
suggest that the human mirror system is wide spread and plays a fundamental role in
understanding the actions performed by others. Rizzolatti (2005) summarizeddbtdol
discoveries of neurophysiological researchers:

Taken together, these experiments strongly support the idea that the mieor glgy/s a

central role in the imitation of actions that are already in the motor regeotoi

individuals. The mirror system matches the observed action with motor responsés stor

in the premotor cortex and allows a fast, efficient response to that action. These
experiments suggest that sensory copies of actions to be imitated are fiovagous

areas. (pp. 72-73)

The contemporary “like me” theory of imitation. Over the past decade Andrew N.
Meltzoff, a developmental psychologist, formed his “like me” thesis which itesothat
imitation and understanding other minds (e.g., the theory of mind) are causady (&e|zoff,
2005). He stated that, “nature designed a baby with an imitative brain [and therg cultur
immerses the child in social play with psychological agents perceived likdbme™ (Melzoff,
2005, p. 77). He emphasized that complex imitative and emulative behaviors are not present
from birth, rather they are acquired at stages throughout infancy. Howevesolpgalosed that
infants have a primitive ability to imitate and recognize being imitdkte recognizing that
people are different from other things and that there are equivalences betwaes tfeself and
others (Melzoff, 2005).

Melzoff (2005) synthesized the results of a series of experiments with iafashesdults
and suggested the following implications: 1) infants imitate novel actions, 2) infatdtei

from memory, 3) infants emit true imitative behaviors (e.g., duplicatingdhet ehains of
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behavior) and are not limited to emulative behaviors (e.g., duplicating the dsai®bserved
behavior), 4) infants use other people to learn about and expand their own actions, 5) infants
recognize that they are being imitated, and 6) infants can code human antssioftgoals.

The development of imitation in humans and non-humansThere is strong evidence
that imitation develops progressively from simple imitative actions (e.g.,\@eractions with
objects) to more complex imitative actions (e.g., meaningless gestuadsidiren (Young,

Rogers, Hutman, Rozga, Sigman, & Ozonoff, 2011). In a paper that reviewetfehool
Imitation and Praxis Scal@PIPS), Vanvuchelen, Roeyers, and De Weerdt (2010) summarized
research spanning decades that provided a sequence of imitation developmensiasnfant
follows: 1) neonates have been observed imitating facial movements, 2) infantsobegtate
meaningful communicative gestures by approximately 10-months-old, 3) infants d®éayitate
actions with objects at approximately 6-months-old, 4) at approximately 9-maidthefants

start to imitate parts of action sequences with objects, and 5) infants begirate moiel

actions with objects at approximately 14-months-old.

Likewise, there is evidence that chimpanzees can imitate actions wittsoféhiten,
1998). In an experiment that allowed chimpanzees to observe various behavior chains to open an
“artificial fruit,” Whiten (1998) concluded that there was significant evideéhaechimpanzees
can observe and then produce (e.g., see-do) sequential patterns of actions hzat they
witnessed. Custance, Whiten, and Bard (1995) provided evidence of chimpanzees imitating
novel arbitrary (non-functional) gestures upon the command, “do this.” Howevamitaigve
ability of the chimpanzee, humans’ closest genetic relative, has been ddhikeh, 1989).
Furthermore, Whiten (1989) concluded that even chimpanzees’ ability to irsitdsemed to be

weak in comparison to humans’ ability to imitate.
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The debate over newborn imitation.There is recent literature that questions the
evidence that supports the claim that newborns imitate. For example, Anisfeld (1996)
guestioned the validity of the measures that examined the newborn imitation of moutigspeni
After conducting a meta-analysis of previous newborn imitation studies, Bh{$896)
concluded that infants do not reliably duplicate mouth openings. Likewise, in a critique of
newborn imitation studies, Jones (2009) questioned the validity of measures that exaenined t
imitation of tongue protrusions. Jones (2009) noted that while experimental results have
repeatedly shown that newborn infants matched a human model’s tongue protrusiens, ther
also evidence that tongue protruding is a common response of newborn infants to arousing
stimuli; thus there is a likelihood that newborns’ duplication of tongue protruding tetiom
experiments may not be imitation, rather an expression of the infants’ arous#hé&omnodels’
tongue protrusion display, which infants typically express arousal from.

Jones (2009) concluded that there is a need for further research to be conducted to
replicate previous findings (see Meltzoff, 2005) and a need to promal@biguougvidence of
human newborns’ ability to imitate. Jones (2009) stated that, “for the preseetnis &ir to say
that the evidence for the strong nativist claim that newborn infants do insitad¢ compelling,
and that we should proceed on the assumption that [newborn infants] do not” (p. 2327).

The imitation skills of children diagnosed with disabilities.Previous imitation studies
and reviews showed that individuals diagnosed with disabilities have diffieuthly
demonstrating imitative behaviors in childhood into adulthood (Rogers, Bennetto, McEvoy, &
Pennington, 1996; Stone, Ousley, & Littleford, 1997). Individuals diagnosed with autism have
particularly shown to have difficulty with imitative tasks involving manual andupals

movements, oral-facial movements, and actions with objects (Stone et al., 19973, Roge
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Hepburn, Stackhouse, and Wehner (2003) found that children diagnosed with autism were found
to be significantly more impaired in overall imitation abilities, oraldagnitation, and
imitations of actions with objects than children diagnosed with other developrdeatalers
and typically developing children. They also found that children diagnosed vgtle fra
syndrome required more models to imitate the targeted actions than children elibgitbs
other developmental disorders. Rogers et al., (2003) concluded that imitatiots aeigtit have
a negative impact upon a developmentally delayed child’s ability to develop skillsrogeeand
perhaps limit the child’s capacity to learn from natural opportunities.

Imitation instruction. Ledford and Wolery (2011) summarized the main arguments that
advocate the importance of teaching children diagnosed with disabilitiegateindi) imitative
ability is associated with the presence of other essential developmeltgalP3kmitation is a
prerequisite skill for numerous commonly used instructional practices (e.g.l venaaior
applications; Greer & Ross, 2008), and 3) imitation skills facilitate observhkeamaing
opportunities.

Methods to teach imitation skills have been reported in the literature for dethdes
vast majority of imitation instruction in the literature focused on teachingtinetskills to
individuals diagnosed with developmental delays (e.g., autism and intellectumlitibsa
(Lovaas, Freitas, Nelson, & Whalen, 1967; Baer, Peterson, & Sherman, 1967).dpltbe a
behavior analysis discipline, it has been common practice to use the procedurgslusethb
and colleagues (1967) as well as Baer and colleagues (1967) to teach imitatitdréo @ho
do not imitate. These applications commonly involve mass teaching trials ¢haterssive
physical prompting and behavior shaping techniques to establish imitativeongsdrt children

who could not imitate. Though shaping techniques have proven to be effective in teaching
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children to imitate they have shortcomings: 1) they can be extremehctingiming (Baer et
al., 1967; Garcia, Baer, & Firestone, 1971) and 2) they do not always guarantbe Htatient
will acquire what the present study argues to be generalized imitation.
Generalized Imitation Review

Like the imitation literature, the generalized imitation literatuae a long history of
theoretical and experimental treatments. However, while this largatlite does not deny their
apparent commonality, researchers are quick to point out the distinction betwidiomand
generalized imitation. Verbal developmental theorists propose that theststedsit of
conditioned reinforcement for correspondence (e.g., see-do imitation relatemsjdehe
development of a generalized imitation repertoire (Greer, 2008; Greer & Ross, 2008&G
Speckman, 2009). While the act of imitation is a response class that is comprisetepf sing
directly taught operants (e.g., behaviors), generalized imitation is a nmmgehiasponse class
that is comprised of imitative response classes that were acquired witleatiirtBtruction (see
definition of terms for complete imitation and generalized imitation defimg). For example, an
individual is said to have an imitation repertoire after that individual has beetiydiearight to
imitate individual behaviors such as clapping hands and stomping feet. Howeverymualds
said to have the generalized imitation capability once that individual denteddtna ability to
imitate novel, untaught behaviors after acquiring previously taught imitagikaviors and is
automatically reinforced by doing so. Thus, Catania (2007) considered thalgegemitation
capability to be &igher order operantneaning it is a large response that includes “classes
embedded within other classes” (p. 155). Moreover, it may be presumed that beforgidnahdi
develops a generalized imitation repertoire, that individual must first devélagi@imitation

repertoire. Or to use an analogy, the individual must first learn to walk beforehe tieaun.
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Based on a review of the literature, it seems as though there is an exparouasensus
that generalized imitation develops within separate subclasses of behmtidrseems as
though there is theoretical debate over generalized imitation mechanismsi(aargzed in Baer
& Deguchi, 1985). In addition, the generalized imitation literature reportedhnaapability
was observed in young children and the literature also reported that thditsapas been
induced in young children when it was identified to be missing (Baer & Deguchi, 1985; Du,
2011; Furnell & Thomas, 1967; Meltz, 1965; Pereira Delgado, Speckman, & Greer, 2009). The
literature also emphasized the importance of the generalized imitapiahiltig to human
development (Greer & Ross, 2008; Greer & Speckman, 2009). The following section is a brief
review of the generalized imitation literature that pertains to themustudy, which includes
highlights of: 1) the development of generalized imitation within topographidatsrmined
boundaries, 2) generalized imitation mechanisms, 3) generalized imitation amd,i 4
generalized imitation and toddlers, 5) inducing generalized imitation, and 6) theangeoof
generalized imitation.

The development of generalized imitation within topographically deterrmed
boundaries.Research has examined the extent to which generalized imitation develops withi
topographically determined boundaries (Baer & Deguchi, 1985; Baer, Petershar&,

1967; Garcia, Baer, & Firestone, 1971; Poulson, Kyparissos, Andreatos, Kymissisies,Pa
2002; Sherman, Clark, & Kelly, 1977; Young, Krantz, McClannahan, & Poulson, 1994). This
research suggested that generalized imitation does not constitute a simglesil/e response
class, rather that generalized imitation may be comprised of distintassix that are defined
by the topography (e.g., form) of the imitative responses. This theory has la@@&nexk with

both neuro-typical subjects and subjects who were not neuro-typical over the pass.decade



29

Although the seminal Baer, Peterson, and Sherman (1967) imitation study did nbt direct
seek to analyze thdevelopmenof generalized imitation across imitative topographies, the
results of their study showed that the participants diagnosed with disaltiatiedifficulty in
immediately obtaining generalized imitation from motor imitation to wiay tonsidered to be
vocal imitation. After demonstrating the capability of emitting novel motaainae responses,
two out of the three participants initially failed to produce a vocal respoteséhatiring a model
demonstrate the vocal response (Baer et al., 1967). Subsequently, the experinwited pr
those participants with additional training to produce generalized vocalionita

Meanwhile, Garcia, Baer, and Firestone (1971) conducted a study to direstiinexhe
experimental development of an imitative repertoire within pre-selectedrayiogal
boundaries (small motor, large motor, short vocal responses, and long vocal responses). Four
adolescents (ages 8- to 14-years old) diagnosed with developmental delays th loachb
imitative skills participated. The experimenters employed a multipleibasacross responses
design so that each participant was individually trained (via shaping and fachngytees) to
imitate responses that were divided into the three topographical boundaries. Thaaequent
training of the response types begun at different temporal periods of theastlidpconsequated
probes were continually conducted throughout to assess generalization withinspacisee
type. The results showed that generalized imitation was observed in eaapadrtHowever,
the generalization was restricted to the topographical type of imitatioretieated training and
did not generalize to the untrained response type (Garcia et al., 1971). Thus, thenthsatex
that small motor, large motor, short vocal responses may be members of diffetatinte

response classes (e.g., repertoires).
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Likewise, during their third experiment in a series of experiments thaedttiuk
development of imitation, Sherman, Clark, and Kelly (1977) also examined the expaliment
development of an imitative repertoire within four pre-selected topographical bmsndéh
three typically developing preschoolers. The four pre-selected topogiiptitfarent groups
of responses were: hand and arm responses, leg and foot responses, vocal responses, and ent
body responses. The participants were presented with groups of responsassikdof three
trained (reinforced) responses and one probe (non-reinforced) response. The groups efsrespons
were counter balanced across participants and the results of the study $tadiweel tbpography
of the reinforced imitative responses exerted some control over the types ofgaodeses that
were imitated (Sherman et al., 1977).

Though Garcia, Baer, and Firestone (1971) examined the experimental development of
an imitative repertoire within pre-selected topographical boundaries with asltiesitagnosed
with developmental delays, Young, Krantz, McClannahan, and Poulson (1994) conducted the
first study that specifically examined the potential response topogsaplaiemay form
generalized imitative subclasses with children diagnosed with autistnuspetisorder. Four
children (2- to 4-years old) who displayed some perseverative behaviorgpseticiThe
experimenters employed a multiple baseline across responses desigsddhasgeneralization
of imitation across and within response types. The participants were preséhtbdtiv
reinforced training trials and non-reinforced probe trials involving imitatieelels from vocal,
toy-play, and pantomime response types. The non-reinforced probe trials wkte esamine
imitation generalization within each response type. Similar to the resultie Gfarcia et al.

(1971) study, the results of this study showed that imitation generalizeddniorced training
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models to non-reinforced probe models within a response type, but it did not generakze a
response types (Young et al., 1994).

More recently, Poulson, Kyparissos, Andreatos, Kymissis, and Parnes (2002) coaducted
study that systematically replicated the Garcia, Baer, anddnie$1971) and Young, Krantz,
McClannahan, and Poulson (1994) studies. However, the participants in their study were
typically developing infants between the ages of 14- and 17-months. The expesmenter
employed a multiple baseline across responses design to assess thiezgaoerof imitation
across and within the response types of motor-with-toy responses, motor-withoesgonses,
and vocal responses. During treatment, the mothers of the participants modeled and provided
praise contingent upon their child imitating their model and non-reinforced pralsestere
interspersed. The results showed a systematic increase in the peroéntaigeng and probe
models imitated by all three infants following the introduction of the treatomdition while
infant responses that did not match the mother’'s model failed to increase. ionadoak results
showed that overall imitation generalized within each response class, butdajketralize
across response classes (Poulson et al., 2002). Thus, their results also suggestatiaeden
imitation may be limited by the topographical boundaries of the responsdlwasvas
previously trained (e.qg., reinforced).

In conclusion, the results of the aforementioned studies have all shown results that
suggest generalized imitation may not constitute a single all-incltesyp®nse class; rather, that
generalized imitation may be comprised of distinct subclasses thafareddoy the topography
(form) of the imitative responses. Since this theory has been examined adiogmpa
characteristics (e.g., across ages and development), perhaps it isl@amtthat “generalized

imitation has been shown to be reliably limited by topographically defined baoesiddoulson,
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Kyparissos, Andreatos, Kymissis, & Parnes, 2002, p. 356). However, as with akshéather
research is warranted to examine the nature of generalized imitatoss acd within
topographically defined boundaries. | sought to further examine this notion in ondsec
experiment.

The debate over generalized imitation mechanism3here is research-based
controversy about the conditions that control and indirectly maintain generalizadamand
that controversy is debated primarily for its possible special-educatioatppis for teaching
such repertoires as self-help skills to individuals with developmental d&ags & Deguchi,
1985; Baer & Sherman, 1964; Greer & Speckman, 2009). Four main theories will be reviewed:
1) the conditioned reinforcer hypothes the discrimination explanatior) the reinforcement
schedule explanatiomnd4) the social control of generalized imitation explanation

The conditioned reinforcer hypothesi$he conditioned reinforcement explanation of
the generalized imitation phenomenon was the earliest explanation to be proposed. The
conditioned reinforcer hypothesis suggests that in the process of learning megtdtings
(e.g., imitative actions), children also gradually learn to discriminate thereq@ugal similarity
between the modeled stimulus and any of their responses that resemble it andditiened
reinforcer is hypothesized to be the class of stimulus similarities betiveenodel’s output
[what the observer sees the model do] and the observer’s output [what the observens gees hi
herself do]” (Baer & Deguchi, 1985, p. 180). This hypothesis conceives the behavioratlitgimil
as a “stimulus” that develops conditioned reinforcement properties. According todlyisisof
generalized imitation, if the accurate reproduction of observed behavicegugftly reinforced,
the experience of seeing-and-doing eventually acquires conditioned rem&arcproperties.

Thus, after the experience of seeing-and-doing becomes a conditioned reinfdscewn right,
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individuals are then disposed to perform imitative responses for their inherent oaétitom
reinforcement value (Baer & Sherman, 1964; Greer & Speckman, 2009).

Baer and Sherman (1964) were pioneers in the study of reinforcement’s fae in t
generalized imitation capability. They conducted an experiment to anhb/fenction of what
they called “social reinforcement operations” in the promotion of an observiting imitative
behaviors. Specifically, they studied the occurrence of imitative behakaire/¢re never
directly reinforced (Baer & Sherman, 1964). The results of the experirstrgifowed that
young children could be taught specific imitative behaviors with the use of a cuppgt
(e.g., the cowboy puppet delivered social reinforcement contingent on the childttamgetime
imitative behaviors). Secondly, the results showed that another response modelegouippéte
was imitated by the children even though the puppet did not reinforce that behaviot wagen i
interspersed among the other topographically different behaviors that wdoeaed. Thirdly,
the results showed that when reinforcement was no longer given following Wh&ughg
reinforced behaviors or when the models were no longer presented, the childresisreni
imitative behaviors of both the reinforced and non-reinforced responses decreseredl (B
Sherman, 1964).

When discussing the results of their study, Baer and Sherman (1964) provided a possible
explanation as to why children may imitate a behavior (or chain of behaviort)dgatbserve.
They stated that young children often encounter situations where they are inca posaarn
“what response on [their] part reproduces the effect produced by the model’'s befavar.
For example, young children may often observe their parents or older siblings turkr@otoor
unscrew a lid, or unbuckle a seatbelt, and in turn, children eventually differentia@ithe

behavior to the point where they succeed in opening a door, opening a jar, or releasing
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themselves from a car seat without their behaviors receiving directrognfent from others.
Baer and Sherman (1964) explained this phenomenon as such:
In [these situations], the stimulus of similarity between the child’s behamtbthe
model’s is consistently programmed and sets the occasion for reinforcentiemtchild.
Given enough of these situations, of adequate consistency and variety, the stimulus of
similarity between behaviors in general may become discriminf@ativeinforcement.
Since a stimulus which is discriminative for reinforcement becomes @@tiyh
reinforcing in its own right, then responses which produce similarity between behavi
will thereby be strengthened. Responses of the child which produce simitariboae
responses which have a topography that the child can compare to the topography of the
model’s responses. Hence the child will become generally “imitative” andilagty
has great strength as a discriminative and therefore reinforcing stinmuiftzgivie
behavior will be correspondingly more prevalent and apparently autonomous. (p.47)
Verbal developmental researchers proposed a similar theory in support of thehradtion t
the generalized imitation capability is reinforced by the correspondengedreseeing and
doing. They proposed that the behavior emitted by one who possesses this capability is
maintained by an association that involves the observation and duplication of movements and
where the response classes of seeing and doing are joined (Greer & Sp&d®dy Greer
(2008) used the example of dance to explain how the generalized imitation capability
reinforced by the correspondence between seeing and doing. He stated thet ddochkateral
cultural outcome of generalized imitation [that involves] the observation and aligoliof

movements and the subsequent joining of seeing and doing. After multiple exemplemnegser
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of seeing and reproducing physical movements, interpretative and non-corragpondi
movements may emerge as creative responding” (Greer, 2008, p. 370).

The discrimination explanationThe discrimination explanation of the function of the
generalized imitation capability proposes that an individual continues to emiemborced
imitative behaviors simply because he or she cannot discriminate reishfioocn non-reinforced
responses (Bandura & Barab, 1971).

To test their proposed discrimination hypothesis Bandura and Barab (1971) conducted a
study with young developmentally delayed children as well as typicallyaieng children
(between the ages of 6- and 7-years-old). During the first experimentdition, the participants
were positively reinforced for imitating a series of motor responses unphtiieipants emitted
a high level of imitative responses. During the next experimental condition, tiegaats were
consistently reinforced for emitting motor responses demonstrated by onenadelt but they
were never reinforced for imitating a second adult model of the opposite sex hibibegixa
subset of similar motor responses in the same sessions. This second phase weshtegple
measure generalized imitation across adult models. During the last esqpdicondition, the
experimenters conducted a test to determine whether the participants woy digptential
imitation of the previously reinforcing adult model depending on the discrimityadoid
functional value of the model’s behavior (Bandura & Barab, 1971).

The results of the study revealed that the participants continued to perform-he non
reinforced imitative responses that were difficult to discriminate fginfarced imitative
responses, but they discontinued imitating non-reinforced responses that wgre easi

distinguishable. In addition, the results showed that non-reinforced imitativasamay be
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maintained in some instance by flawed anticipated consequences (Bandura & Baralfd971)
summarize their findings Bandura and Barab (1971) stated that:

Generalized imitation might be more accurately designated as liatéya of imitative

responding which is largely regulated by discriminability of stimuli signg probable

consequences, by prior history of selective reinforcement of imitative pericas, and
by subjective reinforcement contingencies derived by individuals from othemiatiee
cues. These influences control imitative behavior primarily through arnedpa
consequences that may or may not accurately reflect objective conditions of

reinforcement. (p. 254)

The reinforcement schedule explanatio@ewirtz and Stingle (1968) suggested an
alternative position to that of Bandura and Barabs’s (1971) discrimination exptaregarding
the mechanisms that may control the generalized imitation capability. They mdbese
reinforcement schedule explanation, which emphasizes the role of the vaaitabkehedule of
reinforcement involved in generalized imitation procedures. Proponents of thisagiqia
support the notion that generalized imitation is maintained under an intermittechtilscbie
reinforcement (e.g., children’s imitative behaviors are only occasiomaligrded externally
(Gewirtz, 1971; Gewirtz & Stingle, 1968).

Opposition to the conditioned reinforcer hypothesis, discrimination explaoatand
reinforcement schedule explanatiosteinman (1970a) opposed the conditioned reinforcement
theory, discrimination explanation, as well as the reinforcement scheduleahqua He
suggested that the generalized imitation capability is “largely difumef instructional and
other social variables operating within typical generalized imitatioregoes” (p. 10). He

proposed that although the aforementioned theories may apply to initial non-relnfoiteive
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behaviors, the theories did not seem to apply when used to explain the continued emission of
non-reinforced imitative behaviors. He questioned the specific proceduckes ugneralized
imitation research that makes “the behavior uniquely susceptible to the typeddfaned
reinforcement” (p. 80).

Steinman (1970a) tested the previously proposed theories in a study to deterniiree whet
children continue to emit non-reinforced imitative behaviors in generalizeationitresearch
because they fail to discriminate the contingencies associated with thesviagihaviors being
modeled. During one condition of the study, the emission of imitative behaviors byohidre
differentially reinforced using procedures similar to those used in previousssiondidving
generalized imitation. During a second condition, the same children were aksotedesith
trials in which they could imitate one of two modeled behaviors; they were gitenice to
either imitate a behavior that would be reinforced or a behavior that would nobtoeasd.

During a third condition, the children were instructed not to imitate responses that did not
produce reinforcement.

The results of the three experiments conducted indicated that the previously proposed
explanations of generalized imitation may be only partially corretipadth the children in the
study emitted a non-reinforced behavior when no reinforced alternative wasbbejdthey also
reliably emitted the reinforced imitative behavior when it was presengedhoice procedure
(Steinman, 1970a). In addition, the results showed that the children immediately stopped
imitating non-reinforced behaviors when simply instructed to stop. Accordingitorfaie
(1970a), the results of the study indicated that even though a child may discrimindieutapa
behavior as an occasion for non-reinforcement, that child may still imitabekaior if the

behavior is the only behavior modeled on a trial and if the child has not been instructed ¢o imitat
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only reinforced behaviors. Thus, Steinman claimed that these results suggedtesl that
generalized imitation capability is perhaps a result of a child’s in&inat history and other
social variables associated with the procedures that have been used to examatizgegener
imitation (Steinman, 1970a).

The social control of generalized imitatioisteinman (1970b) conducted two
experiments to: 1) determine whether an experimenter who is never pahlegéinibrcement
during generalized imitation procedures will cease to elicit imitatibaviers, 2) determine
whether a child’s continued emission of imitative behaviors of non-reinforcednsss can
reasonably be attributed to his inability to discriminate reinforced fronreiaferced imitative
responses, and 3) examine further the instructional control within generatization
procedures by manipulating the instructions under which the child performs thévamitat
behaviors. The results of this experiment replicated the results of Stemfh@n0a) study
previously described and thus were incompatible with the discrimination anorceimient
scheduling explanations of generalized imitation (Steinman, 1970b).

The results showed that although every participant imitated all or neamiyrall
reinforced imitative behaviors when no reinforced alternative behavior wdaldeaall but one
participant reliably emitted the reinforced imitative behaviors wheeangihe opportunity to
select which behaviors to imitate. Likewise, every participant stoppiéatimy the non-
reinforced imitative responses when instructed not to imitate them. When onigtituetion of,
“do this,” was presented before each trial the children imitated every mdorced behavior as
they had under other conditions in the study. In addition, the results showed that therprotedu
having the two different experimenters paired with either reinforcemerdrereinforcement

had no effect on the participants’ imitative behavior; thus, it is possible that fibre ofifal
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experimenter-response pairing procedures were not sufficient enoughdorogahe child’s
pre-experimental history regarding compliance with adult commandsi(&tej1970b).

After analyzing the results of the study, Steinman (1970b) proposed that there is a
element of generalized imitation that may be controlled by social gemores. Steinman
(1970b) speculated that a child’s emission of imitative responses is a functionabfiliiatpre-
imitation history with the adult model and that adult models who frequently dispense
reinforcement are more likely to be imitated than models who have no such history of
reinforcement.

It should be noted that the Steinman (1970b) study was not designed to examine the
conditioned reinforcement explanation of generalized imitation; however, terchsrs
claimed that resulting data might have “some relevance for [the conditieinéolcement]
interpretation” (p. 164). Steinman (1970b) explained that, “if a child discrimifthegson-
reinforced behaviors] as occasions for non-reinforcement, as the resultslditeprocedures
and the instructions indicate, then imitating [the non-reinforced behaviors] should not be
reinforcing. Thus, behaving like the model on these occasions is unlikely to be positively
reinforcing” (p. 164).

In summary, the results of the Steinman (1970b) study shed light on the importance of the
role social contingencies play on the development and maintenance olienaiiavior.
Steinman (1970b) emphasized that the roles that imitative (and non-imitativegtiosis as
well as social variables may play in generalized imitation proceduregishaiLibe overlooked.
Steinman (1970b) stated that, “Investigations into the motivating, discriminaitveemforcing

functions of social and instructional variables present in the imitation situaéipmraduce not
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only an explanation of generalized imitation, but also the technology necessis\eftective
use” (p. 166).

Generalized imitation and infants.Horne and Erjavec (2007) conducted two
experiments to investigate the generalized imitation of manual gesttindsfants between the
ages of 1- to 2-years old. During the first experiment, the participants watitedined to imitate
four gestures. To test for generalized imitation, four novel non-reinforctargesvere
interspersed with the four trained imitative responses, which were irtenthitreinforced. The
results of the first experiment showed that none of the participants imitatedithrevel non-
reinforced gestures (Horne & Erjavec, 2007). In addition, a second generalizéidmést was
administered after it was confirmed that the participants were epaphysically making the
gestures and that test showed that the participants again failed to iheté&dertnovel non-
reinforced gestures.

The experimenters then replicated the methods of the first experimentcona se
experiment; however, they increased their motor-skills training to a hegkenion and used a
multiple baseline across target behaviors design. The results of the secondexxpedso did
not show convincing evidence of the presence of the generalized imitation ¢capalliants
ages 1- 2-years-old.

The Horne and Erjavec (2007) findings differ from those of the Poulson, Kyparissos,
Andreatos, Kymissis, and Parnes (2002) study. As previously discussed, the infaats in t
Pouslson et al. (2002) study first learned to imitate four behaviors via reinfercproeedures
and then their probe tests revealed that their participants emitted novel norceginesponses
within topographically boundaries. Nevertheless, it should be noted that theseg vasyilts

might be due to some procedural differences between the two studies. Futuchrisgar
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systematically replicates the procedures of both studies is warrantethter investigate the
presence of the generalized imitation capability in infants.

Generalized imitation and toddlers.Erjavec and Horne (2008) conducted an extensive
study to investigate the imitative skills of young typically developinifioém between the ages
of 25- and 41-months-old. The purpose of their study was to: 1) investigate the ingtednge
that young children make with arm movements that involve contralateral movements
(movements that cross the body’s midline) and ipsilateral movements (mogemennte side of
the body), 2) investigate whether the participants’ trained imitativetogé@ehad an effect on
the imitative errors they made, and 3) investigate whether the cognitiVéhgory or the
behavioral conditioned reinforcement theory better explains the participartegtive responses
that were designed to make a distinction between the two theoretical positions.

The results of their study showed that 3-year-olds made a large humbertYeretrors
even when non-reinforced imitative responses were interspersed with itéatiniteinforced
imitative responses and 2-year-olds emitted even higher error rategsiitis also showed that
all participants tended to mirror the modeled response (e.g., when the experiaess the
participant and models a right-hand touch to the right shoulder, the child then useasithedef
touch to the left shoulder). In regards to hand usage, the results showed that both theda-yea
and the 3-year-olds tended to respond with their dominant hands when presented with model
responses that used one hand and tended to respond with two hands even when a one-handed
response was modeled, but did not show the reverse tendency. In regards to contralateral a
ipsilateral movements, both 2-year-olds and 3-year-olds tended to emieigilabvements
when presented with contralateral movements and the 2-year-olds producedasitipifnore

errors than the 3-year-olds. In addition, the results seemed to support the S8kianeount of
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imitation more so than the conditioned reinforcement theory or the cognitivéhgoay when
analyzing the participants’ imitative responses. According to the expdeamseanalysis of their
data, the results did not provide evidence to support the conditioned reinforcement theory
because the participants’ response accuracy did not improve over trials amalrifgredictions
of the goal theory (e.qg., that children’s inferences about the endpoints of thé&rgeors they
see modeled are more important determinants of imitation than the actual gestere)
contradicted because the participants’ responses did not seem to be goal.directe

Inducing generalized imitation. While there have been studies conducted to test for the
presence of the generalized imitation capability in children, there atedistudies that have
investigated procedures that have induced the generalized imitation ¢gpettdn it is missing.

Metz (1965) used operant conditioning methods teach children diagnosed with autism to
imitate. The experiment consisted of pre-testing conditions, imitationrgadanditions, and
post-testing conditions. The pre-testing and post-testing conditions tested farstiecer of
generalized imitative behavior prior to and after imitation training conditibims results
showed that not only did the participants learn to imitate specifically traicteons, their newly
acquired imitative skills generalized to similar but novel actions wheré&isgeaining and
specific rewards were not given (Metz, 1965). Metz reported that the resultsteagtat: 1)
children diagnosed with autism can learn to imitate, 2) the ability can geedwasimilar but
novel behaviors without specific training, and 3) the generalized imitative respcaus persist
in a context of reinforcement of other imitative behavior without specificallygosinforced.

Soon after, Furnell and Thomas (1967) also conducted a study to investigate the
emergence of generalized imitation with young children diagnosed witrestitedl disabilities.

Prior to the imitation training implemented during the intervention, none of the pantgipa
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showed any evidence of imitative skills. The imitation training consisted wis&ructor sitting
face-to-face with the participants, modeling an action, and providing the tnstriido this.”
Prompt fading and reward tactics were also used during training. Experiro@mdgtions that
tested for the presence of generalized imitation did not involve reinforcement eqaenses
for participant responding. The results showed that after imitation traimitgtion and
generalized imitation skills were successfully acquired to masteey triterion across all
participants (Furnell & Thomas, 1967).

Recently, Pereira Delgado, Speckman, and Greer (2009) conducted two experinents tha
tested the effects of teaching children diagnosed with developmental delaysate motor
actions while observing adults performing actions through a mirror on the emeegfenc
generalized imitation. Similar to the Metz (1965) study, Pereira Delgado dedgias
conducted pre-testing and post-testing conditions to test for the presencerafiget imitation
behavior (the dependent variable) prior to and after imitation training conditiduesvite,
similar to the testing procedures conducted in the Furnell and Thomas (1967) study, the
conditions that tested for the presence of generalized imitation in theaH2eggado et al.
(2009) study did not involve reinforcement or consequences for participant responds®. The
testing conditions consisted of simply having an instructor sit face-toafidlceéhe participants,
model an action, and provide the instruction, “do this.” However, the imitation training (the
intervention and independent variable), implemented during the Pereira Delgad@@d2)
study consisted of teaching participants to imitate a set of actions in frontigbaumtil
mastery criterion was met on the training set.

The results of the two Pereira Delgado, Speckman, and Greer (2009) experimerts show

that after mastering imitation sets of motor actions using a mirrorrageeel imitation emerged
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for all participants. In addition the results showed that the number of actions waughthe

mirror ranged from 4 to 20 different actions before generalized imitationndasad, which

was less than the 40-60 actions needed in the seminal Baer, Peterson, and Sherman (1967)
imitation study.

More recently, Du (2011) also tested the effects of teaching imitation usiivgoa om
the emergence of generalized imitation with young children diagnosed wéibildies. After
experimentally determining that left/right discrimination instructiors wat needed prior to
inducing generalized imitation, Du (2011) compared experimental and control groups of
participants to determine the effectiveness of using a mirror to teachiventtehaviors on the
emergence of generalized imitation. The results showed that the mirractistifacilitated the
emergence of generalized imitation in all children in the mirror-train@dpgmhile generalized
imitation was not demonstrated by their matched controls who received thasemet of
instruction without the use of a mirror.

The importance of generalized imitation.Verbal developmental scholars consider
generalized imitation to be a higher-order operant that is an esgeatiarbal, foundational
developmental cusps well as an essentfale-verbal developmental capabilifgee definition of
terms for complete verbal developmental cusp and verbal developmental capahititions)
(Greer & Ross, 2008; Greer & Speckman, 2009). Not only does the generalize@dimitati
capability result in a child’s ability to emit imitative behaviors andrieaore complex
behaviors, the generalized imitation capability also enables a childnahea new way that he
or she could not before without direct instruction from others (e.g., via independent see-do
relations). Greer and Ross (2008), advocate that generalized imitation is abale-ve

foundational developmental capability thahecessaryo accelerate learning.
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The generalized imitation phenomenon may explain a wide range of social anditnguis
development in children (Baer & Deguchi, 1985). “If each imitative behavior needed to b
directly trained and reinforced, enormous, unrealistic efforts by parentsauiobts would be
required to give children even a small amount of the skills necessary folif@ggi(Baer &
Deguchi, 1985. p. 185). In addition, the generalized imitation capability may alstafadhe
acquisition of human development without the time-consuming process of trialrand-er
learning.

Emulation Review

Like the importance of differentiating between the act of imitation angetheralized
imitation capability, it is also important to differentiate between tte @f imitation and
emulation. Tomasello, Kruger, and Ratner (1993) proposed a distinction betweemaitati
emulation; imitation refers to the reproduction of the model’s actual behavior andretizains
(or means), whereas emulation refers to the reproduction of a goal, indeperutectsaf
means. The act of transcribing (duplicating written letters) may hellustrdte the Tomasello et
al. (1993) distinction. According to the Tomasello et al. (1993) definitiomitétion, an
individual imitates if after observing a model write the capital letté¥Tproducing the bottom
of the “T” first, then crossing the top of the “T” second, in turn, the individual duplidages t
capital letter “T” by also producing the bottom of the “T” first, then cras#ie top of the “T”
second. However, according to the Tomasello et al. (1993) definitemwiftion an individual
emulates if after observing a model write the capital letter “T” logpeing the bottom of the
“T" first, then crossing the top of the “T” second, in turn, the individual duplicates fitalca

letter “T” by producing the top of the “T” first, then producing the bottom of the “tbsd.
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Nevertheless, although the literature often distinguishes the acts atiomiand
emulation, the literature also provides numerous definitions of emulation (ss&atebf terms
for a more complete definition of emulation). There are those scholars who detilagi@min
regards to emitting a duplicative behavior after the observation of modebéEtimy 1999;

Zentall, 2006), while there are those scholars who suggest that emulation dogsinetre

observed model (Rothstein, 2010). With the controversy surrounding the definition of emulation,
perhaps it is justified to state that there are diffetygrgsof emulation. Nonetheless, for the
purposes of the current study, the simplified Tomasello et al. (1993) distinction amtaretf
emulation will be used.

Given, the distinction between imitation and emulation, researchers have conducted
studies to investigate the occurrence of these duplicative behaviors (Cadintea, &

Tomasello, 2005; Horner & Whiten, 2005; Tennie, Call, & Tomasello, 2006). Furthermore, the
act of emulation has been considered to be a significant problem-solving behavioam hum
development, thus it has been induced in children who are missing it (Rothstein, 2010). The
following section is a brief review of the emulation literature that pertaitise current study,
which includes highlights of: 1) emulation verses imitation research with humdamos-

humans, 2) emulation and toddlers, and 3) the characteristics of emulation.

Emulation verses imitation research with humans and non-humanfecent research
has studied the emulative verses imitative skills of both humans and non-humans. A growing
body of evidence suggests that humans and other primates differ in the souiiadjlea
mechanisms that they use in problem-solving situations. Specifically, the e&laygests that

while other primates tend to use emulative behaviors to solve problems, human childiten te
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use imitative behaviors to solve problems (see Call, Carpenter, and Tomasello, 2008;&lorne
Whiten, 2005; Tennie, Call, & Tomasello, 2006 for in depth reviews).

Call, Carpenter, and Tomasello (2005) conducted two experiments to study the
duplicative behaviors of chimpanzees and human children. Both groups of subjectisomere s
different how-to demonstrations in regards to opening a tube. The different how-to
demonstrations consisted of either: 1) the action necessary to open the tube witiadiyt a
opening it, 2) the open tube without showing any actions, 3) both components in demonstrations
1 and 2 (a full demonstration), or 4) none of those components (a baseline condition). After
analyzing the subjects’ behavior in each condition, the results showed thathghile t
chimpanzees mainly emitted emulative behaviors, the human children maittlydemitative
behaviors to open the tubes (Call, Carpenter, & Tomasello, 2005).

Horner and Whiten (2005) conducted a study to examine the tendencies of young human
children and chimpanzees to use emulation verses imitation to solve a tool-using sasoffi
groups of subjects observed a human demonstrator use a tool to retrieve a rewarnuizala a
box. However, there was a how-to demonstration in two conditions: 1) the opaque condition
where causal information about the effect of the tool inside the box was nobkvaid 2) the
clear condition where causal information was available and subjects couldgligteletermine
which actions were necessary. The results showed that when the chimpanzewssestted
with the opaque condition, they imitated the overall structure of the task and when they we
presented with the clear condition, they instead used an emulative technique. Hawever, i
contrast to the chimpanzees, the results also showed that the human children used fitat
solve the task in both conditions at the expense of efficiency (e.g., accuracy ahdidpager

and Whiten (2005) suggested that their results (performance differences between the
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chimpanzees and the children) might be due to “a greater susceptibility oéchdrultural
convention, perhaps combined with a differential focus on the results, actions, and gjoals of
demonstrator” (p. 164).

Likewise, Tennie, Call, and Tomasello (2006) administered a task to both grean@pes a
young human children to distinguish between what the researchers considerechtdaher®
(results learningyand imitation &ction learning. Some of their subjects were exposed to a
demonstrator either pushing or pulling a door to open a box, whereas other participplyts si
saw the door of the box independently opening itself in one of the two directions. The results
showed that most of the apes successfully opened the box in both experimental conditions, but
did not did not seem to be influenced by observing the demonstrator’s actions or the door’s
independent motions. However, the results showed that depending on the human child’'s age, the
human children were influenced by both the demonstrator’s actions and/or the door’s
independent motions. Tennie et al. (2006) suggested that those results provided support for the
hypothesis that, “human children have a greater propensity than greabrafoesi$ing either on
a demonstrator’s action or on the result of their action, as needed, in socialgesuations”
(p. 1159).

Emulation and toddlers. While the aforementioned studies noted that the young
children in their studies tended to emit imitative behaviors during problem-solgkg) tacent
research found that young children do emit emulative behaviors and emulation can also be
induced in children that lack emulative skills (Rothstein, 2010). In her initial exgetim
Rothstein (2010) tested for the presence of emulation in two groups of typicallgmagel
toddlers: toddlers who were habituated to the experimenter prior to being testatufation

(habituation was established via a series of play dates involving positive remémnt;
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engagement of enjoyable activities, and establishment of instructional famildioddlers who
were not habituated to the experimenter prior to being tested. The results rwititiis i
experiment showed that while the habituated toddlers demonstrated emulativense tizei
non-habituated toddlers did not (Rothstein, 2010).

In a second experiment, Rothstein (2010) tested for the presence of emulation in a new
set of habituated participants. Of the habituated participants who did not demomstriateoe,
half received drial-and-error treatment package (the experimental group) and other half did not
receive a trial-and-error treatment package (the control group).i&hartd-error treatment
package consisted of: 1) watching a video of another child removing a prefemdbite a
puzzle box without being shown the means of how the model children solved the boxes,
followed by 2) the opportunity to engage in trial-and-error play with the puzzledrdaining
the preferred item. The results showed that the trial-and-error treatne&agpasuccessfully
induced emulation for the participants in the experimental group; however, emulasiotva
induced for the participants in the control group. Subsequently, after the triatrantteatment
package was determined to be effective, the control participants were givealtaed-error
treatment package, which induced emulation in them as well (Rothstein, 2010).

The characteristics of emulation Emulation may be considered an important problem
solving skill in primate development (Call, Carpenter, and Tomasello, 2005; Horki¢hjt&n,
2005; Rothstein, 2010; Tennie, Call, & Tomasello, 2006). As seen in the previously reviewed
research, primates across species have emitted emulative skills totediagis that involve
reproducing an already completed product (e.g., complete rewarded tasks)r Qi@68¢ noted

that problem solving is behavior that is both applicable and purposeful. Perhaps meanasy that



50

in the case of emulation, problem solving consists of behaviors that are enpfikeld)eto serve
a purpose of obtaining a goal.

As in imitation and generalized imitation, emulation is another example eft@dose
relation. However, the emulative see-do relation involves the observational prbsestng the
outcomes of behavior and the “correspondence between what is observed and what one produces
constitutes reinforcement” (Greer & Ross, 2008, p. 371). Specifically, the ranfent
involved in emulation is the correspondence between the finished product and the behavior
chains involved in producing the finished product. Thus, the reinforcement resulting from
emulation increases the likelihood that an individual emits the same sequencevairbeha
order to achieve the same product.

Summary: The Educational Importance of Duplicative Repertoires

In sum, the unique duplicative response classes of imitation, generalizetmgatl
emulation have all received an incredible amount of attention both theoretiwally a
experimentally. While the literature may debate about each one’s gandgigfinitions, there is
no denying their distinct impact on child development. Decades ago Miller aratdb45)
emphasized the educational impact duplicative repertoires have on childhood independent
learning:

Imitation can [accelerate] the process of learning by forcing the&ulbj respond

correctly to the proper cue more quickly than he otherwise would. In this way, a

preliminary phase of imitation or copying is often useful in teaching a gubjesspond

independently to the proper environmental cues. In fact, one of the chief functions of

copying as it is commonly used in the schoolroom is to get the subject to the stage w

he can make the socially appropriate response independently and in the absence of a
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model. This use of the mechanism of imitation is of enough practical importance to

deserve special attention. A more thorough understanding of the details of the proces

may suggest when imitation should be expected to be of great aid, of little aid, or a

positive hindrance to independent learning. (p. 169)

Miller and Dollard (1945) precisely summarized the educational importance of
duplicative repertoires. For children, duplicative repertoires not only aateladependent
learning, they also enable children to access educational opportunities both assheoch and
in the home. It is not uncommon that teachers use models to teach academic amatérialnot
uncommon for parents to model how-to perform household and life skills. Parents and older
family members often unknowingly serve as models for young children; teejftan surprised
to see their little ones perform tasks independently, or without them ditegtliyingthem how-
to (e.g., independently opening a door or unbuckling a seatbelt).

Perhaps this ability to acquire new skills without direct instruction is due to the
generalized imitation capability. Perhaps then it is also justifialgedpose that the absence of
the generalized imitation capability would greatly hinder a young childlisyatio learn from
models as well as stunt their ability to learn independently. These proposalshfeuatianale
of my second experiment (see my Experiment | discussion for a detailed &fmmal
Experiment Il). However, young children diagnosed with developmental ddtaysdm not
have the generalized imitation capability in their repertoires (Du, 201tefF& Thomas,1967;
Metz, 1965; Pereira Delgado, Speckman, & Greer, 2009). Furthermore, there i literisture
that supplies effective and efficient research-based interventionsdhigatiathe induction of

generalized imitation.
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Experiment | Rationale and Research Questions

The critical significance of generalized imitation in a child’s developrhards the
purpose of my first experiment. Previous studies have implemented mass téaalsintigat use
intensive physical prompting and behavior shaping techniques to establish inmépavi®ires
in children who could not imitate. Though shaping techniques have proven to be effective in
teaching children to imitate they have shortcomings: 1) they can be ektr@me-consuming
(Baer, Peterson, and Sherman, 1967; Garcia, Baer, & Firestone, 1971) and 2) theywdaysot a
guarantee that the child will acquire generalized imitation. Pdballgado, Speckman, and
Greer (2009) and Du (2011) sought to alleviate those shortcomings by testingtie @&ffiising
a mirror to teach preschool students diagnosed with developmental delays toadutaetions
on the emergence of generalized imitation.

There are limited studies that have investigated procedures that induced tiaéizgehe
imitation capability when it is missing. My first experiment is aeystic replication of the
Pereira Delgado, Speckman, and Greer (2009) study. The experiment was cbtulfusteer
test the effects of using a mirror to teach preschool students diagnosedweltpdesntal
delays to imitate adult actions on the emergence of generalized imitation ffEhendie between
the present experiment and the original Pereira Delgado et al. (2009) stuakytie four
participants in my first experiment were younger (2- and 3-years-otthe participants in my
first experiment did not have an extensive instructional history with teachitegion using
more traditional teaching tactics. Therefore, | tested the effectsnaf asnirror to teach
imitative responses on the emergence of generalized imitation with poeschoolers who not
only did not have the generalized imitation capability, but who also had less of an imisaiuct

history with learning imitative responses using more traditional teathotigs. Specifically, my
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research question for Experiment | was: What are the effects of usimgatmteach imitative
motor responses on the acquisition of generalized imitation for young prescluiatgrssed

with developmental delays?
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Chapter lI
GENERAL METHOD
Overview

In the experiments reported herein, single subject research methods weraented to
test the effects of imitation instruction using a mirror on the emergence of Isittabd
advanced forms of generalized imitation (Gl) involving physical actions witpo®l students
diagnosed with developmental delays. Experiment | was first conducted toetesfeictiveness
and efficiency of using a mirror to induce what the verbal developmental theqgses to be
generalized imitation with young preschool students. Experiment |l eraucted to
systematically replicate Experiment | while examining more aded forms of Gl with older
preschoolers diagnosed with developmental delays as well as examinedtsedéffiee absence
and presence of advanced Gl on the rate of participant learning after an addkga how-to
demonstration. The shared methodological elements involved in each of the exsenitdr
reported in this general method section, while the unique elements that were $pextify one
of the experiments will be reported in the separate experiment sections.
Setting and Participants

The participants in both experiments were preschool students diagnosed with
developmental disabilities. Classroom performance and standardized testssgyested that
all participants were developmentally delayed. Prior to the onset of thernegpeparticipants
were being taught curricular objectives across academic, communicationuodasnof
reinforcers, self-management, and physical development repertoires. Z,akld$), and 11
feature detailed descriptions of the participants and their repertoire efatkitie onset of the

experiments.
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Parental consent for participation was obtained and participants weredd@i¢oey met
certain prerequisites that were specific to each experiment. Altiparits from both
experiments were selected from a pool of their preschool peers who attendedetipeigataly
run, publicly funded preschool for children with and without disabilities. The preschool was
located in a suburban area 16 miles outside a major metropolitan city and it seldreh ¢dlom
nearby school districts. Children diagnosed with developmental disabilitresr@ferred to the
preschool by their local school districts while the families of children witdeuélopmental
disabilities paid tuition or received scholarships for their child to attend thehpasThe
preschool housed seven classrooms of varying student-to teacher-to teagistagtastios and
student levels of verbal behavior. The duration of the school day was five hours fodettits.
The preschool employed a behavior analytic approach across instructiocylaordesign,
interventions, staff training and management, as well as parent trainiolgpwed the
Comprehensive Application of Behavior Analysis to Schooling (CABASodel of education
(Greer, 2002).

All students in the preschool were assessed witC&BAS International Curriculum
and Inventory of Repertoires for Children from Pre-School through Kindergé@tdtRK)
(Greer & McCorkle, 2009; Waddington & Reed, 2009) as well a¥énbal Behavior
Development AssessméWBD) (Greer, 2004). These assessment tools are employed at the
onset of the students’ enroliment and throughout the school year to determine studemtagpert
skill deficits, and levels of verbal behavior as well as to design individualizeiddar target
goals.

The C-PIRK is a criterion-referenced assessment of studerdutarrobjectives. The C-

PIRK assesses repertoires across the domains of academic literapyjmication, community
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of reinforcers, self-management, and physical development. The VBD is aarasaé of

student verbal language development. The VBD assesses repertorieshecdmssains of
listening, speaking, writing, editing, algorithmic, and social repertofiéeen the C-PIRK and
VBD assessments identify that a student is missing target skillstaiepgrand/or

developmental cusps and capabilities, research based instruction and interveations a
implemented (Greer & Ross, 2008; Greer & Speckman, 2009; Keohane, Pereira Delgado, &
Greer, 2008).

Dependent Variables

The dependent variables examined differed in the two experiments. Detailagtobesc
of the dependent variables are provided in the separate experiment sectionsrimeepethe
dependent variable was the number of untaught, unconsequated basic physical imitative
responses (e.g., nodding head) emitted by participants prior to and followingiienv
conditions while directly facing the experimenter. These untaught, unconskfaate physical
imitative responses functioned to test for the presence of generalizetbim({éag., functioned
to test whether or not participants were able to emit imitative actions ¢namnever
taught/trained).

In Experiment Il, the primary dependent variable was the rate at whittigemts
mastered dressing skills (e.g., taking off and putting on shoes), which consistpdrahexter
how-to demonstrations, followed by the opportunity to self-dress. The second dependdie vari
was participant responding during block structure duplication and transcriptksnwdsch
consisted of experimenter how-to demonstrations, followed by the opportunity topénéo

tasks.
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Independent Variables

The independent variables implemented also differed in the 2 experiments. Imiexper
l, the independent variable involved teaching the imitation of basic physicaiae.g.,
clapping hands) while looking at an adult perform the actions in a mirror untgmyasiterion
was met. In Experiment Il, the independent variable was the induction and/orgerese
advanced, mastery level Gl using mirror imitation instruction across badityna (e.g., gross
motor, fine motor, oral motor, and multiple-step motor actions).
Data Collection

Across both experiments, all data were collected in a 1:1 setting (e.g., onp@atréand
one teacher/teaching assistant) while the other students in the classrmmengaged in
instruction with the classroom teacher or teaching assistants. D&aallected during pre-
experimental and pre/post-intervention probes as well as intervention sessigrnskipiens,
clipboards, data collection forms, and graphs. Data were collected on respgorsdeettrials
(e.g., during pre-experimental and pre/post-intervention probes) and learn ugrittgtieoas
(e.g., during intervention and learning tasks). A plus (+) was recorded if tigaant emitted a
correct response and a minus (-) was recorded if the participant emittezbaredt response.
Materials

During the intervention conditions in both experiments, the experimenter sat behind the
participant while the participant sat directly in front of the mirror suchttigaparticipant could
see him/herself as well as the experimenter in the mirror. The expésnsat directly behind
the participant at an angle (slightly off to the right or left side asrdated by the experimenter)

so that the participant could exclusively observe the experimenter’s attrongh the mirror.
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Both the experimenters and the participants sat in child-sized chairs throafleqerimental
conditions.

The materials used in both experiments consisted of a mirror and data collection
materials. The mirror was approximately 34.29 cm wide and 127 cm tall. It wasadishatter-
resistant mirror that was free standing. The mirror was placed on thaflddeaned against a
wall in front of the participant and experimenter.

Design

Both experiments used a pre- and post-intervention non-concurrent multiple probe design
across participants (Greer, Stolfi, Chavez-Brown & Rivera-Valdez, 2008y @w®lfi &
Pistoljevic, 2007; Horner & Baer, 1978; Pereira Delgado, Speckman, & Greer, 2009). In
addition, a time-lagged design was employed to control for maturation and historgvéfotine
sequence of experimental procedures differed between the two experimentsaded de
explanations of each procedure are reported in the separate procedure se¢ibitgi(es 2 and

6).
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EXPERIMENT I
Method
Participants

Four preschoolers, three male and one female, diagnosed with developmental delays
participated in the experiment. At the onset of the experiment, their ages fiaamgedyears
and 1-month old to 3-years and 1-month old. Tables 2 and 3 feature a detailed descripéon of t
participants and their repertoire of skills at the onset of the experiment.

All participants were enrolled in the early intervention program at the preschool
described in the preceding overview. The students were selected to particthe&experiment
because prior to the onset of the experiment they: 1) were not older than 3-ygEs)fwere
not exposed to extensive instruction involving imitation (6 imitative actions or kEgstaught
and mastered using learn unit presentations), and 3) they did not demonstrate Gl in pre-
intervention probes.

At the onset of the experiment all participants had six or fewer imitativerractions in
repertoire. All participants had been taught to imitate the motor actions usipigeieatation of
learn units (Albers & Greer, 1991; Greer & McDonough, 1999; Ingham & Greer, 188idr&P
Delgado, Speckman, & Greer, 2009). These imitative motor actions were taughtewith t
participant sitting face-to-face with instructors during 20-learn unsices. Cumulative face-to-
face learn unit sessions prior to the onset of the experiment ranged from 0 ses&issdssions
across participants (see Table 4 for details of the imitation instructerdpd prior to the onset
of the experiment). However, this procedure was not successful in inducing Gleboduang
pre-intervention probe conditions, it was determined that all four participants did not

demonstrate emission of untaught imitative actions.



Table 2

Description of the Participants at the Onset of Experiment |
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Participant A Participant B Participant C Participant D
Gender/ Male/ Male/ Male/ Female/
Chronological Age  2-yrs, 1-m 3-yrs, 1-m 2-yrs, 3-m 2-yrs, 10-m
Diagnosis Preschool Student with a Disability
Standardized Peabody Developmental Motor Scales-2
Assessment
Standard Score or Greaterthana  Grasping: 7 9-13 month Grasping: 4
Delay 33% delay  Visual-Motor: 6 delay Visual-Motor: 4
Examples of Sits quietly &  Maintains eye  Generalized 2-dimensional
Mastered maintains contact for 3s  matching Matching
Curricular appropriate
Objectives head
orientation
Examples of Maintaining Sitting still Maintaining Maintaining
Targeted eye contact for during eye contact for eye contact for
Curricular 3s instruction 3s 3s
Objectives = Sitting still Following Sitting still Sitting still
during 2-step during during
instruction directions instruction instruction
Following 1- Manding with  Following 1- Following 1-
step directions the phrase, step directions step directions
Manding with ~ “(item, Manding with  Manding with
the phase, “I please”) 1-syllable a point
want (item)” words response
Presence of Verbal Developmental Cusps
Instructional Yes Yes Yes No
Control
Conditioned No No No No
Reinforcement for
Adult Voices
Conditioned No No No No
Reinforcement for
Adult Faces
3D & 2D No No Yes No
Matching
Listener Literacy No No No No
Echoic-to-mand No No No No
Echoic-to-tact No No No No
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Note.Standardized testing was conducted prior to the participants’ preschool plabgment
independent examiners. Standardized testing consisted of the Peabody Develddotenta
Scales—2 (PDMS2) (Folio & Fewell 2000). TR®BMS?2 assesses both qualitative and
guantitative aspects of gross and fine motor development in young children. Standss@scor
the PDMS2 that range between a score of 1-3 signify very poor; 4-5 = poor mogyreskik:
below average; 8-12 = average; 13-14 = above average. The presence of vetbphtntal
cusps was determined by tfierbal Behavior Development Assessnigi®D) (Greer, 2004).
Table 3

Description of the Participants’ C-PIRK Repertoires at the Onset of Experiment

Percentage of Mastered CumulativBarticipant Participant Participant Participant

C-PIRK Obijectives: A B C D
Across All Repertoires 9% 7% 4% 3%
In the Academic Equivalence 0% 0% 2% 0%
Repertoire
In the Communication Repertoire 0% 0% 0% 0%
In the Community of Reinforcers 6% 6% 0% 0%
Repertoire
In the School Sufficiency 16% 30% 0% 0%
Repertoire
In the Social Repertoire 25% 7% 0% 0%
In the Small Muscle Repertoire 21% 5% 0% 11%
In the Large Muscle Repertoire 19% 26% 14% 10%

Note.TheCABAS International Curriculum and Inventory of Repertoires for Children from
Pre-School through Kindergartg/€-PIRK) (Greer & McCorkle, 2009; Waddington & Reed,
20009) is a criterion-referenced assessment of student curricular objetheeS-PIRK assesses
repertoires across the domains of academic literacy, communication, cdgnafuginforcers,
self-management, and physical development. Dividing the total number of edasigectives
by the total number of C-PIRK objectives and multiplying by 100% calculatgokticentage of

mastered cumulative C-PIRK objectives.
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Table 4

Description of the Imitative Instruction Provided to each Participant Prior to the tQrise

Experiment |
Participant A Participant B Participant C  Participant D
Total Instructional 19 0 7 20
Sessions
Total Number of 380 0 140 200
Learn Units
Imitative Actions Tap lap, clap 0 Clap hands, Clap hands,
Taught and hands, touch blow kiss tap table
Mastered nose, tap tummy,

tap table, stand up

Note.The imitative motor actions were taught with the participant sittingti@aéace with
instructors during 20-learn unit sessions.
Setting

The experiment took place in a preschool classroom throughout the school day between
the times of 9:00 a.m. and 2:00 p.m. The classroom was furnished with a large, kidney-shaped
table (180 cm x 96 cm x 53 cm) for whole group instruction/activities as wellaksm
rectangular tables (91 cm x 61 cm x 53 cm) for small group and individual work. There we
seven child-sized chairs (34 cm in height) and four adult-sized chairs (51 cmht) ireipe
classroom. The classroom also had a free-play area (243 cm x 2&4tlervarious toys and a
children’s bookshelf (63 cm x 30 cm x 71 cm), and a teacher’s desk (144 cm x 61 cm x 74 cm)
with a computer. There was one large bank of windows along the northern wall. Throbghout t
classroom were large (120 cm x 200 aabinets to house supplies and materials. Wall hangings
were minimal, mostly consisting of classroom resources, examples of stustdaolwork, and

graphs representing the children’s academic progress.
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During the pre- and post-intervention probe sessions, the experimenter bt fdicaty
the participant (approximately 50 cm away from the participant) in varioatidas in the
classroom that were designated for instruction (e.g., next to work tables). Dueingntion
conditions, the location of the mirror intervention sessions rotated in the classroonpendeatk
upon available space that was at an appropriate distance away from the other/sadeaits

involved in various instruction. A picture of a mirror intervention session is shown ireFigur

Figure 1.A picture of mirror intervention set up in a classroom.
Dependent Variable and Response Definitions

The dependent variables were the number of untaught correct imitative respoitises em
during pre-intervention and post-intervention probes. During the probe sessionggrddic
were presented with a single opportunity to respond to 20 probe trials involving novel or
untaught imitative responses that are listed in Table 5. No feedback or consequat®ns

provided (e.g., corrections were not provided after incorrect responses anctesirgot was not
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provided after correct responses). Thus, it is important to note that these actinstwe
involved in a teaching/training format during experimental conditions. This petlié-actions
functioned to test for the presence of generalized imitation (Gl) (e.gtidoad to test whether
or not participants were able to emit imitative actions that were never Azaaigletl). The
mastery criterion for Gl was determined to be 80% accuracy (16 out of 26taesponses).

During the probe sessions, the experimenter presented the participant with the voca
antecedent, “do this,” and performed a motor action while directly facingutierdt A correct
response was operationally defined as the participant emitting a respdmaattiteed the
experimenter’'s model within 3-seconds of the experimenter’s presentatioa.\Wiée no
consequence for the correct responses (e.g., praise or edibles). An exampleeaiftaasponse
occurred when the experimenter clapped her hands, and in turn, the participant rhatched t
response by clapping his hands. An incorrect response was operationally defired as t
participant emitting a motor action that did not match the experimenter’'s noo@shitting no
response at all. An example of an incorrect response occurred when the exieenmaeed her
hand and in turn the participant did not match that response, rather he tapped his head. If a
participant did not respond to the instruction or emitted a response that did not match the
experimenter’s, the experimenter moved on to the next instruction without dedieri
correction procedure.

To maintain the participants’ attention during probe conditions, experimenters
interspersed known instructional control directives (e.g., “look at me” and 18jt Jthese
interspersed directives were followed by reinforcement and/or correationgintain participant

responding.
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For the imitative actions involving single-limbs (e.g., pointing to the forehdsshand,
arm, and leg use of the experimenter was not systematically speeifiediight verses left) and
the experimenter may have used either her right or left limbs. In additiornyelsanot collected
on the hand, arm, or leg use of the participants. For example, while sitting in front of the
participant, if the experimenter used her left hand to point to her forehead, thipgatrticas not
required to use his left hand nor were data collected on whether the particgghhtausght or
left hand (refer to the results of the Du (2011) study for further explanation).

Table 5

Imitative Actions Targeted During Pre- and Post-Intervention Probes in Experiment |

Imitative Actions Description

1. Point to forehead Pointing to the forehead with an extended index finger

2. Rubarm Moving palm of hand in a up and down motion on top of arm

3. Fly Moving extended arms (perpendicular) in an up and down
motion

4. Pointto ear Pointing to the ear with an extended index finger

5. Tap side of leg Tapping palm of hand in an up and down motion on side of
leg

6. Raise asingle leg From the sitting position, extending one leg forwaahtn fr
of body

7. Tap chin Tapping palm of hand in an up and down motion on chin

8. Tap back With a bent arm, tapping palm of hand in an up and down
motion on back

9. Rub head Moving palm of hand in a back and forth motion on top of
head

10. Tap cheeks Tapping palm of hands in an up and down motion on top of
cheeks

11. Tap fingers ontable Tapping fingers (from a single hand) in a strumming motion
on top of a table

12. Raise both legs From the sitting position, extending both legs foward in front
of body

13. Tap chest Tapping palm of hand in an up and down motion on chest

14. Circle arms Moving extended arms (perpendicular) in a circular motion

15. Rub legs Moving palm of hands in up and down motion on top of legs

16. Tap top of hand Tapping palm of hand in an up and down motion on top of
other hand

17. Rub mouth Moving palm of hand in a side-to-side motion on top of

mouth
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Imitative Actions Description
18. Cover eyes Placing both hands over both eyes
19. Open and shut hands Extending and retracting the fingers of both hands repeatedly
20. Nod head Moving head in an up and down motion (chin to chest)

Independent Variable and Response Definitions

The independent variable was the mastery of sets of imitative motor respsimgea
mirror and learn unit presentations (Albers & Greer, 1991; Greer & McDonough, 1g®anh
& Greer, 1992; Pereira Delgado, Speckman, & Greer, 2009).

Prior to the experimenter presenting an antecedent, she ensured that tipapaveas
attending to her through the mirror. To gain that attention, the experimenter poinggdd the
mirror and/or said, “look here.” Once the experimenter had the participaetsian, she began
the learn unit that involved the experimenter presenting the vocal antecedent, “danithis,”
performing the target motor action while the participant observed her througfirtbe If the
participant’s attention to the mirror and/or the experimenter was losy éinam during the onset
presentation of learn unit, the learn unit was discontinued and the experimentemdrégaine
participant’s attention and re-presented the antecedent. Gradually the prattend to the
experimenter through the mirror was faded as the experiment progressedsandywssed on
an as needed basis.

A correct response was operationally defined as the participant enaittiagor action
that matched the experimenter’'s model within 3-seconds. The action emittedpaytibipant
had to be in exact point-to-point correspondence with the experimenter’'s action aokieel s
a correct response (e.g., action approximations were not accepted as espatses). For
example, if the experimenter raised her arms above her head and the padidiypaattially

raised his arms, that response was recorded as incorrect). If the parecipied a correct
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response, the response was immediately followed by the delivery of pdeddibdes or objects
(e.q., pieces of cookie or bubbles) and/or social praise (e.g., “yeah,” jmveadtc.). The type

of potential reinforcers used was constantly assessed based on the levaipapart
responding. Social praise was delivered to consequate correct responses ontywakegne-
determined that social praise functioned as a reinforcer for the emissiomexft cesponses with
a particular participant (e.g., increased the future frequency of correchdasgpo

An incorrect response was operationally defined as emitting a response that dedatot m
the experimenter’'s model, or if the participant did not respond within 3-seconds. If the
participant emitted an incorrect response, the response was immediabebpdoby a correction
procedure that involved the experimenter repeating the entire antecedent sindliyhy
prompting the participant to emit a correct response. Reinforcement (e.g. psaisieledibles)
was not delivered following a correction procedure.

Similar to the actions targeted during the pre- and post-intervention probes fotidhe a
taught using the mirror, the hand, arm, and leg use of the experimenter was moa byl
specified (e.g., right verses left) and the experimenter may have usedeithight or left
limbs. In addition, data were not collected on the hand, arm, or leg use of the participants

The imitative actions taught using the mirror were all actions thatneg¢targeted
during the pre- and post-intervention probes (see Tables 6, 7, and 8). However, finaRtstic
A, C, and D, one or two of the actions that were in the participant’s repertoire priomtustte
of the study were targeted as part of the first intervention set using tle. Amrimitative
action that was taught without the use of the mirror was targeted during tiventiten to join

the participant’s instructional imitative history with the instructionabgms using the mirror.
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The imitative responses taught to the participants were presented masetsisisted of
2 or 4 distinct actions. These instructional sets were presented in sessionsanh 20ukeblocks;
each action was rotated and presented equally during an intervention session. Caice 20t
were presented, that session was terminated. Each instructional se¢sesdqut until the
participant met the mastery criterion (90% accuracy across two consesegsions) (see Figure
4). Once criterion was met for an instructional set, a post-intervention prab@nseas
conducted for the emergence of Gl. If the participant did not meet the Gl pr@®cria new
instructional set of imitative responses was taught to criterion using treg.mi
Table 6

Imitative Actions Taught using a Mirror for Participants A and B

Set Imitative Actions  Description

1. Clap Bringing palms of hands together repeatedly
Wave Extending and retracting hand (from the wrist)
repeatedly
Raise both arms  Extending both arms vertically above head
Tap head Tapping palm of hand in an up and down motion on top
of head
Table 7

Imitative Actions Taught using a Mirror for Participant C

Set Imitative Actions Description

1. Clap Bringing palms of hands together repeatedly
Blow kiss Touching and retracting palm of hand from mouth, while
smacking lips
Wave Extending and retracting hand (from the wrist) repeatedly
Tap tummy Tapping palm of hand in an up and down motion on top of
stomach
2. Wave Extending and retracting hand (from the wrist) repeatedly
Tap tummy Tapping palm of hand in an up and down motion on top of
stomach
3. Raise both arms Extending both arms vertically above head
Touch nose Pointing to the nose with an extended index finger

4. Roll arms With bend arms, moving arms in a circular motion
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Set Imitative Actions Description
Touch head Placing both palms of hands on top of head
Point to cheek Pointing to the cheek with an extended index finger
Touch shoulders Placing both hands on top of each shoulder

5. Rollarms With bend arms, moving arms in a circular motion
Touch shoulders Placing both hands on top of each shoulder

6. Pointto knees Pointing to each knee with extended index fingers

Point to eye Pointing to the eye with an extended index finger
7. Stomp feet Raising feet above the ground repeatedly

Cover ears Placing both hands over both ears
8. Touch chest Placing hand on top of chest

Stand up From the sitting position, standing erect
9. Cover mouth Placing hand over mouth

Put hands on hips With bent arms, placing both hands on top of hips
10. Raise one hand Extending a single arm vertically above head
Put hands on hips With bent arms, placing both hands on top of hips

Table 8

Imitative Actions Taught using a Mirror for Participant D

Set Imitative Actions Description

1. Clap Bringing palms of hands together repeatedly
Raise both arms Extending both arms vertically above head
2. Wave Extending and retracting hand (from the wrist) repeatedly
Tap tummy Tapping palm of hand in an up and down motion on top of
stomach
Design

A pre- and post-intervention non-concurrent multiple probe design across participants
(Greer, Stolfi, Chavez-Brown & Rivera-Valdez, 2005; Greer, Stolfi & Pistaje2007; Horner
& Baer, 1978; Pereira Delgado, Speckman, & Greer, 2009) was used to evaluate the
effectiveness of teaching imitative actions using a mirror on the enwergé Gl. A time-lagged
design was employed to control for maturation and history. In this design, presiiien
probes were conducted for Participant A, followed by the intervention and oncépBatti
began intervention, the pre-intervention probes were conducted for Participant B. This

experimental sequence was conducted to ensure that the results were nadttyibay other
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variable such as other learning tasks outside of the experimental settingh®mtervention
had proven to be effective for Participant A (e.g., higher correct responding thei post-
intervention probes as compared to pre-intervention probes), Participanted thart
intervention. Subsequently, pre-intervention probes and intervention were conducted for
Participants C and D following this design sequence.

Sequence of Experimental Procedure3.he sequence of the design is shown in Figure
2. First, pre-intervention probes were conducted to test for the presence of Gl. Thel20 nove
untaught imitative responses presented during the pre-intervention prolistedrim[Table 5.
Second, once it was determined that the participant did not meet the criteridntfog f8st set
of imitative responses taught using the mirror was implemented (Set 1). Thirdhence
participant met mastery criterion on Set 1 of the mirror intervention, posténtéeon probes to
test for the emergence of Gl were conducted. Novel instructional sets usinigrtdrenare
introduced and implemented until the presence of Gl was marked in each parsqyost’

intervention probes.

A Pre- Mirror Post-
Intervention Protocol Intervention
Probes Intervention Probes
- | B Pre- Mirror Post-
S Intervention Protocol Intervention
= Probes Intervention Probes
'g C Pre- Mirror Post-
o Intervention Protocol Intervention
Probes Intervention Probes
D Pre- Mirror Post-
Intervention Protocol Intervention
Probes Intervention Probes

Figure 2.The design sequence for Experiment .
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Data Collection

A standard data collection form consisting of all 20 novel actions was used during the
pre- and post-intervention probe sessions (see Table 5). Both the pre- and posttioterve
probes consisted of the same actions, but each probe session presented the actiaed,in a var
unsystematic fashion across probe sessions and participants. Following eaold pasta
intervention probe session, the experimenter graphed the number of correct niaeiemi
responses emitted by the participant on a 20-probe trial graph and drew a phaséirehange

In addition, a data collection form that featured the distinct targeted aatipts 20
learn units) was used during the intervention session (see Tables 6, 7, and 8). Eventioter
session presented the targeted actions in a varied, unsystematic ordeling kot
intervention session, the experimenter graphed the number of correct imgapoases emitted
by the participant on a 20-learn unit graph.
Interobserver Agreement and Procedural Fidelity

A second observer, who was present at the time of the experiment, recorded responses
independently in order to assess interobserver agreement. Interobsergeresren participant
responding was assessed while the second observer simultaneously and indepetidetely c
data on the participants’ responding. Point-by-point interobserver agreensecalaaated by
dividing the number of agreements by the total number of agreements andesfisageseand
multiplying by 100% (Cooper, Heron, & Heward, 2007). Furthermore, proceduratyfidels
conducted to ensure that learn units were in place during the intervention and enshee that
experimenters presented probe-trials accurately during pre- and pogtititen probe sessions.

To conduct procedural fidelity and to assess agreement for recording participant

responding, the Teacher Performance Rate Accuracy (TPRA) (Ingharae&, &992) measure
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was used. The TPRA is a measurement tool that was developed by Ingham arfd99&e0

measure teacher and student responding and to examine teacher effidierecgpecifically,

TPRA observations measure the accuracy and rate of the teacher’'siorstnaatell as record

data on the student’s responses to each instruction delivered. The TPRA obsematioss f
experiment yielded 100% procedural fidelity. Mean and range of interobsemnesment

conducted for each participant across experimental conditions is shown in Table 9.

Table 9

The Percentage of Sessions, Mean, and Range of Interobserver Agreement for Participants A, B,

C, and D Across Experimental Conditions

Participant A Participant B Participant C  Participant D

Pre- and Post-Intervention Probe Sessions

Percent of 50% 100% 50% 100%
Sessions
Mean 95% 100% 98% 100%
Agreement
Range of N/A N/A 95%-100% N/A
Agreement
Mirror Intervention Sessions
Percent of 80% 100% 17% 14%
Sessions
Mean 99% 100% 100% 100%
Agreement
Range of 95%-100% N/A N/A N/A
Agreement

Note.Interobserver agreement was conducted using the Teacher PerformenaedRaacy
(TPRA) (Ingham & Greer, 1992) as well as by a second observer indepenaehntly a

simultaneously collecting data on participant responding.
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Results

Participant A

The results for Participant A’s pre-intervention probes are shown in Figure 8gDe
pre-intervention probes, Participant A emitted 10 correct responses (50%cgtamc therefore
did not demonstrate the emission of untaught imitative responses at masteigncievel.
Participant A was taught a single instructional set of imitative resparsseg the mirror (see
Table 6). He met mastery criterion for Set 1 after the fifth session. Fofdhe mastery of Set
1 (see Figure 4), the post-intervention probe for Gl (see Figure 3) showé&theaipant A
demonstrated emission of untaught imitative responses at mastery cigee responding
with 16 out of 20 correct responses (80% accuracy).
Participant B

The results for Participant B’s pre-intervention probes are shown in FigurgiBgbhe
pre-intervention probes, Participant B emitted 9 correct responses (45%cgyamctherefore
did not demonstrate the emission of untaught imitative responses at masteigncievel.
Participant B was also taught a single instructional set of imitatipemess using the mirror
(see Table 6). He met mastery criterion for Set 1 after the sixtlmseBsilowing the mastery of
Set 1 (see Figure 4), the post-intervention probe for Gl (see Figure 3) showedrtlwpant B
demonstrated emission of untaught imitative responses above mastery cetezlpresponding
with 17 out of 20 correct responses (85% accuracy).
Participant C

The results for Participant C’s pre-intervention probes are shown in FigutgiBgthe
pre-intervention probes, Participant C emitted 1 correct response (5%c3y@nd therefore

did not demonstrate the emission of untaught imitative responses at mas¢eigncievel. Ten
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instructional sets were implemented during intervention conditions for Parti€ip@ee Table
7). Participant C’s post-intervention probes showed a progressive increase atwadollowing
instructional sets. Following the termination of instructional Set 10 (see Hyufe post-
intervention probe for Gl (see Figure 3) showed that Participant C demedstraission of
untaught imitative responses, responding with 16 out of 20 correct responses at cniéstieny
level (80% accuracy).
Participant D

The results for Participant D’s pre-intervention probes are shown in Figure 8gDhei
pre-intervention probes, Participant D emitted O correct responses (0%cggeuna therefore
did not demonstrate emission of untaught imitative responses at mastergrchaeel.
Participant D was taught 2 instructional sets of imitative responsesthsingrror (see Table
8). Participant D’s post-intervention probes showed a progressive increase atgdoliowing
each instructional. Following the mastery of instructional Set 2 (seeeMjuthe post-
intervention probe for Gl (see Figure 3) showed that Participant D demedstratssion of
untaught imitative responses above mastery criterion level, responding with 120utarfect

responses (85% accuracy).
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Figure 3.The number of correct responses emitted by Participants A, B, C, and D during pre

and post-intervention probes for the presence of generalized imitation.
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Discussion

The purpose of Experiment | was to test the effects of instruction usingaa taiteach
young preschool students diagnosed with developmental delays to imitate sets aétazhd on
the emergence of untaught imitative actions. | sought to answer the follesearch question:
Can teaching young developmentally delayed children to imitate using a leadoio the
emergence of a generalized imitation capability?

To determine the effects of the mirror intervention on the emergencee&fadjeed
imitation (GI) (e.g., untaught imitative actions), pre- and post-interventialyses of untaught
imitative actions were conducted. The results from this study showed tti@ihgpanitation
using a mirror was an effective and efficient intervention for inducing Gllfdour participants.
These results are consistent with the findings of the Pereira Delgado, #@&peckman
(2009) and Du (2011) studies in that a functional relationship was demonstrated between
mastering motor actions using a mirror and the emergence of Gl.

During the pre-intervention probes for Gl, Participants A and B yielded accsrams
of 50% and 45%, respectively. However, after both Participants A and B masterel@ a sing
instructional set of motor actions taught using a mirror, their post-interventbefor Gl
demonstrated emission of untaught imitative responses at mastery t@rercrBoth
participants acquired Gl, a verbal developmental cusp that is now also thought to be verbal
developmental capability (Greer & Speckman, 2009). Presumably, once Pasidiamd B
acquired the generalized imitation capability they could have been taughtsganses by
simply demonstrating the response in the relevant antecedent and conseqtiagegGeter &

Speckman, 2009).
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In comparison to the other participants, Participant C was exposed to moreimsatuct
sets using the mirror before he demonstrated the emission of untaught iméspieases
to mastery criterion (e.g., 10 instructional sets compared to 1 or 2 sets fcipBais$

A/B and D respectively). Furthermore, after an analysis of the intéonestaita (Greer,

2001; Keohane & Greer, 2005), it was recognized that Participant C requiredraadditi

instructional decisions and procedures.

The first instructional decision was noted during Set 1 (see Table 7; Figuretdg. A
point when Participant C’s correct rate of responding was low and variable, ianle@s made
to decrease the target set from 4 target responses to 2 target responsgqaeBiysafter
Participant C’s rate of responding was high and mastery criterion wasr@anstructional sets
that targeted 2 responses each, the next instructional set (Set 4) wasethtnea 2 target
responses back to 4 target responses. However, a second decision was made tdlgecrease
target set down to 2 targets during Set 4 at the point when Participant C’s cderett ra
responding was again low and variable (see Table 7; Figure 4). Therefore, based on this
instructional history, all ensuing instructional sets for Participant @ireed at 2 responses.

In addition, during instructional Sets 5, 7, 9, and 10, it was recognized that Participant C
was continuously emitting an alternate but topographically similar response¢oas the target
actions and it was hypothesized that his low level of correct responding mighideavdue to
his physical limitations and poor motor dexterity. Therefore, instructiorédidas were made
to terminate those instructional sets and replace them with new instrucétmal s

Nevertheless, as seen in the post-intervention probe data (see Figure @parad

showed a progressive increase in accuracy following each masteredimsaiset. It should be



79

noted that future studies should take the student’s individual learning rates aicdlphys
impairments into consideration when teaching imitative responses.

Participant D also required an additional teaching procedure. At the point when
Participant D’s correct rate of responding was low and variable, a decissamacke to
implement a simultaneous stimulus time-delay procedure (Schuster&®sstery, 1988) (see
Figure 4). After Participant D met mastery criterion on instructional $eth the simultaneous
stimulus time-delay procedure, her post-intervention probe data showed a sigmficaase in
accuracy as compared to her pre-intervention probe data (see Figure 3jusntige
Participant D emitted a high and steady rate of responding until she metyncaigteion on
instructional Set 2.

Possible Explanation of Results

The effectiveness of imitative instruction using a mirror may be attdiotéhe fact that
the mirror provided a means of enabling the participants to directly view tlespondence
between their own behavior and the experimenter’'s model. Emitting behaviors that have
invisible endpoints from the responder’s point of view are more difficult to emit iose t
behaviors that do have visible endpoints (Melzoff & Moore, 1983). For this reason, the
experimenters included both behaviors not visible by the imitator (tapping yourdsead)l as
behaviors with that are visible to the imitator (clapping your hands) in the instraidmitation
set. As a result of using the mirror, Participants A and B quickly acquired titg &bimitate
tapping their heads. Pre-intervention probes demonstrated that Participawt8Aad
difficulty with emitting the behaviors that had endpoints that were not visible fmatiieipants

(e.g., pointing to their foreheads and rubbing their heads). However, after noggé&ngn on
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their first mirror intervention set, post-intervention probes demonstrateddtiaparticipants
correctly imitated those behaviors that had non-visible endpoints.

Nevertheless, results from this experiment demonstrated that the miermention
functioned to induce the generalized imitation capability; however, theeeseae variables
that were not controlled for, which may have affected the outcome of the study.
Limitations

Prior to the onset of Experiment I, the participants’ developmental recordsater
reviewed and analyzed to mark any physical impairments or limitationsot&d during
Participant C’s intervention conditions, Participant C had difficulty with @mgitt
topographically identical responses to some of the targeted imitatp@nses (e.g., rolling arms
and putting his hands on his hips). Failing to prescreen participants prior to the ohsedtodly
may have affected the outcome of the study.

Another limitation regarding the participant selection process of Expdrimeay be its
lack of selecting a homogenous pool of participants. The lack of homogeneitypiooihaf
participants can be detected in Tables 2 and 3. At the onset of the study the parfcgserited
with various levels of verbal behavior and repertoires. The participants’ dlegeds of verbal
behavior and repertoires may be correlated with their learning rateg doei intervention and
accuracy during pre- and post-intervention probe sessions. In comparisondipd&tdrC’s and
D’s rate of acquisition, both Participant A’s and B’s rate of acquisition of thergkzed
imitation capability and instructional sets during intervention were much {aste, lower levels
of learn units to criterion).

A limitation to the dependent variable may be the possibility that the partEipeyt

have inadvertently learned through the frequently repeated probe measteedirigxthe
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latency between probe measures by lengthening intervention exposurenbebsemtervention
probe conditions may help to evade unintended learning during probe measures.

A second limitation to the dependent variable may be a lack of extensive emasts
to assess the presence of the generalized imitation capability. Theldepmeasure of
Experiment | measured a single component of what is defined as geseralitation. The
imitative responses targeted during the pre- and post-intervention probe conditiamyprima
targeted gross motor imitative responses. However, generalized imitatammpasses a broad
spectrum of imitative responses (e.g., multiple-step imitation, fine mottatiom, oral motor
imitation, object imitation, transcription, etc.). The dependent variabldaaked stringent
responses that have been previously examined under experimental conditions G&ELD
Erjavec & Horne, 2008; Horne & Erjavec, 2007).

A procedural limitation to Experiment | is that there was a low perceofagéror
intervention sessions in which I0A was collected for Participants C and D {1d %186
respectively). In behavioral research, it is recommended that IOA be abtaireeminimum of
20% of a study'’s sessions (Cooper, Heron, & Heward, 2007). A slightly higher pgecehta
intervention session in which IOA was collected for Participants C and D woudhs®
confidence that: 1) “the definition of the target behaviors was unambiguous and sweement
system was not too difficult and 2) variability in the data is not a function of whichvel&gr
happened to be on duty of any given session” (Cooper, et al. 2007, p. 113).

A limitation in the experimental design of Experiment | was that a sprgléntervention
probe condition was only implemented prior to the onset of the intervention for each gatticip
Conducting concurrent pre-intervention probes prior to the onset of the experimerhfor ea

participant in addition to also conducting pre-intervention probes prior to the onset of the
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intervention for each participant may demonstrate a more convincing expeim@iect.
Moreover, a more stringent experimental design involving multiple preserigon probe
conditions across participants may strengthen the results.

In summary, changes to the participant screening and selection process, dependent
variable measures, independent variable procedures, and design for Experinileattdmpt to
eliminate the variables discussed as limitations in Experiment | to funthestigate the effects
of teaching imitative actions using a mirror on the emergence of Gl.

Rationale for Experiment Il

The results of Experiment | showed that teaching imitation using a miaoaw
effective and efficient intervention for inducing Gl for all four particigantfter acknowledging
the results of the Pereira Delgado, et al. (2009) study, Experiment | wastmel study in
which a functional relation was demonstrated between mastering motor asiiogs mirror
and the emergence of Gl. However, as noted in the previous discussion, after analyzing the
methods and results of Experiment I, limitations may have affected stigdgretations.

Therefore, given the possible limitations of Experiment I, one rationakxtending
Experiment | was to test whether or not a more stringent experimenteddraatd design with a
different set of participants would also yield results that showed tlchtingamitation using a
mirror was an effective and efficient intervention for inducing Gl. Theéhouglogical
limitations of Experiment | were addressed in Experiment Il. Speliyfiche design of
Experiment | was improved in Experiment 1l by: 1) implementing a ppaint prescreening
process to mark any physical impairments or limitations that would hinder thiepleeat of
motor imitation skills, 2) implementing a participant selection process thathvanalyze

participant levels of verbal behavior and repertoires to form a homogeneous paticqgigrds,
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3) extending the latency between probe measures by lengtheningntitanveonditions and
requiring that participants meet mastery criterion on two instructiotepser to conducting
post-intervention probes, 4) examining motor imitative responses across fapegihat have
been previously examined under experimental conditions, 5) ensuring that above adequate
guantities of IOA measures are conducted across all experimentai@wditd participants,
and 6) implementing two pre-intervention probes (one at the onset of the experiment and one
prior to the onset of initial intervention conditions) to strengthen the effects ofitior
intervention.

However, the chief rationale for extending Experiment | was to systaiatest the
effects of the presence and absence of the generalized imitation ¢apabyoung children’s
rate of learning new skills. As highlighted in the literature review, tipritance of duplicative
responses is commonly emphasized because it is theorized that duplicatiteerespaccelerate
independent learning, enable children to access educational opportunities both isstio@icia
and in the home, and perhaps enable children to learn in new ways (Greer & Speckman, 2009;
Miller & Dollard, 1945). However, research that tests these theories e&yestyr limited.
Specifically, research that systematically tests whether thenopeeséthe Gl capability is
critical to accelerate learning when imitative opportunities are pexséals yet to be examined.
Experiment Il sought to conduct a functional analysis of the effects of theaee@imitation
capability on the acquisition of dressing skills when a how-to demonstration isteepeior to
the opportunity to self-dress. To conduct this functional analysis the sequencerohextz
procedures in Experiment Il was as follows: 1) acquisition measurement oflalressng skill
involving the presentation of a how-to demonstration pre-Gl acquisition across mudiijolle

topographies, 2) the induction of Gl across the missing bodily topographies, and 3)iaoquisit
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measurement of a novel dressing skill involving the presentation of a how-to dennmmgtoat-
Gl acquisition across multiple bodily topographies.

In addition, Experiment 1l sought to conduct a functional analysis of the effiettts Gl
capability across bodily topographies on participant responding during additionabdiupli
tasks that also involve the presentation of how-to demonstrations. The duplicative task& of
structure duplication and transcription were examined. Experimental procedesestine the
effects were imbedded into the design in conjunction to the aforementioned desigitedgae
Figure 6).

Research Questions for Experiment Il

My research questions for Experiment Il were as follows: 1) Can tepgbung
developmentally delayed children to imitate using a mirror lead to the emsergkmore
stringent responses of generalized imitation across topographical boundarig3Wdrad are
the effects of the absence and presence of advanced Gl on the rate of pariaiparg and

responding after an adult provides a how-to demonstration?
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Chapter Ill
EXPERIMENT Il
Method

Participants

A new set of preschoolers served as participants in Experiment Il. Focin@oks's, 3
male and 1 female, diagnosed as being a preschool student with a disabittpaiadi At the
onset of Experiment Il, their ages ranged from 4-years and 2-months-old aosdayel 10-
months-old. In comparison to Experiment I, the participants in Experimentélol@er and they
had more cusps and curricular objectives in their repertoires. All partisipaBkperiment Il
were selected from a pool of their preschool peers from the same schopkasniént |, which
was described in the general method section. Tables 10, 11, and 12 feature deiilgtons
of the participants and their repertoire of skills at the onset of Experiiment |

The participant selection process of Experiment Il differed from thaxpéiiment | in
that participants were prescreened to mark any physical limitationthéyatnay have had. This
prescreening process involved a motor examination administered by a liceaspdtional
therapist to all potential participants prior to the onset of the experimenbc€bpational
therapist conducted the Peabody Developmental Motor Scales—2 (PDMS2) (Folip&R.M
Fewell, R.R., 2000)The PDMS2 is a standardized assessment and assesses both qualitative and
guantitative aspects of gross and fine motor development in young children. The pdsticipa
standard scores on the PDMS2 are featured in Table 10. To qualify for participati@situdy;,
the students had to have received a standard combined visual-motor and grasping score of 11 or
higher, which signified that the students’ motor skills were considered to be hedoage, but

not poor.
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Once a pool of possible participants qualified for the study based on the results of the
motor examination, the pool was analyzed to assess the students’ instructiomalign effort
to select a homogenous pool of participants. This assessment involved a review ¢dhegol
1) their C-PIRK obijectives, 2) their Verbal Behavior Developmental cuspsapadbitities, 3)
their mastered repertories, and 4) their learning rates (e.g., learrownitetion). Subsequently,
once a homogenous pool of potential participants was examined, a pre-intervenatanmit
probe to test for the presence of Gl was administered to all of the potentiappats.

Therefore, the students were selected to participate in Experimentulkequaor to the
onset of the study they: 1) did not present with extensive physical imitationsy&) sbaaxmon
characteristics with the pool of selected participants, and 3) did not denw&tia pre-

intervention imitation probes.
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Table 10

Description of the Participants at the Onset of Experiment Il

Participant E Participant F Participant G Participant H

Gender/ Male/ Male/ Female/ Male/
Chronological Age  4-yrs, 3-m 4-yrs, 10-m 4-yrs, 6-m 4-yrs, 2-m
Diagnosis Preschool Student with a Disability
Standardized Peabody Developmental Motor Scales-2
Assessment
Standard Combined 14 20 12 14

Visual-Motor &
Grasping Score

Examples of Generalized matching
Mastered Curricular Visual tracking
Objectives Across Makes eye contact with an adult
Participants Following 1- & 2-step directions

Independent tacts
Independent mands

Examples of Choral responding
Targeted Curricular Reading phonetically
Objectives Across Worksheet skills
Participants Personalized System of Instruction (PSI) skills
Presence of Verbal Developmental Cusps
Instructional Control Yes Yes Yes Yes
Conditioned Yes Yes Yes Yes
Reinforcement for
Adult Voices
Conditioned Yes Yes Yes Yes
Reinforcement for
Adult Faces
3D & 2D Matching Yes Yes Yes Yes
Listener Literacy Yes Yes Yes Yes
Echoic-to-mand Yes Yes Yes Yes
Echoic-to-tact Yes Yes Yes Yes

Note.Standardized testing was conducted prior to the onset of the study by independent
examiners. Standardized testing consisted of the Peabody Developmental dAtesr<S

(PDMS2) (Folio, R.M., & Fewell, R.R., 2000jhe PDMS2 assesses both qualitative and
guantitative aspects of gross and fine motor development in young children. Standard ihdividua

scores on the PDMS2 that range between a score of 1-3 signify very poor; 4-5 = poor motor
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skills; 6-7 = below average; 8-12 = average; 13-14 = above average. The p@serdal
developmental cusps was determined byaibal Behavior Development Assessni¥BiD)
(Greer, 2004).

Table 11

Description of the Participants’ C-PIRK Repertoires at the Onset of Experiinent

Percentage of Mastered CumulativeParticipant Participant Participant Participant

C-PIRK Objectives: E F G H
Across All Repertoires 21% 36% 24% 21%
In the Academic Equivalence 11% 36% 13% 15%
Repertoire
In the Communication Repertoire 7% 29% 27% 15%
In the Community of Reinforcers 6% 63% 31% 38%
Repertoire
In the School Sufficiency Repertoire 50% 33% 57% 50%
In the Social Repertoire 11% 30% 26% 7%
In the Small Muscle Repertoire 7% 29% 29% 19%
In the Large Muscle Repertoire 54% 43% 29% 31%

Note.TheCABAS International Curriculum and Inventory of Repertoires for Children from
Pre-School through KindergartgiC-PIRK) (Greer & McCorkle, 2009; Waddington & Reed,
20009) is a criterion-referenced assessment of student curricular objetheeS-PIRK assesses
repertoires across the domains of academic literacy, communication, cdasnafuginforcers,
self-management, and physical development. Dividing the total number of rdasigretives

by the total number of C-PIRK objectives and multiplying by 100% calculatgokticentage of

mastered cumulative C-PIRK objectives.
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Table 12
Presence of the Targeted C-PIRK/Study Repertoires Prior to the Onset ofmeutelli Across

Participants

Participant E  Participant F  Participant G Participant H
Independent Dressing Skills Not in Not in Not in Not in
Repertoire Repertoire Repertoire Repertoire
Basic Novel Single Gesture In Repertoire In Repertoire In Repertoire In Repertoire
Imitative Responses (e.g.,
clapping hands & stomping

feet)
Block Imitation Not in In Repertoire Not in In Repertoire
Repertoire Repertoire
Uppercase Letter Not in Not in Not in Not in
Transcription Repertoire Repertoire Repertoire Repertoire

Note.TheCABAS International Curriculum and Inventory of Repertoires for Children from
Pre-School through Kindergartg€-PIRK) (Greer & McCorkle, 2009; Waddington & Reed,
20009) is a criterion-referenced assessment of student curricular objetheeS-PIRK assesses
repertoires across the domains of academic literacy, communication, cdgnafuginforcers,
self-management, and physical development.
Setting and Materials

The setting took place in a different preschool classroom from the firsireepér The
classroom setting in Experiment Il was furnished with 3 rectangulastél?2@ cm x 62 cm x 55
cm) for small group and individual work. There were 7 child-sized chairs (34 cm imthangl 2
adult-sized chairs (51 cm in height) in the classroom. The classroom also haglayfraea
(182 cm x 182 cmyvith various toys, and a teacher’s desk (144 cm x 61 cm x 74 cm) with a
computer. There was one large bank of wooden shelving along the northern wall to house
supplies and materials. Wall hangings were minimal, mostly consistingssfaom resources,

examples of students’ schoolwork, and graphs representing the students’ aqadgness.
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In Experiment 1l, all sessions of the pre- and post-intervention sessiond as tinel
intervention were conducted in a corner of the classroom that was physictiiyneeé off from
the rest of the classroom. Participants could hear, but could not see what was goitigeon i
classroom. A small rectangular table (91 cm x 75 cm gdpwith two child-sized chairs was
set up in the experimental corner.

Depending on the GI topography being tested, during the pre- and post-intervention
imitation probe sessions the experimenter sat either directly facingrtiegpaat (approximately
50 cm away from the participant) or next to the participant (side-by-side) axpegimental
corner. During the intervention, the experimenter sat behind the participaatthdparticipant
sat directly in front of the mirror such that the participant could see himsg#lbas the
experimenter in the mirror. The experimenter sat directly behind the paniat an angle
(slightly off to the right or left side as determined by the experimesitethat the participant
could exclusively observe the experimenter’s actions through the mirror.

Unlike the setting of Experiment I, the location of the mirror intervention@esan
Experiment Il, did not rotate in the classroom. Rather, the framed shatstamemirror (34.29
cm wide and 127 cm tall) was stationed against the wall in the experimental ddr@enirror
was removed when not in use and it was only displayed during intervention sessions with the

participants. A picture of the mirror intervention location is shown in Figure 5.
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Figure 5.A picture of the mirror intervention location in Experiment Il.

The materials used in Experiment Il were the same as those used in Erpérintie the
exception of materials used during the additional dependent measures. Thesnatedaluring
the additional dependent measures included the following: 1) plain, various-shaped wooden
blocks used during the block imitation probes, 2) blank, white sheets of paper and pencils used
during the transcription probes, and 3) adult- and child-sized Velcro shoes, zippkets, ja
pants with elastic waistbands, and t-shirts used during the dressingnsitrilstion.
Dependent Variables and Response Definitions

There were two categories of dependent variables in Experiment Il. Tharpri
dependent variable was the rate at which participants acquired novel dresssnduskith
instructional sessions that involved an antecedent how-to demonstration and the opportunity t
self-dress. Novel dressing skills were taught before and after theigemts acquired all
advanced forms of Gl at mastery level. Vocal praise and corrective modgitpraere

provided to consequate participant responding.
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The second dependent variable was participant responding during block structure
duplication and transcription tasks that were tested before and after thpaais acquired all
advanced forms of Gl at mastery level. The duplicative response classesesered during
blocked probe sessions and no feedback or consequations (e.g., reinforcement or cdrrections
were provided. To maintain the participants’ attention during probe conditionspgéensanter
interspersed known instructional control directives (e.g., “look at me” and 18jt Jthese
interspersed directives were followed by reinforcement and/or correationgintain participant
responding. The following is a detailed description of each dependent variable.

Primary dependent variable: Dressing skillsThe dependent variable that measured the
acquisition rate of dressing skills were the numbers of instructional sessiopletazhbefore
each participant met mastery criterion on a novel dressing skill. Thareepéer measured the
number of instructional sessions required for each participant to achieveyncaiséeion on a
novel dressing skill by obtaining a measurement of instructional sessiongtmn prior to and
following the acquisition of the Gl capability across bodily topographies. Theieqraer
compared the participants’ pre-Gl acquisition rate with their post-Gl atqoisate as a
measure to compare learning behavior prior to the induction of Gl and following thgesice
of Gl across multiple bodily topographies.

The dressing skills instruction consisted of: 1) the experimenter first cratmg how
to perform the dressing skill, 2) the participant observing the experimenter, d&edp@yticipant
attempting to perform the dressing skill. The experimenter presented ticgopattwith the
vocal antecedent, “watch how | take-off/put on my (clothing article),” ancepaex to perform
the entire chain of steps to complete the dressing skill. To demonstrate Siegis&sgls with

pants and t-shirts, the experimenter wore over-sized pants and t-shirts ovethes. dlo
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demonstrate the skills with shoes and jackets, the experimenter wore shoeketsdhat were
similar to the participants’ shoes and jackets (e.g., the shoes had Velanerasied the jackets
had zippers).

After the experimenter demonstrated the dressing skill, she presentedititipgnt with
the vocal antecedent, “now you take-off/put on your (article of clothingyl"provided
reinforcement/corrections for each step in the chain of behaviors required to teotigle
dressing skill. Tables 13 through 16 are task analyses for each dressing skill.

Table 13

Task Analysis for Taking off and Putting on Jacket

Steps

Taking Jacket Off
With 1 hand, child grips zipper
Child pulls zipper down
Child opens jacket
Child removes left arm from sleeve
Child remove right arm from sleeve
Putting Jacket On
Child slips right arm into sleeve
Child slips left arm into sleeve
Child grips one side of jacket at the bottom with one hand
Child grips zipper with alternate hand
Child brings jacket sides together
Child connects zipper together at the bottom
Child pulls up zipper with one hand

agrwnE
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Note.The directive antecedent for taking the jackets off and putting them on wéeepffgour
jacket” and “put your jacket on.” Participants took their jackets off and put therororafr

standing position.
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Table 14

Task Analysis for Taking off and Putting on Pants

Steps

Taking Pants Off
1. Child grips waistband with both hands
2. Child pulls pants down to ankle
3. Child removes left leg from pants
4. Child removes right leg from pants

Putting Pants On
Child grips pants at waistband with both hands
Child slips left leg into pants
Child slips right leg into pants
Child stands up
Child pulls pants up to waist line

©0~NO MO

Note.The directive antecedent for taking the pants off and putting them on wereofttgker
pants” and “put your pants on.” Participants took their pants off and put them on fromga sitti
position.

Table 15

Task Analysis for Taking off and Putting on T-shirt

Steps

Taking T-shirt Off
Child grips bottom of t-shirt with both hands
Child pulls t-shirt up
Child removes left arm from t-shirt
Child removes right arm from t-shirt
Child removes head from t-shirt
Putting T-shirt On
Child grips t-shirt at the bottom with both hands
Child slips head into head opening
Child slips right arm into arm hole
Child slips left arm into arm hole
Child pulls t-shirt down

arwnE
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Note.The directive antecedent for taking the t-shirt off and putting it on were, “tlyewf
shirt” and “put your shirt on.” Participants took their t-shirt off and put it on frontiagit
position.

Table 16

Task Analysis for Taking off and Putting on Shoes

Steps

Taking Shoes Off
Child opens Velcro straps
Child pulls left foot out of shoe
Child opens Velcro straps
Child pulls right foot out of shoe
Putting Shoes On
5. Child opens Velcro straps on the left shoe
6. Child pulls out tongue on shoe
7. Child grips back of shoe with 1 hand
8. Child grips tongue with alternate hand
9. Child slips left foot into shoe
10. Child places thumb in back of shoe
11. Child pushes down heel into back of shoe
12. Child fastens Velcro straps of right shoe
13. Child opens Velcro straps on the right shoe
14. Child pulls out tongue on shoe
15
16
17
18
19
20

PwpNPE

Child grips back of shoe with 1 hand
Child grips tongue with alternate hand
Child slips right foot into shoe

Child places thumb in back of shoe

Child pushes down heel into back of shoe
Child fastens Velcro straps of right shoe

Note.The directive antecedent for taking the shoes off and putting them on were,fftagero
shoes” and “put your shoes on.” Participants took their shoes off and put them on frong a sitti
position.

Data were collected on each step involved in completing the dressing skill. Data we
also collected on whether or not the participant imitated or emulated the experiis model

demonstration. An imitated response was operationally defined as the participgleting the



96

dressing skill following the same chained-steps as the experimeni@mpeefher dressing skill.

For example, if the experimenter removed her shirt by first removing herfeom the sleeves

and then removing her head from the head opening, the participant also removed his ssirt by fir
removing his arms from the sleeves and then removing his head from the head opening. An
emulated response was operationally defined as the participant not follbiegme chained-

steps as the experimenter preformed her dressing skill. For example xpénarenter put on

her shirt by first inserting her arms in the sleeves and then inserting hentetictihead

opening, the participant put on his shirt by first inserting his head into the headgraedithen
inserting his arms into the sleeves.

Correction procedures that were implemented when the participants madararlved
model prompts that required the participants to imitate the experimentésissaétor example,
the experimenter modeled how to put her hand in the sleeve of the shirt when the papidipa
his hand through the head opening. The total number of chained-steps it took to complete a
dressing skill varied across dressing skills. The targeted dressilsgnsié counterbalanced
across participants. The mastery criterion for each dressing skill weasded to be 100%
accuracy across 1 session. Table 17 features information detailing theglskdks targeted for

each participant.
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Table 17
Dressing Skills Targeted during Learning Tasks Before and After the Acquisition of Gl for

Participants E, F, G, and H

Participant E Participant F Participant G Participant H

Learning Task Before the Acquisition of Generalized Imitation
Dressing Taking offand  Taking offand  Taking off and Taking off and

Skill putting on jacket putting on shoes putting on t-shirt  putting on shoes
(jacket with (shoes with (shoes with
zipper) Velcro) Velcro)

Learning Task After the Acquisition of Generalized Imitation
Dressing Taking offand  Taking offand  Taking off and Taking off and

Skill putting on shoes putting on putting on pants putting on jacket
(shoes with jacket (jacket (pants with (jacket with
Velcro) with zipper) elastic zipper)
waistband)

Second dependent variables: Participant responding during other dugative tasks.
A functional analysis was conducted to test the effects of the Gl capadbitigsabodily
topographies on participant responding during additional duplicative tasks. The dugpliasiks
of block structure duplication and transcription were examined. These tasks alsodrikielve
presentation of antecedent how-to demonstrations and the opportunity to perform the tasks.
Duplication repertoirel: Duplicating block structuresThe dependent variable that
targeted block structure duplication responses were the numbers of untaughtbockec
structure duplication responses emitted during pre-intervention and post-interveokies. pr
These block structure duplication responses involved 10 different block structures and are
featured in Table 18. These block structure duplication responses were deriveefiloR IRK
(CABAS International Curriculum and Inventory of Repertoires for Children from Pre-School
through Kindergartenp(Greer & McCorkle, 2009; Waddington & Reed, 2009) objective of

duplicating novel structures after watching the experimenter construstrticéure.
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During the pre- and post-intervention probe sessions, participants were presémted wi
single opportunity to respond to each of the 10 novel or untaught block imitation responses. No
feedback or consequations (e.g., reinforcement or corrections) were providedagteey
criterion for the block imitation responses was determined to be 90% accuracy{40ut
correct responses).

During the pre- and post-intervention probe sessions, the experimenter presented the
participant with the vocal antecedent, “build this,” and built a structure whilegsitéxt to the
student (side-by-side) and while the student was observing the struchgebgi. A correct
response was operationally defined as the participant building a structumeatbhed the
experimenter’s structure within 10-seconds of the experimenter’'s pgsani here was no
consequence for the correct responses (e.g., praise or edibles). An exampleeaiftaasponse
occurred when the experimenter built a 5-block structure, and in turn, the partmgtahed
that response by building the exact structure using the same-shaped blocks used by th
experimenter. An incorrect response was operationally defined as the pattzipding a
structure that did not match the experimenter’'s model, or emitting no resporis# at al
participant did not respond to the instruction or built a structure that did not match the
experimenter’s, the experimenter moved on to the next instruction without dedizeri
correction procedure. An example of an incorrect response occurred when the extaerilt
a 5-block structure and in turn the participant did not match that response, rather khiibdla 4
structure.

Data were collected on whether or not the participant’s structure matched the
experimenter’s structure. Data were also collected on whether or nottiegpat imitated or

emulated the experimenter's model. An imitated response was operatiofiakddes the
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participant building a structure following the same chained-steps as thevexper built her
structure. For example, if the experimenter built her structure startimgthe bottom block and
working up to the top block, the participant also built his structure starting from tioendaibck
and working up to the top block. An emulated response was operationally defined as the
participant building a structure that did not follow the same chained-steps apéhienenter
built her structure. For example, if the experimenter built her structutegtitom the bottom
block and working up to the top block, the participant built his structure starting froopthe t
block and working down to the bottom block.

Table 18

Block Structures Targeted During Pre- and Post-Intervention Probes

Targeted Block Structures

1. 3-block structure-1 6. 4-block structure-3
2. 3-block structure-2 7. 5-block structure-1
3. 3-block structure-3 8. 5-block structure-2
4. 4-block structure-1 9. 5-block structure-3

5. 4-block structure-2 10. 5-block structure-4
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Duplication repertoire2: Transcription. The dependent variable that targeted
transcription was the number of untaught correct transcription responsexiatuiihg pre-
intervention and post-intervention probes. These transcription responses involveddiranadri
26 uppercase letters of the alphabet. These transcription responses were enbd €C-

PIRK (CABAS International Curriculum and Inventory of Repertoires for Children from Pre-
School through Kindergarter{Greer & McCorkle, 2009; Waddington & Reed, 2009) objective
of transcribing (copying) letters. During the probe sessions, participantéspresented with a
single opportunity to respond to each of the 26 novel or untaught transcription responses. No
feedback or consequations (e.g., reinforcement or corrections) were providedagteey

criterion for the transcription responses was determined to be 92% accuracy (22@®uabokct
responses).

During the probe sessions, the experimenter presented the participant with the voca
antecedent, “write this,” and wrote an uppercase letter on a blank, white piegeeoihile
sitting next to the participant (side-by-side). A correct response wadiopaly defined as the
participant writing a letter that matched the experimenter’'s modeina8tseconds of the
experimenter’s presentation. There was no consequence for the correcteegpanspraise or
edibles). An example of a correct response occurred when the experimentex vapiel letter
‘A, and in turn, the participant matched that response by writing a cagtiiad 1A.” An
incorrect response was operationally defined as the participant wrigtigrathat did not match
the experimenter’s model, or emitting no response at all. If a participanotdidspond to the
instruction or emitted a response that did not match the experimenter’s, thenexyperimoved

on to the next instruction without delivering a correction procedure. An examplerafcarect
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response occurred when the experimenter wrote a capital letter ‘B’ and, imé&uparticipant
did not match that response, rather wrote a capital letter ‘P.’

Data were collected on whether or not the participant’s written letteheththe
experimenter’s written letter. Data were also collected on whether dienpatticipant imitated
or emulated the experimenter’s model. An imitated response was operationakyl gef the
participant writing a letter following the same chained steps as thereméer wrote her letter.
For example, if the experimenter wrote the capital letter ‘T" siguftiom the top of the vertical
line moving down to the bottom and then crossed the ‘T’ starting from the left moving to the
right, the participant also wrote the capital letter ‘T’ starting froentop of the vertical line
moving down to the bottom and then crossed the ‘T’ starting from the left moving tohthe rig

An emulated response was operationally defined as the participant writiey ahat did
not follow the same chained-steps as the experimenter wrote her lettexafgsle, if the
experimenter wrote the capital letter ‘O’ starting from the top and moniaglockwise circular
motion, the participant wrote his capital letter ‘O’ starting from the bottesimaoving in a
counterclockwise circular motion.

Independent Variable and Response Definitions

The presence of advanced mastery level Gl using mirror imitation instrction
across bodily actionsThe independent variable was the presence of advanced forms of
generalized imitation across 4 different imitative topographical boundajigsoss motor
imitation, 2) fine motor imitation, 3) oral motor imitation, 4) multiple-step matuotation.
Experimental probes were conducted prior to the onset of the experiment (plieierpar
probes) as well as prior to and following intervention (pre- and post-intervention probesy D

the intervention to induce advanced forms of generalized imitation, the expetiment
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implemented imitation instruction across bodily actions using a mirror. Belavdetailed
description of the measures conducted to test for the presence of advancexs&hadily
actions (the independent variable) as well as the procedure used to induce acwamced &I
when the repertoires were missing.

Probe measure 1. Gross motor imitatiohhe independent variable that measured gross
motor imitative responses was the number of untaught correct gross motor iméspioases
emitted during pre- and post-intervention probes. These gross motor imitapgagses involved
10 different responses and are listed in Table 19. These gross motor im@sigases were
derived from the Erjavec and Horne (2008) and Horne and Erjavec (2007) studies, wkich wer
also targeted in the Du (2011) study. The targeted gross motor responsesl fieattior
unimanual and bimanual arm movements as well as both ipsilateral and coadratater
movements. During the pre-experimental and pre/post-intervention probe sessiaipapts
were presented with two opportunities to respond to each of the 10 novel or untaught gross motor
imitative responses. The mastery criterion for the gross motor imitasp®nses was
determined to be 90% accuracy (18 out of 20 correct responses).

During the pre-experimental and pre/post-intervention probe sessions, thenexperi
presented the participant with the vocal antecedent, “do this,” and performed a riotor ac
while directly facing the student. Participant responding was coded @sdregrof the following
responses: 1) a mirrored/correct response, 2) a non-mirrored/corpsiges3) a two-
handed/correct response, 4) a non-related/incorrect response, or 5) a no respaesg/incor
response.

A mirrored correct response was operationally defined as the participatihg a

response that matched the experimenter’s model within 3-seconds of the exparsn
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presentation that used the opposite hand as that used by the experimenter (e.g., when the
experimenter touched her right ear with her right hand, the participant toucheft && Wwith

his left hand). A non-mirrored/correct response was operationally defined [zarticgoant
emitting a response that matched the experimenter’'s model within 3-secdhes of
experimenter’s presentation that used the same hand as that used by the exgpdargenthen
the experimenter touched her right shoulder with her right hand, the participdreddus right
shoulder with his right hand). A two-handed/correct response was operationallyl defities
participant emitting a response that matched the experimenter’'s madiel 3véec of the
experimenter’s presentation that used both hands (e.g., when the experimenter tauched he
shoulders with both hands, the participant touched his shoulders with both hands). There was no
consequence for the correct responses (e.g., praise or edibles).

A non-related/incorrect response was operationally defined as thepgaartiemitting a
response that did not match the experimenter’'s model (e.g., when the experiouatied her
ankle, the participant touched his knee). A no-response/incorrect response wasnaigrat
defined as the participant not emitting a response within 3-seconds of the exyeris
presentation (e.g., sitting still). If a participant did not respond to theiatistn or emitted a
response that did not match the experimenter’s, the experimenter moved on to the next

instruction without delivering a correction procedure.
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Table 19

Gross Motor Imitative Actions Targeted During Pre- and Post-Intervention Probes in

Experiment Il
Unimanual & Contralaral Arm Movement
1. Right hand cross to 2. Left hand cross to
shoulder shoulder
Unimanual & Ipsilateral Arm Movemer
3. Right hand same ear 4. Left hand same ear
Bimanual & Contralateral Arm Movemel
5. Both hands cross ears 6. Both hands cross
shoulders
Bimanual & Ipsilateral Arm Movemer
7. Both hands same ears 8. Both hands same
shoulders
Bimanual Arm Movemen
9. Arms crossed in front 10. Palms up bowl

Probe measure 2: Fine motor imitatiorhe independent variable that targeted fine
motor imitative responses were the numbers of untaught correct fine mdainientesponses
emitted during pre-intervention and post-intervention probes. These fine motoivinitat

responses involved 10 different responses and are listed in Table 20. These finenitaitoe i
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responses were derived from the Kwon, Kang, Lee, Chin, Heilman, and Ha (2002) study and
featured both simple and complex finger movements. During the pre- and post-indervent
probe sessions, participants were presented with two opportunities to respond to eath of the
novel or untaught fine motor imitative responses. The mastery criterion for thradtoe
imitative responses was determined to be 90% accuracy (18 out of 20 correcteg€spons
During the pre-experimental and pre/post-intervention probe sessions, the experim
presented the participant with the vocal antecedent, “do this,” and performed a rtiotor ac
while sitting next to the participant (side-by-side). A correct respoaseoperationally defined
as the participant emitting a response that matched the experimemeeswithin 3-seconds of
the experimenter’s presentation. There was no consequence for the copmtsesge.g., praise
or edibles). An example of a correct response occurred when the experimesetaitqu a
“thumbs up” gesture, and in turn, the participant matched that response by emittingeghe sa
thumbs up gesture. An incorrect response was operationally defined as tipgrdrémitting a
motor action that did not match the experimenter's model, or emitting no responsé at all
participant did not respond to the instruction or emitted a response that did not match the
experimenter’s, the experimenter moved on to the next instruction without dedieri
correction procedure. An example of an incorrect response occurred when the exiaerim
pointed with her index finger and in turn the participant did not match that response, @ather h

pointed with his thumb.
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Table 20

Fine Motor Imitative Actions Targeted During Pre- and Post-Intervention Probes

Simple Finger Movements Complex Finger Movements
1. Palm down/fingers 6. 2 finger extension
open
2. Four finger extension 7. Oksign
3. Thumb extension 8. Pinkie & thumb
extension
4. Index finger extension 9. 3finger extension
5. Pinkie extension 10. Index finger & thumb
extension

Probe measure 3: Oral motor imitatiom.he independent variable that targeted oral
motor imitative responses were the numbers of untaught correct oral mdagivieniesponses
emitted during pre-intervention and post-intervention probes. These oral motovanitat
responses involved 10 different responses and are listed in Table 21. These oral itabitce im
responses were derived from thesessment in Speech-Language Path8gipley &

McAfee, 2004) resource manual and featured both oral movements and tongue movements.
During the pre-experimental and pre/post-intervention probe sessions, paricigant
presented with two opportunities to respond to each of the 10 novel or untaught oral motor

imitative responses. No feedback or consequations (e.g., reinforcement ciaws)ecere
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provided. The mastery criterion for the oral motor imitative responses washohetérto be 90%
accuracy (18 out of 20 correct responses).

During the pre-experimental and pre/post-intervention probe sessions, the experim
presented the participant with the vocal antecedent, “do this,” and performed a riotor ac
while directly facing the student. A correct response was operationéiiedeas the participant
emitting a response that matched the experimenter’'s model within 3-secdhes of
experimenter’s presentation. There was no consequence for the correcteegpanspraise or
edibles). An example of a correct response occurred when the experimentergbekdiyss,
and in turn, the participant matched that response by emitting the same puckesednipAa
incorrect response was operationally defined as the participant eraittiragor action that did
not match the experimenter’s model, or emitting no response at all. If @gaartidid not
respond to the instruction or emitted a response that did not match the experimenter’s, the
experimenter moved on to the next instruction without delivering a correction procedure. A
example of an incorrect response occurred when the experimenter stuck out hethomggh a
closed mouth and in turn the participant did not match that response, rather stuck out his tongue

through an opened mouth.
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Table 21

Oral Motor Imitative Actions Targeted During Pre- and Post-Intervention Probes

Oral Motor Movements Motor Movements with Tongue
1. Open mouth 6. Protrude tongue with
closed mouth

2.  Smile with teeth 7. Retract tongue with
clinched open mouth

3. Pucker lips 8. Move tongue tip to the
right

4. Puff cheeks and hold air 9. Move tongue tip to the
left

5. Smack lips 10. Move tongue from
side-to-side

Probe measure 4: Multiple-step motor imitatiomhe independent variable that targeted
multiple-step motor imitative responses were the numbers of untaught coutgptaystep
motor imitative responses emitted during pre-intervention and post-intervention.prbbss
multiple-step motor imitative responses involved 10 different sound pattern resgonsesting
of hand-claps, lap taps, and foot stomps (see Table 22). These sound pattern responses were

derived from the C-PIRKGABAS International Curriculum and Inventory of Repertoires for
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Children from Pre-School through KindergarjgiGreer & McCorkle, 2009; Waddington &
Reed, 2009) objective of copying sound patterns. During the pre-experimental /podtpre
intervention probe sessions, participants were presented with two opportunitigtalres
each of the 10 novel or untaught multiple-step imitative responses. No feedbackeguetions
(e.g., reinforcement or corrections) were provided. The mastery @niten the multiple-step
imitative responses was determined to be 90% accuracy (18 out of 20 correcteg€spons

During the pre-experimental and pre/post-intervention probe sessions, the experim
presented the participant with the vocal antecedent, “do this,” and performed a riotor ac
while sitting directly in front of the participant. A correct response wasatipaally defined as
the participant emitting a response that matched the experimenter’swithael3-seconds of
the experimenter’s presentation. There was no consequence for the copmtsesge.g., praise
or edibles). An example of a correct response occurred when the experictegped once and
stomped twice, and in turn, the participant matched that response by clapping once amdjstompi
twice. An incorrect response was operationally defined as the participeigia sound
pattern that did not match the experimenter’'s model, or emitting no responsé at all.
participant did not respond to the instruction or emitted a response that did not match the
experimenter’s, the experimenter moved on to the next instruction without dedieri
correction procedure. An example of an incorrect response occurred when the extaerfirst
stomped once and then clapped twice and, in turn, the participant did not match that response,

rather first clapped once and then stomped twice.
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Table 22

Multiple-step Motor Imitative Actions Targeted During Pre- and Post-Interventiobd?

Sound Pattern Performed by the Description
Experimenter

1. Clap, stomp, pat lap First clap once, then stomp once, then pat lap once
2. Clap, clap, stomp First clap twice, then stomp once

3. Clap, stomp, stomp First clap once, then stomp twice

4. Clap, pat lap, clap First clap once, then pat lap once, then clap once
5. Stomp, stomp, clap First stomp twice, then clap once

6. Stomp, pat lap, stomp First stomp once, then pat lap once, then stomp once
7. Stomp, clap, clap First stomp once, then clap twice

8. Patlap, clap, stomp First pat lap once, then clap once, then stomp once
9. Pat lap, pat lap, clap First pat lap twice, then clap once
10. Pat lap, clap, clap First pat lap once, then clap twice

Advanced Generalized Imitation Induction ProceduresAfter determining that a
participant did not have advanced Gl at mastery level criterion across all paityaires, the
experimenter induced the capability through imitation instruction across botldgsasing a
mirror. The intervention (imitation instruction using a mirror) to induce mastgg} Gl in
Experiment Il was identical to the procedure used in Experiment | with tle@txe of two
modifications. One modification was that the instructional sets targeted dutengention were
individualized for each participant and were dependent on what topography did not megt mast
level criterion during the pre/post-intervention probes. For example, if aiparti met mastery
criterion for a particular imitative topography during the pre/post-inteimeptrobes, that
particular topography was not targeted during intervention. Like all thetiveitactions taught
using the mirror in Experiment [, all the instructional actions in Experithergre not targeted
during the pre- and post-intervention imitation probes. See Tables 23 through 26 tdrthsts

imitative actions taught using a mirror for Participants E, F, G, and H.
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The second modification to the intervention was that each participant had to meet on tw

instructional sets (with the mastery criterion set at 90% accuragysa2rconsecutive sessions

for each instructional set) before post-intervention imitation probes were cedduct

Table23

Imitative Actions Taught using a Mirror for Participant E

Set Imitative Actions

Description

1.

Finger pincher
position

With right hand, touching index finger to the thumb while other
fingers are retracted

Single-handed circle With right hand, touching all fingers to the thumb to make a

Tap tummy & tap
head

Wave & blow a kiss

Cross index fingers
“I love you” sign

Form “L” with arms
& raise hand

Point to nose & tap
side of leg

Link pinkie fingers

Touch ring finger to
the thumb

Roll arms & tap
chest

Hands on hips &
twist

Hold middle & ring
fingers down
Fingers crossed

Raise both arms &
cover eyes

Hand on knee &
extend leg

circle with hand

First tapping palm of right hand in an up and down motion on
top of stomach, followed by tapping palm of right hand in an up
and down motion on top of head

First extending and retracting right hand (from the wrist)
repeatedly, followed by touching and retracting palm of right
hand from mouth, while smacking lips

With extended index fingers while other fingers and thumb are
retracted, index fingers cross to form an “X”

With the right hand, pinkie finger, index finger, and thumb are
extended, while both middle and ring fingers are retracted
First while raising left arm, extend right arm to the right,
followed by raising right arm

First point to nose with right hand, followed by tapping left side
of the left thigh with left hand

While other fingers and thumb are retracted, interlock pinkie
fingers

While other fingers are extended with right hand, touch ring
finger to the thumb

First with bend arms, moving arms in a circular motion followed
by tapping palm of right hand in an up and down motion on top
of chest

First putting both hands on hips followed by twisting torso

With right hand, pinkie and index finger are extended, while
thumb is holding down middle and ring fingers

With right hand, overlap middle and index fingers, while thumb
holds down pinkie and ring fingers

First extending both arms vertically above head followed by
placing both hands over both eyes

First placing right hand on right knee, followed by extending
right leg forward
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Set Imitative Actions

Description

5. Flick With right hand, flicking index finger against the thumb while
other fingers are retracted
Touch middle finger While other fingers are extended with right hand, touch middle
to the thumb finger to the thumb
Extend pinkie and  With right hand, extend pinkie and ring fingers, while thumb is
ring finger holding down middle and index fingers
Form a triangle While other fingers are retracted, touch left index finger to right
index finger and touch left thumb to right thumb
6. Form “T” with With extended index fingers while other fingers and thumb are
index fingers retracted, right index finger crosses top of left index finger to
forma“T”
Form a circle Touch fingers of left hand to fingers of right hand and touch left
thumb to right thumb
Pray position Touch palm of left hand to palm of right hand so that all fingers
and both thumbs are joined but not interlocked
Hide thumb in fist ~ With right hand, form a fist so that fingers are covering thumb
and palm is facing inward
Table24

Imitative Actions Taught using a Mirror for Participant F

Set Imitative Actions

Description

1.

Hand on knee &
extend leg
Hands on hips &
twist

Tap head twice &
tap tummy once

Wave & blow a kiss

Extend arms out &
flap

Tap both sides of
legs twice & rub
tummy

Extend arms
forward & wiggle
fingers

Tap tummy twice &
tap head once

First placing right hand on right knee, followed by extending
right leg forward
First putting both hands on hips, followed by twisting torso

First tapping palm of right hand in an up and down motion on
top of head twice, followed by tapping palm of right hand in an
up and down motion on top of stomach once

First extending and retracting right hand (from the wrist)
repeatedly, followed by touching and retracting palm of right
hand from mouth, while smacking lips

First extending both arms out to the side, followed by moving
arms in an up and down motion

First tapping palm of both hands in an up and down motion on
outer thighs twice, followed by rubbing palm of right hand in a
circular motion on top of stomach

First extending both arms out forward, followed by wiggling
fingers repeatedly

First tapping palm of right hand in an up and down motion on
top of stomach twice, followed by tapping palm of right hand in
an up and down motion on top of head once
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Imitative Actions Taught using a Mirror for Participant G

Set Imitative Actions

Description

1.

Extend arm out with
upright palm
“I love you” sign

Tap head twice &
tap tummy once

Finger pincher
position

Extend arms up
Tap tummy twice &
tap head once

Touch middle finger
to the thumb
Single-handed circle
Blow kisses twice &
wave

Tap chest twice &
rub head

Extend arms up &
cover eyes

Join hands above
head & bend

Extend right arm forward with palm up

With the right hand, pinkie finger, index finger, and thumb are
extended, while both middle and ring fingers are retracted
First tapping palm of right hand in an up and down motion on
top of head twice, followed by tapping palm of right hand in an
up and down motion on top of stomach once

With right hand, touching index finger to the thumb while other
fingers are retracted

Extend both arms up above the head

First tapping palm of right hand in an up and down motion on
top of stomach twice, followed by tapping palm of right hand in
an up and down motion on top of head once

While other fingers are extended with right hand, touch middle
finger to the thumb

With right hand curl fingers to the thumb to from a letter O
First touching and retracting palm of right hand from mouth,
while smacking lips twice, followed by extending and retracting
right hand (from the wrist) repeatedly

First tapping palm of right hand in an up and down motion on
top of chest twice, followed by rubbing palm of right hand in a
circular motion on top of head

First extending both arms up above the head, followed by
placing both hands on top of eyes

First joining both hands above the head, followed by bending
body at the hip in a back and forth motion

Tap nose once & tapFirst tapping palm of right hand in an up and down motion on

ear twice

Hand on knee &
extend leg
Hands on hips &
twist

top of nose once, followed by tapping palm of right hand in an
up and down motion on top of right ear twice

First placing right hand on right knee, followed by extending
right leg forward

First putting both hands on hips, followed by twisting torso

Tap head once & tapFirst tapping palm of right hand in an up and down motion on

tummy twice

top of head once, followed by tapping palm of right hand in an
up and down motion on top of stomach twice
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Imitative Actions Taught using a Mirror for Participant H

Set Imitative Actions

Description

1.

Hold middle & ring
fingers down

Tap head twice &
tap tummy once

Hands on hips &
twist

Finger pincher
position

“I love you” sign

Touch ring finger to
the thumb

Hand on knee &
extend leg

Tap tummy twice &
tap head once

With right hand, pinkie and index finger are extended, while
thumb is holding down middle and ring fingers

First tapping palm of right hand in an up and down motion on
top of head twice, followed by tapping palm of right hand in an
up and down motion on top of stomach once

First putting both hands on hips, followed by twisting torso

With right hand, touching index finger to the thumb while other
fingers are retracted

With the right hand, pinkie finger, index finger, and thumb are
extended, while both middle and ring fingers are retracted
While other fingers are extended with right hand, touch ring
finger to the thumb

First placing right hand on right knee, followed by extending
right leg forward

First tapping palm of right hand in an up and down motion on
top of stomach twice, followed by tapping palm of right hand in
an up and down motion on top of head once

Blow kisses twice & First touching and retracting palm of right hand from mouth,

wave

Tap chest twice &
rub head

Extend arms up &
cover eyes

Join hands above
head & bend

Tap nose once &
tap ear twice

Extend arms out &
tap chest once
Roll arms & extend
arms up

Rub tummy & tap
side twice

while smacking lips twice, followed by extending and retracting
right hand (from the wrist) repeatedly

First tapping palm of right hand in an up and down motion on
top of chest twice, followed by rubbing palm of right hand in a
circular motion on top of head

First extending both arms up above the head, followed by
placing both hands on top of eyes

First joining both hands above the head, followed by bending
body at the hip in a back and forth motion

First tapping palm of right hand in an up and down motion on
top of nose once, followed by tapping palm of right hand in an
up and down motion on top of right ear twice

First extending both arms out forward, followed by tapping
palm of both hands on top of chest once

First with bend arms, moving arms in a circular motion followed
by tapping palm of right hand in an up and down motion on top
of chest

First rubbing palm of right hand in a circular motion on top of
stomach, followed by tapping palm of both hands in an up and
down motion on outer thighs twice
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Follow-Up Assessments with Novel Responses

The follow-up measure that targeted novel imitative responses were the sauhber
untaught correct imitative responses emitted during post-experiment prafeeslioparticipants
acquired mastery level Gl across all bodily topographies and completeddiie &tese
assessments were conducted as follow-up measures to further test foreheepoéshe
generalized imitation capability once the study was completed. Theetdiigatative responses
were individualized for each participant and were based on the results of thateprention
probes (see Tables 27-29). The specific motor imitation topographies thaamgeted were
those for which the participant did not demonstrate the emission of untaught imgapoases
to mastery criterion, which signified the absence of generalized imnitatr those topographies.
These novel imitative responses involved 10 different imitative actions acrqaetausly
missing motor topographies. All novel imitative response were different froget
aforementioned imitative responses in the targeted dependent variables (ssel9#) as
well as different from the targeted imitative responses taught using titge churing the
intervention (see Tables 23-26).

Some of novel imitative responses were also derived from the Erjavec and Horne (2008)
and Horne and Erjavec (2007) studies, the Kwon, Kang, Lee, Chin, Heilman, and Ha (2002)
study, and C-PIRK objective€ABAS International Curriculum and Inventory of Repertoires
for Children from Pre-School through Kindergarjg@Greer & McCorkle, 2009; Waddington &
Reed, 2009). During the novel post-experiment probe sessions, participants wereg@negh
two opportunities to respond to each of the 10 novel or untaught imitative responses across
topographies. No feedback or consequations were provided (e.g., corrections weogidet pr

after incorrect responses and reinforcement was not provided after cesmtses). Thus, it is
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important to note that these actions weoginvolved in a teaching/training format during
experimental conditions. This follow-up set of actions functioned to further tesief@resence
of generalized imitation (GI) (e.g., functioned to test whether or not participantsable to
emit imitative actions that were never taught/trained). The magiggian for the imitative
responses was determined to be 90% accuracy (18 out of 20 correct responses).

During the novel post-experiment probe session, the experimenter presented the
participant with the vocal antecedent, “do this,” and performed a motor action iutnig aither
directly in front of the participant or next to the participant. A correct regpaas operationally
defined as the participant emitting a response that matched the expearsmaontiel within 3-
seconds of the experimenter’'s presentation. There was no consequence foetheasponses
(e.g., praise or edibles). If a participant did not respond to the instruction aceenittsponse
that did not match the experimenter’s, the experimenter moved on to the next mstuitttout
delivering a correction procedure.

Similar to the pre-experimental probes conducted at the onset of the experiiment, a
follow-up assessments were conducted simultaneously across participentslidw-up
assessments were conducted 1-month after the last participant (Parti)ipagit mastery
criterion on the post-Gl acquisition dressing skill. Therefore, though the followsgssments
were conducted simultaneously, the follow-up assessments were time-laggedarticipants
(e.q., Participant E had the longest latency between post-Gl acquisition probeldoavndih

assessments).
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Table27

Novel Follow-up Gross Motor Imitation Targets for Participant G

Imitative Actions Description

1. Right hand cross to knee  Touch left knee with right hand

2. Left hand cross to knee Touch right knee with left hand

3. Right hand same foot Touch right foot with right hand

4. Left hand same foot Touch left foot with left hand

5. Both hands cross to knee  Touch left knee with right hand & touch right knee with
left hand

6. Both hands cross to feet Touch left foot with right hand & touch right foot with left
hand

7. Both hands to same knee  Touch left knee with left hand & touch right knee with
right hand

8. Both hands to same feet Touch left foot with left hand & touch right foot with right
hand

9. Both arms folded in lap Place left hand over lap to touch right hip & place right

hand over lap to touch left hip
10. Both arms extend forward Extend both right & left arms forward in front of body

Table28

Novel Follow-up Fine Motor Imitation Targets for Participants E, G, and H

Participant |mjtative Actions Description
E 1. Palm down, fingers Place hand out with palm down & fingers
together together
2. Fist Ball fingers and thumb in to make a fist
3. Wiggle fingers Repeatedly move fingers in an up & down
motion
4. Point index finger into Place right extended index finger in the palm
palm of open left hand
5. Touch tips Touch all finger & thumb tips together
6. Touch index fingers to Touch both index finger tips to both thumb tips
thumbs
7. Palm twist Repeatedly twist open palms together in a back

& forth motion
8. Touch index finger to indexTouch tips of extended index fingers together

finger

9. Self hand shake Clasp hands together & shake

10. Touch thumb to thumb  Touch tips of extended thumbs together
G 1. Palm down, fingers Place hand out with palm down & fingers

together together

2. Fist Ball fingers and thumb in to make a fist




118

Participant |mitative Actions

Description

3. Form “T” with index
fingers

4. Form “X” with index
fingers

5. Flick

6. Prayer position

7. Index finger link

8. Form a triangle

9. Form a circle

10. Hide thumb in fist

With extended index fingers while other
fingers and thumbs are retracted, right index
finger crosses top of left index finger to form a
T

With extended index fingers while other
fingers and thumbs are retracted, right index
finger crosses middle of left index finger to
form a “X”

With right hand, flicking index finger against
the thumb while other fingers are retracted
Touch palm of left hand to palm of right hand
so that all fingers and both thumbs are joined
but not interlocked

While other fingers and thumb are retracted,
interlock index fingers

While other fingers are retracted, touch left
index finger to right index finger and touch left
thumb to right thumb to form a triangle
Touch fingers of left hand to fingers of right
hand and touch left thumb to right thumb to
form a circle

With right hand, form a fist so that fingers are
covering thumb and palm is facing inward

1. Palm down, fingers
together

2. Fist

3. Wiggle fingers

4. Point index finger into

palm

5. Touch tips

6. Form “T” with index
fingers

7. Form “X” with index
fingers

8. Flick

9. Form a triangle

10. Form a circle

Place hand out with palm down & fingers
together

Ball fingers and thumb in to make a fist
Repeatedly move fingers in an up & down
motion

Place right extended index finger in the palm
of open left hand

Touch all finger & thumb tips together

With extended index fingers while other
fingers and thumbs are retracted, right index
finger crosses top of left index finger to form a
o

With extended index fingers while other
fingers and thumbs are retracted, right index
finger crosses middle of left index finger to
form a “X”

With right hand, flicking index finger against
the thumb while other fingers are retracted
While other fingers are retracted, touch left
index finger to right index finger and touch left
thumb to right thumb for form a triangle
Touch fingers of left hand to fingers of right
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Participant |mjtative Actions Description
hand and touch left thumb to right thumb to
form a circle
Table29

Novel Follow-up Multiple-step Motor Imitative Actions Targeted for Participants, &5, and H

Sound Pattern Performed by the Description
Experimenter
1. Tap table, clap, tap head First tap table once, then clap once, then tap head once
2. Tap table, tap table, clap First tap table twice, then clap once
3. Tap table, clap, clap First tap table once, then clap twice
4. Tap table, tap head, tap table First tap table once, then tap head once, then tap table
once
5. Clap, clap, tap table First clap twice, then tap table once
6. Clap, tap head, clap First clap once, then tap head once, then clap once
7. Clap, tap table, tap table First clap once, then tap table twice
8. Tap head, tap table, clap First tap head once, then tap head once, then clap once
9. Tap head, tap head, tap table  First tap head twice, then tap table once
10. Tap head, tap table, tap table First tap head once, then tap table twice

Design

A pre- and post-intervention non-concurrent multiple probe design across participants
(Horner & Baer, 1978; Greer, Stolfi, Chavez-Brown & Rivera-Valdez, 2005; Grexi, &t
Pistoljevic, 2007; Pereira Delgado, Speckman, & Greer, 2009) was again used imErp#ri
However, a more stringent probe design across participants involving multiplegyxesiriion
probe conditions was employed. The more stringent time-lagged design wagestipléurther
control for maturation and history. Prior to the onset of the experiment, pre-expepirokes
were conducted for all participants simultaneously. Once the intervention had prdeen t
effective for Participant E (e.g., higher correct responding during thermestention probes as
compared to the pre-intervention probes), another set of pre-intervention probes wergedonduc

for Participant F prior to the start of intervention. Subsequently, pre- and parseintion
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probes and intervention conditions were conducted for Participants G and H following this
modified design sequence. In addition, after the conclusion of the experiment, follow-up post
experiment probes with novel response sets were conducted for all participasitarsously to
further test for the presence of the generalized imitation capability.

Sequence of Experimental Procedure3.he sequence of the design is shown in Figure
6. First, pre-intervention imitation probes were conducted to test for the pre$&icewoall
participants simultaneously. The novel or untaught imitative responses presemtgditupre-
intervention imitation probes are listed in Tables 18-22. Second, once it was detehatribd t
participants did not meet the mastery criterion for Gl, a dressing skilingatask was taught to
mastery criterion. This was done to obtain measures of instructional sessooisrion to
subsequently compare to post-Gl acquisition measures. The dressing skillsddahght
participants were counterbalanced across participants and are listedari TabBince the first
participant to meet mastery criterion on a dressing skill was establisia¢ participant was
chosen to be the first participant to start the intervention. Prior to the stagreemtion, pre-
intervention imitation probes were again implemented. In addition, pre-Gl amqufsibbes for
block structure duplication and transcription tasks were conducted. Once thipaattmet
mastery criterion on Set 1 of the mirror intervention, post-intervention probes tortdse
emergence of Gl were conducted.

If the intervention had proven to be effective for the first participant (e.g.,righect
responding during the post-intervention probes as compared to the pre-interventio)) prebes
intervention imitation probes were again implemented for the second participant who me
mastery criterion on the dressing skill and subsequently intervention wasl sTdris procedure

sequence was implemented for the third and fourth participants.
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Novel instructional sets using the mirror were introduced and taught to masiktigeunt
presence of Gl was marked in each participant’s post-intervention imigabbes. Once the
presence of Gl was marked in each participant’s post-intervention imigabbes, a different
dressing skill was taught to the participant until mastery criterion veasThese measures of
instructional sessions-to-criterion were compared to pre-Gl acquisiteasures. In addition,
post-Gl acquisition probes for block structure duplication and transcription tasks were
conducted. Lastly, once all participants completed the study (e.g., acquired tfaizgmhe
imitation capability across all motor topographies to mastery criterioncayuired a second
independent dressing skill to mastery criterion), follow-up post-experiprebes with novel
response sets were conducted for all participants simultaneously to fasthir the presence

of the generalized imitation capability.
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Order

Participant E |

Participant F |

Participant H |

Participant H

Pre-Experiment Imitation Probes

Pre-GI Dressing Skill Task

Pre-Intervention
Imitation Probes

Pre-Gl Block &
Transcription
Probes

Mirror Protocol
Intervention

Post-Intervention
Imitation Probes

Pre-Intervention
Imitation Probes

Post-Gl Block & | Pre-Gl Block &
Transcription Transcription
Probes Probes
Post-Gl Dressing| Mirror Protocol

Skill Task Intervention

Post-Intervention
Imitation Probes

Pre-Intervention
Imitation Probes

Post-Gl Block & | Pre-Gl Block &
Transcription Transcription
Probes Probes
Post-GI Dressing| Mirror Protocol

Skill Task Intervention

Post-Intervention
Imitation Probes

Pre-Intervention
Imitation Probes

Post-Gl Block & | Pre-Gl Block &
Transcription Transcription
Probes Probes
Post-GI Dressing| Mirror Protocol

Skill Task Intervention

Post-Intervention
Imitation Probes

Post-Gl Block &
Transcription
Probes

Post-Gl Dressing
Skill Task

Post-GI Follow Up Probes with Novel Response Sets of Previously Missi

Topographies

Figure 6.The design sequence for Experiment I1.

ng
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Data Collection

The data collection procedure for Experiment 1l was the same as the prodesicnibed
in Experiment | (e.g., data were again collected across experingentitions using ink pens,
clipboards, data collection forms, and graphs). However, a video recorder WaLsss
experimental conditions to measure interobserver agreement and procedutgl fidel
Interobserver Agreement and Procedural Fidelity

Interobserver agreement was collected during learning tasks, imitatioespiand
intervention sessions. Interobserver agreement on participant respondingegas@ssing two
methods: 1) a second observer simultaneously and independently collected data on the
participants’ responding and 2) a second observer reviewed videotapes and indgpendent
collected data on the participants’ responding. The independent observers \weckttraollect
data across experimental conditions. Data collection forms completed by therddat
observers were compared to the data collected by the researcher. Paiitbhytprobserver
agreement was calculated by dividing the number of agreements by the total ntimber
agreements and disagreements and multiplying by 100% (Cooper, Heron, & Hewgtd 2007

Furthermore, procedural fidelity was conducted to ensure that learn units\péaee
during the learning tasks and intervention sessions as well as to ensure tkpétimeenters
presented probe-trials accurately during pre- and post-interventiotiamipgobe sessions. To
conduct procedural fidelity and to assess agreement for recording partreigaonding, the
Teacher Performance Rate Accuracy (TPRA) (Ingham & Greer, 1992)iraeeas again used.
The TPRA observations yielded revealed 100% procedural fidelity. Mean araafang
interobserver agreement conducted for each participant across expergoadiabns is shown

in Table 30.
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Table 30
The Percentage of Sessions, Mean, and Range of Interobserver Agreement for Participants E, F,

G, and H Across Experimental Conditions

Participant E  Participant F  Participant G Participant H

Dressing Skills Instructional Sessions

Percent of 100% 71% 60% 86%
Sessions
Mean 95% 89% 93% 88%
Agreement
Range of 85%-100% 83%-100% 90%-100% 80%-100%
Agreement
Pre- and Post-Intervention Probe Sessions
Percent of 78% 100% 50% 78%
Sessions
Mean 96% 94% 91% 96%
Agreement
Range of 90%-100% 80%-100% 80%-100% 93%-100%
Agreement
Mirror Intervention Sessions
Percent of 55% 38% 45% 50%
Sessions
Mean 96% 95% 91% 91%
Agreement
Range of 80%-100% 90%-100% 80%-100% 80%-100%
Agreement
Results

Initial Pre-Experimental, Pre-Intervention, and Post-Intervention Generalized Imitation
Probes Across Topographies

The results of initial pre-experiment imitation probes across motor tquugsaand
participants, which assessed participation eligibility for this experinaeatshown in Figures 10
through 13. The results of pre-intervention imitation probes across motor topographies and
participants, which assessed participant maturation and history, are also slhogurés 10

through 13. The results of the initial pre-experiment and pre-interventionianifabbes across
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motor topographies and participants were stable and showed insignificant clidmgessults of
post-intervention imitation probes across motor topographies and participants, sdasbeml
the effect of the mirror intervention, are also shown in Figures 10 through 13.

Pre-experiment/intervention Oral Motor Generalized Imitation Probes. The results
of pre-experiment/intervention probes for the presence of generalizedomitath oral motor
actions, showed that all participants emitted at least 18 correct resp@@feaqcuracy);
signifying that they all had Gl of oral motor actions (see Figure 12).

Pre-experiment/intervention Gross Motor Generalized Imitation Probes.The results
of pre-experiment/intervention probes for the presence of generalizedomitath gross motor
actions, showed that all participants except for Participant G, emitteatsail & correct
responses (90% accuracy); signifying that Participants E, F, and H &l lddyross motor
actions (see Figure 10). Participant G emitted slightly less coagmbnses signifying that she
did not have Gl of gross motor actions. Specifically, Participant G had diffieultlyimitating
actions that crossed the body’s midline.

The results of the percentage of mirrored gross motor responses acrogsmpéstand
conditions are shown in Table 31. These percentages varied across pastidipargiercentages
of mirrored gross motor actions were high for Participants E, F, and H. Howevperteatages
of mirrored gross motor actions were unstable across conditions for Participant G

Post-Intervention Gross Motor Generalized Imitation ProbesThe results of
Participant G’s post-intervention probes for gross motor Gl are shown in Figure irfyy e
first round of post-intervention probes for the presence of gross motor Gl, PattiGiganitted
19 correct responses (95% accuracy). Not only did these results reflect asenoreorrect

responding compared to the results of the pre-experiment/intervention probes (fromet6 co
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responses to 19 correct responses), the results of the post-intervention probestaklso me
mastery criterion for gross motor Gl. In addition, the percentages of nilgooses motor actions
during post-intervention probes were low compared to pre-experiment/intervention (sebe
Table 31).

Pre-experiment/intervention Fine Motor Generalized Imitation Probes.The results
of pre-experiment/intervention probes for the presence of generalizedomitath fine motor
actions, showed that all participants except for Participant F, emitteficagtly less than 18
correct responses (ranging between 9 and 12 correct responses); gighdyiRarticipants E, G,
and H did not have Gl of fine motor actions (see Figure 11).

Post-Intervention Fine Motor Generalized Imitation Probes.The results of
Participant E’s, G’s, and H’s post-intervention probes for fine motor Gl arensimokigure 11.
During the first round of post-intervention probes for the presence of fine motor Gl, both
Participants G and H emitted at least 18 correct responses (90% accurady)aladireflected
an increase in correct responding compared to the results of the pre-expariergatition
probes and met the mastery criterion fine motor Gl.

During the first round of post-intervention probes for the presence fine motor Gl,
Participant E emitted 13 correct responses (65% accuracy). Although thdteredlected an
increase in correct responding compared to the results of the pre-experimeaiiton probes,
the results of the post-intervention probes did not meet the mastery criterfme fiovotor Gl.
However, after meeting mastery criterion on two more sets of imitatti@na taught using a
mirror, the second round of post-intervention probes for the presence of fine moteldéd ya
score of 95% accuracy (19 out of 20 correct responses) therefore meetingtdrg ardsrion

for fine motor GI.
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Pre-experiment/intervention Multiple-Step Motor Generalized Imitation Probes.
The results of pre-experiment/intervention probes for the presence of gegtenaditation with
multiple-step motor actions, showed that all participants, emitted less than d& cesponses
(ranging between 0 and 9 correct responses); signifying that all partgigid not have Gl of
multiple-step motor actions (see Figure 13).

Post-Intervention Multiple-Step Motor Generalized Imitation Probes.The results of
all participants’ post-intervention probes for multiple-step motor Gl are sho#igure 13.
During the first round of post-intervention probes for the presence of fine motor Gl, both
Participants E and F emitted at least 18 correct responses (90% accunadyglso reflected
an increase in correct responding compared to the results of the pre-expariergatition
probes and met the mastery criterion multiple-step motor Gl.

During the first round of post-intervention probes for the presence multiple-step m
Gl, both Participants G and H increased correct responding compared to the rebeltspoé-
experiment/intervention probes; however, these post-intervention probes did not meet the
mastery criterion for multiple-step motor GI. However, after meetiagteny criterion on two
more sets of imitative actions taught using a mirror, the second round of pogntitar probes
for the presence of multiple-step motor Gl yielded a score of 90% accuracy (1&0utafect
responses) therefore meeting the mastery criterion for multigdeystéor Gl.
Imitation Acquisition During the Mirror Intervention

The participants’ imitation acquisition during the mirror intervention is shownguar€i
20. Six instructional sets (see Table 23) were implemented during Parti€ipantervention,
two instructional sets (see Table 24) were implemented during PartiEigantervention, and

four instructional sets (see Tables 25 and 26) were implemented during PasiGfsand H’'s
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intervention. All instructional sets were implemented until participantshmeatstructional
mastery criterion (90% accuracy across to consecutive sessions). HowelengSderminated
after one session for Participant E because it was in his repertoire and&etetminated
because the acquisition data were stagnant.
Pre- and Post-Gl Induction Dressing Skill Instruction

Pre-Gl Induction Dressing Skill Instruction. The results of the participants’
instructional dressing sessions prior to the induction of Gl across the missingafupegrare
shown in Figures 16 through 19. All participants required 4 instructional dresssngnse®
meet the mastery criterion (100% accuracy in 1 session) for removing amg juttclothing.
Across all instructional sessions, all participants emulated the expezisenbdeled actions to
complete the chain of steps to both remove and put on clothing (see Table 32 and Figure 7).

Post-GlI Induction Dressing Skill Instruction. The results of the participants’
instructional dressing sessions following the induction of Gl across the mispogyaphies are
shown in Figures 13 through 16. All participants required less than 4 instructiosgihdre
sessions to meet the mastery criterion (ranging between 1 and 3 sessimmapfong and
putting on clothing. These results reflect a decrease in instruction@rsegsimastery criterion
compared to the results of the pre-Gl induction probes. Across instructional sedkions, a
participants imitated the experimenter’s modeled actions to completkaimeo steps to both
remove and put on clothing (see Table 32 and Figure 7).
Pre- and Post-GlI Induction Block Structure Duplication Probes

Pre- and post-Gl induction block structure duplication probes across participants are
shown in Figure 11. During the pre- and post-Gl induction probes for the presence of a block

duplication repertoire, Participants E, F, and H emitted 10 correct responses (10046\9c



129

During the pre-Gl induction probes for the presence of a block duplication repePinitieipant
G emitted 5 correct responses (50% accuracy). However, during the post-Gibimgcbes for
the presence of a block duplication repertoire, Participant G emitted 9 agespohses (90%
accuracy), which reflects an increase in correct responding as comparege-Géinduction
probes.

The percentage of imitated behavior chains to duplicate a block structure across
conditions varied greatly amoungst the participants (see Table 33 and Figare@hparison
to pre-Gl induction: 1) Participants E and G increased their emission of oir@bavior chains,
2) Participant F decreased emission of imitated behavior chains, and 3pBattit’s emission
of imitated behavior chains remained the same.

Pre- and Post-GlI Induction Transcription Probes

Pre- and post-Gl induction transcription probes across participants are showrrén Figu
12. During the pre- and post-Gl induction probes for the presence of a transcriptitmneper
Participants E and F emitted at least 24 correct responses (92% accuuaity) tie pre-Gl
induction probes for the presence of a transcription repertoire, Participantt€defntorrect
responses (15% accuracy) and Participant H emitted 16 correct responsesdi@28tyac
However, during the post-Gl induction probes for the presence of a transcripiotoie,
Participant G and H emitted 5 and 18 correct responses respectively (19% and &@8tyacc
which reflect slight increases in correct responding as compared to pndu@tion probes.

The percentage of imitated behavior chains to duplicate letters acrossorenettried
greatly amoungst the participants as well (see Table 34 and Figure 9).daron to pre-Gl

induction: 1) Participants F and H increased their emission of imitated behavits, &)a
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Participant E decreased emission of imitated behavior chains, and 3) Particgpamti€sion of
imitated behavior chains remained the same.
Follow-up Assessment of Previously Missing Topographies with Novel Resises

The results of the participants’ follow up post-experiment probes of the previously
missing topographies with novel responses are shown in Figures 10, 11, and 13. During all
follow-up post-experiment probes, all participants emitted at least 18 caspoinises (90%
accuracy). Therefore, the presence of all induced imitative motor topograpkiesawaained
after the completion of the experiment.
Table 31

Percentage of Mirrored Gross Motor Responses during Experiment Il

Percentage of Mirrored Gross Motor Responses

Pre- Pre- Post- Post- Post-
Experiment Intervention Intervention Experiment Follow-up
Participant 88% 50% N/A N/A N/A
E
Participant 100% 100% N/A N/A N/A
F
Participant 100% 80% 75% 16% 17%
G
Participant 75% 75% N/A N/A N/A

H
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Table 32

Percentage of Imitated Behavior Chains to Complete Dressing Skills during Expeitiment

Percentage of Imitated Behavior Chains to Complete Dressing Skills

Dressing Skill Dressing Skill
Pre-Generalized Imitation Post-Generalized Imitation
Induction Induction

Participant E 0% 100%
Participant F 0% 67%
Participant G 0% 100%
Participant H 0% 100%

Shoe Pant: Jacke

The Percentage of Imitated Behaviors Chains to Complete
Dressing Skills

100% -
90% -
80% -
7090 - Jacke
60% -
500 | Pre-GlI Induction
b -
M Post-Gl Induction
40% -
30% A
Jacke Shoe T-shir Shoe
20% |
10% A l
0%

ParticipantPart|C|pantPart|C|pantPart|C|pant
E F G H

Figure 7.The percentage of imitated behaviors chains to complete dressing skills pre- and post

generalized imitation induction across Participants E, F, G, and H.
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Table 33

Percentage of Imitated Behavior Chains to Duplicate a Block Strudturag Experiment

Percentage of Imitated Behavior Chains to Duplicate a Block Structure
Pre-Generalized Imitation Post-Generalized Imitation

Induction Induction
Participant E 60% 90%
Participant F 80% 70%
Participant G 80% 89%
Participant H 90% 90%

100% -
90% -
80% -
70% -
60%0
50% -
40% -
30%
20% -
10% -

O% ! ) I

ParticipantParticipantParticipantParticipant
E F G H

I Pre-GlI Induction
M Post-Gl Induction

The Percentage of Imitated Behaviors Chains to Duplicate
a Block Structure

Figure 8.The percentage of imitated behaviors chains to duplicate a block structure pre- and

post-generalized imitation induction across Participants E, F, G, and H.
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Table 34

Percentage of Imitated Behavior Chains to Transcribe Uppercase Letters duringrispeti

Percentage of Imitated Behavior Chains to Transcribe Uppercase Letters
Pre-Generalized Imitation Post-Generalized Imitation

Induction Induction
Participant E 92% 85%
Participant F 31% 46%
Participant G 0% 0%
Participant H 47% 78%

o 100%-
)
§  90%-
@ o 80%-
o9
g S 70% -
T
£8 60%-
O = .
T3 | Pre-GlI Induction
= 50% -
ES M Post-Gl Induction
58 40% -
Q5
g2 30%-
g =
o 20% - 0 0
§ 10% A l l
0% 1 1 ]

Participant Participant Participant Participant
E F G H

Figure 9.The percentage of imitated behaviors chains to transcribe uppercase lettarglpr

post-generalized imitation induction across Participants E, F, G, and H.
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Pre- and Post-Intervention Probe Sessions for
Generalized Imitation of Gross Motor Movements

Figure 10.The number of correct responses emitted by Participants E, F, G, and H during pre-

and post acquisition probes for the presence of generalized imitation of gross motoremsyve
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Figure 11.The number of correct responses emitted by Participants E, F, G, and H during pre-

and post acquisition probes for the presence of generalized imitation of fine motor mtsveme
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Pre- and Post-Intervention Probe Sessions for
Generalized Imitation of Oral Motor Movements

Figure 12.The number of correct responses emitted by Participants E, F, G, and H during pre-

and post acquisition probes for the presence of generalized imitation of oral motor misveme
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Figure 13.The number of correct responses emitted by Participants E, F, G, and H during pre-
and post acquisition probes for the presence of generalized imitation of multjple-ste

movements.
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Figure 14.The number of correct responses emitted by Participants E, F, G, and H during pre-

and post-Gl acquisition probes for the presence of a block structure duplicatidaireper
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Figure 15.The number of correct responses emitted by Participants E, F, G, and H during pre-

and post-Gl acquisition probes for the presence of a transcription repertoire.
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Participant E

Pre-GI Acquisition Instructional Sessions for
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Figure 16.The cumulative number of correct steps completed by Participant E within

instructional sessions to teach dressing skills pre- and post-generalizgtbmatquisition.
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Figure 17.The cumulative number of correct steps completed by Participant F within
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instructional sessions to teach dressing skills pre- and post-generalizttmatquisition.
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Participant G

Pre-GI Acquisition Instructional Sessions for
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Figure 18.The cumulative number of correct steps completed by Participant G within

instructional sessions to teach dressing skills pre- and post-generalizttmatquisition.
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Participant H
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Figure 19.The cumulative number of correct steps completed by Participant H within

instructional sessions to teach dressing skills pre- and post-generalizttmatquisition.
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Figure 20.The number of correct responses to learn unit presentation during instructional sets

using the mirror for Participants E, F, G, and H.
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Discussion

The purpose of Experiment Il was to further examine the effectivenesdfamnehcy of
using a mirror to induce more advanced forms of generalized imitation \a&h mleschoolers
diagnosed with developmental delays as well as examine the effects ofeheeatisd presence
of advanced generalized imitation on the rate of participant learningaafeedult provided a
how-to demonstration. | sought to answer the following research questions: EaClaing
young developmentally delayed children to imitate using a mirror lead tambkegence of more
advanced forms of generalized imitation across topographical boundaries? and ajya&/that
effects of the absence and presence of advanced generalized imitation ondheasicipant
learning after an adult provides a how-to demonstration.

To determine the effects of the mirror intervention on the emergence aicadviorms
of generalized imitation across bodily actions, pre- and post-intervention anaflysgaught,
unconsequated imitative actions were conducted. The results from this expshosat that
teaching imitation using a mirror was an effective and efficient intéiove for inducing mastery
level generalized imitation for the missing and/or weak imitative topogrmapbiess
participants. These results are consistent with the findings of Experimentdll as the Pereira
Delgado, et al. (2009) and Du (2011) studies in that a functional relationship was dentnstrate
between mastering motor actions using a mirror and the emergence @lligedemitation.

Specifically, prior to the intervention all participants presented with myalsteel oral
motor imitation. These results correspond with the participants’ levels of \ehavior (see
Tables 10 and 11). Prior to the onset of the study all participants had foundational speaker
repertoires. In addition, Participant G was the only participant to present wéhka(less than

90% accuracy) gross motor imitative repertoire. These results alespond with the
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participants’ prior history with single-step, basic imitative repertqeeas., waving, clapping,
etc.). Participant G had the lowest score on the Peabody Developmental Mats—Szal
(PDMS2) (Folio & Fewell, 2000).

However, all participants presented with missing and/or significantly wegtikple-step
imitative actions and three participants presented with significantly eamotor imitative
actions. Perhaps these results are due to the advanced level of see-do disorsnmeatved.
During the multiple-step responses, participants were required to imghsenaof specific
behaviors (e.g., clapping twice, followed by stomping once verses clapping olmeetbby
stomping twice). Likewise, during the fine motor responses, participants e@ggrieed to make
fine discriminations between finger usage (e.g., extending the pinkie Yiagess the index
finger).

The presence and absence of bodily generalized imitation topographies prior teethe ons
of the study supports prior research that proposes that generalized imitagtopdevithin
topographically determined boundaries (Baer & Deguchi, 1985; Baer, PetersonyndaShe
1967; Garcia, Baer, & Firestone, 1971; Poulson, Kyparissos, Andreatos, Kymissis)es P
2002; Sherman, Clark, & Kelly, 1977; Young, Krantz, McClannahan, & Poulson, 1994). Prior
research suggested that generalized imitation does not constitute a simgleisie response
class, rather that generalized imitation may be comprised of distinclasses that are defined
by the topography (e.g., form) of the imitative responses. With that saiajrioe intervention
only had an effect on the emergence of mastery level generalized imitattbe specific
imitative topographies that were missing and/or weak for specificipantits. Specifically, the

mirror intervention had an effect on the emergence of mastery level Gufbplerstep
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imitation across all participants, for fine motor imitation for Particip&nt&, and H, and for
gross motor imitation for Participant G.

Prior to acquiring mastery level generalized imitation across alltetgepographies, all
four participants required four instructional sessions to master their assiggssing skill. In
addition, all four participants used only emulative behaviors to perform the bebhains to
complete the dressing skills. These emulative behaviors merely involved tlcgpats
performing self-determined behavior chains to obtain the goal (e.g., putting orkiagdoté
articles of clothing) without regard to what behavior chains were just demtushy the
experimenter. The emulative behaviors were often burdened with errors (e.gg placm in
the head-opening of a t-shirt, putting a foot in a shoe without first pulling out thesitest
putting a left arm in the right sleeve of a jacket, etc.).

However, after acquiring generalized imitation to mastery level aclassgdted
topographies, each participant mastered his or her assigned dressimglekdlthan 4
instructional sessions. In addition, in contrast to pre-Gl induction responding, all four
participants significantly increased their emission of imitative respgraid thus decreased
their emission of errors when performing the dressing skills.

These results suggest that the induction of the missing generalizedoimitgtographies
accelerated each participant’s learning of dressing skills. Disthgtthe induction of the
multiple-step and fine motor topographies may have had the most significant effeet on t
participants’ rate of learning dressing skills. Perhaps these acquiredssgscivere beneficial
because dressing skills require both chained behavior and fine motor dexterity.

These results also suggest that the induction of the generalized imitatibiligapliao

affected each participant’s predisposition to imitate a model and thus leagreficient
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behavior chains (e.g., means of obtaining a goal). The participants’ emisgess efficient
emulative behaviors after observing the model prior to acquiring masterygbnetalized
imitation seemed to have hindered the rate of acquiring a new dressing skilvépothe
participants’ emission of more efficient imitative behaviors after obsgtie model following
mastery level generalized imitation acquisition seemed to have i&tedléhe rate of acquiring a
new dressing skill. Perhaps the generalized imitation capability al$itataci the conditioning
of the see-do response in relation to benefiting from observing a model and prataqyogl.
Lastly, the presence and absence of the generalized imitation cgpadibiss bodily
topographies seemed to have little or no effect on block structure duplicationreswdiptzon
repertories. There were not significant changes to any of the panigesponding prior to and
after the induction of generalized imitation across bodily topographies. Perhapsethdts are
not all that surprising based on the present and previous research regarding the notion that
generalized imitation develops within topographically determined boundaries &E2eguchi,
1985; Baer, Peterson, & Sherman, 1967; Garcia, Baer, & Firestone, 1971; PoulsonsKgparis
Andreatos, Kymissis, & Parnes, 2002; Sherman, Clark, & Kelly, 1977; Young, Krantz,

McClannahan, & Poulson, 1994).
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Chapter IV
GENERAL DISCUSSION
Summary
In this paper | reported two experiments that examined the generalizetibimita
capability (GI) and its relation to other duplicative repertoires. In Exysari |, | tested the
effects of a mirror intervention on the emergence of Gl. In Experimelniel$ted the effects of
the induction of Gl on young children’s learning under demonstration conditions as el as
effects on their responding to other duplicative repertoires. | sought to ahsvwelldwing
research questions: 1) Can teaching young developmentally delayed childré@at®using a
mirror lead to the emergence of a generalized imitation capability? alitidt)are the effects of
the absence and presence of advanced Gl on the rate of participant learning anchigeaftendi
an adult provides a how-to demonstration? The following section will discuss: 1) thel genera
findings of both experiments and propose theoretical explanations, 2) the relevaiuirétan
relation to the study’s findings, 3) the educational implications of the findingise 4dditional
limitations found in Experiment Il, and 5) the proposed directions of future gereerahitation
research.
Empirical Findings
The combined results from both experiments demonstrated functional relationsrbetwe
mastering motor actions using a mirror and the emergence of gerceralitaion across
multiple bodily topographies (e.g., gross motor, fine motor, and multiple-step midterjesults
of these experiments provide strong empirical evidence that teachingamiiaing a mirror

was an effective and efficient intervention for inducing Gl in young children diagnesh
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developmental delays. Similar findings were found by Pereira Delgado, @neeBpeckman
(2009) and Du (2011).

The analysis of Gl acquisition prior to and following the mirror intervention was
important for gaining a better understanding of how Gl can be effectively indineeditns
missing. What did the results reveal about the function of the mirror? As previowuslgsid in
the Discussion of Experiment I, the effectiveness of imitation instrucsiomg @ mirror may be
attributed to the fact that the mirror provided a means of enabling the pantiscipalirectly
view the correspondence between their own behavior and the experimenter’'s model.

The mirror provided direct immediate feedback of the participants’ behavidationeto
the experimenter's model even for imitative actions that would have had invisible msdpa
face-to-face sitting arrangement. The visual reflection in the npranided a means for the
participants to perform an immediate check-and-balance assessmauag&whether or not
their behavior had direct one-to-one correspondence with the experimenterls Thazle
immediate feedback may have eliminated any difficulty that may occur ydherg children are
required to imitate actions that they themselves cannot see themselves, @méecgnnot see
his hand touch the top of his head). In addition, | propose that the mirror intervention may have
also provided a conditioning intervention that conditioned see-do relations. During tbe mir
intervention the accurate reproduction of observed behaviors was systegnegiofdrced; thus,
the experience of seeing-and-doing may have acquired conditioned reirdatqaoperties
(Baer & Sherman, 1964; Greer & Speckman, 2009).

Furthermore, the analysis of skill acquisition prior to and following the induction of
generalized imitation was important for gaining a better understandirayoGhimpacts the

rate of skill acquisition when imitative skills may be elicited. The resdlExperiment Il
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support the notion that the generalized imitation capability accelerategjthsit@an of skills
that can be acquired through imitation for children (such as the ones featurgebrmiext I1).
The results of Experiment Il showed that the four participants acquireddregsing skills
faster under how-to demonstration conditions after the acquisition of generaliztbn
capabilities. Not only did the results show an accelerated rate of leantiowiig the
acquisition of Gl capabilities, the results showed a significant increasstative behavior
across all four participants. Specifically, an analysis of the results ssigigaisthe acquisition of
Gl across fine motor and multiple-step topographies allowed the participantsefd frem
observing a how-to demonstration with dressing skills instruction.

Although the four participants in Experiment Il acquired a novel dressing skilthet
presentation of a how-to demonstration and learn units prior to acquiring fine motor and
multiple-step Gl, | propose that the accelerated rate of acquisition thatesttoilowing the
induction of fine motor and multiple-step Gl was due to the conditioning of see-do
correspondences that were established during the mirror intervention.

The significant emission of imitative behaviors following the termination of ih@m
intervention as compared to the significant absence of imitative behaviarsoptie
implementation of the mirror intervention provides empirical evidence thatsee
correspondences were established during the mirror intervention. Prior tateimérvention,
all four of the participants solely emitted emulative behaviors to completeassry skills and
it appeared as though the participants did not use the how-to demonstration to their benefi
Meaning that prior to the implementation of the mirror intervention, the partisipssitdid
what they chose to do in order to perform the dressing skill without doing what the exjperime

showed them to do, which provided them with the chain of behaviors to effectively perform the
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dressing skill (e.g., emulated the experimenter’s actions as opposed tmgite
experimenter’s actions).

However, after the termination of the mirror intervention, all four participantated
the experimenter’s chain of behaviors to perform the dressing skill, which subdgqoay
have accelerated their rates of mastering novel dressing skills. dieelgbropose that the
mirror intervention that induced fine motor and multiple-ste@l&d conditioned see-do
correspondences that promoted the emission of imitative behaviors as opposedtivseemula
behaviors in relation to seeing a how-do demonstration and then performing the taskhér in ot
words, | propose that the mirror intervention created a behavioral operatiomcthned the
participants to “do as the experiment did” during post-Gl induction dressing conditioos. S
the mirror intervention systematically consequated the act of correatimgiwith
reinforcement, perhaps the mirror intervention also conditioned the experimenter’s
demonstrative actions as antecedents that promoted the participantsrenaicions. In
addition, the mirror intervention that involved intricate fine motor and multiple-stegmacenay
have also trained the participants to carefully observe the experimenten'sac order to
accurately imitate them.

Anecdotal Observations

Although data were not collected on observing behaviors like sustained eye contact
toward the experimenter or duplicating behaviors like referencing the naoseldotal
observations noted changes involving observing and duplicating behaviors in participant
responding after Gl was induced for the missing topographies. While these ahecdot
observations cannot be considered empirical evidence, they may further suppordityeofal

the mirror intervention as well as further advocate the importance of geadratiation.
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Future research should measure specific observing and duplicating behaviors pribaftera
the induction of GI to empirically test the anecdotal observations noted in this study.

Specifically, anecdotal observations in Experiment Il noted differences irtheow
participants responded to the presentation of the how-to demonstration after @issing
topographies were induced. Prior to the induction of Gl across the missing topographies
noticed that the participants needed to be prompted numerous times to watch my dearonstrat
Anecdotally, they showed little interest in what | was demonstrating andvéreyeager to just
perform the dressing skill on their own. However, after the induction of Glsattresnissing
topographies, | noticed that the participants patiently watched my demamstat did not
need prompts to follow along. Perhaps this was due to the possibility that the mamneention
strengthened see-do correspondences in the participants’ instructiongl Rstbiaps the
participants were more inclined to observe the how-do demonstration after heasg@xo the
mirror intervention, which positively reinforced numerous see-do correspondences

In addition, anecdotal observations in Experiment Il noted changes in how the
participants responded during the imitation probes prior to and after missing Gl fupegra
were induced. Prior to the induction of Gl across the missing topographies, | noticed that the
participants rarely crosschecked their own response with my model. This lacssdflecking
was very apparent during the fine motor pre-intervention probes. For example, the pinkie
extension target commonly mislead the participants to extend their indessfiDgeing the pre-
intervention probes, the participants did not carefully observe what finges €éxtending and
just simply extended their index finger, perhaps their most frequently usedeipiomgger.” In
general, there was a lot of confusion with discriminating between index fingkig finger, and

thumb usage during the pre-intervention probes. However, post-intervention probes stadwed t
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the participants paid closer attention to finger usage and would repeatedbheistheir hand
with my hand to be sure that they were using the correct finger.

Furthermore, data were not collected on the number of times participdsidsrsetted
their responses, but participants tended to self-correct more during the postritnda imitation
probes. Perhaps this was due to the fact that during the mirror intervention Espending
was followed by positive reinforcement, which may have conditioned the act aingpiia
itself. Thus, perhaps participants were more inclined to imitate the model antbenact
responses during post-intervention probes because they were now self-reinjoecattibg
responses that imitated the model. This newfound “appreciation” for imitatisigevg apparent
during the post-intervention probes when the participants would praise themselveskand se
praise from the experimenter (although the experimenter did not provide remémtcauring
the probe conditions). Participants E and H had the most apparent anecdotal changes to the
imitative behaviors during the post-intervention probes. Participant E was ohetdim match
my model and would self-correct his fingers until he made the correct acfteneAch correct
response he would smile and say, “See?” in an effort to seek my acknowledgmampaiRaH
would praise himself after each correct response (e.g., “Yeah, | did it!”).

Relevant Literature

Defining generalized imitation as a verbal developmental capabilityLhe results
support the verbal developmental theory that generalized imitation is indaptahility. By
definition, a verbal developmental cusp is a capability if it allows one to iea@ new way upon
acquisition of the cusp. The results of Experiment Il showed that all four pamteiparned in a

new way; following the acquisition of fine motor and multiple-step Gl, the paais learned
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by first observing a how-to demonstration and then emitting imitative behaviors, wasca
new way of learning in comparison to the old way that involved emitting emulative behavi

The development of generalized imitation within topographically deterrmed
boundaries. Although this was not a purpose of Experiment I, the results of Experiment Il
support prior research that suggested generalized imitation does not consiitgte alls
inclusive response class, rather that generalized imitation may be cahgirdistinct
subclasses that are defined by the topography (e.g., form) of the imitspenses (Baer &
Deguchi, 1985; Baer, Peterson, & Sherman, 1967; Garcia, Baer, & Firestone, 1971; Poulson,
Kyparissos, Andreatos, Kymissis, & Parnes, 2002; Sherman, Clark, & Kelly, 1977g,Youn
Krantz, McClannahan, & Poulson, 1994). The presence and absence of bodily generalized
imitation topographies prior to the onset of the experiment supports prior reseaioploses
that generalized imitation develops within topographically determined bousid@edhaps then
it is justified to state that generalized imitation topographies devebapadely and see-do
relations need to be conditioned for each topography either incidentally or Iwgmiten (e.g.,
the mirror intervention).

Generalized imitation mechanismsAlthough an experimental analysis of the
conditions that control and indirectly maintain GI was also not a purpose of the ctudsntise
findings extracted from the study seem to support the conditioned reinforcer lsypofise
previously reviewed, according to this analysis of Gl, if the accurate repi@dotibserved
behaviors is frequently reinforced, the experience of seeing-and-doing&Weacquires
conditioned reinforcement properties (Baer & Sherman, 1964; Greer & Speckman,A§4)A)
| propose that the mirror intervention functioned to condition the experience of-seeltping

for the specific missing topographies targeted. Furthermore, in Experinteatdbnditioning
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process in the mirror intervention seemed to have affected the participahtsition to emit
imitative behavior chains (as opposed to emulative behavior chains) to perform agdskski
Educational Implications

The results provide empirical evidence for the highly advocated importance of
generalized imitation in relation to child development. While theorists have eixgrhése
importance of duplicative repertoires for decades (Miller & Dollard, 1945), ihditde
empirical evidence that supports this notion. Specifically, there is a laekexdrch that
investigates the effect generalized imitation has on learning. Thenpstgdy not only presents
data that supports an effective and efficient intervention to induce generalizatibimiit also
presents data that generalized imitation results in acceleratedveni&gtrning. | propose that
the mirror intervention induces missing Gl topographies and conditions see-do correspsndenc
to establish the reinforcing properties of imitation. As previously discuseedralized
imitation is defined by a reinforcing property that is reinforcing ialfifgfter the experiences of
seeing-and-doing become a conditioned reinforcer in its own right, individuals aréispesed
to perform imitative responses for their inherent or automatic reinforderatie of perhaps
doing as others do (Baer & Sherman, 1964; Greer & Speckman, 2009).

A lack of generalized imitation across multiple topographies may hinddreaafis
imitative learning by blocking the accessibility of educational opportritiat can be contacted
via imitative behaviors. Caregivers and educators often deliberately andntimnally provide
how-to demonstrations regarding how-to perform tasks (e.g., how to open a door, eat with a
utensil, dress, etc.). However, the results from Experiment 1l suggeshtlamen who lack Gl
across multiple topographies may not benefit from educational opportunitiesviblaei how-to

demonstrations. From an educational standpoint, the results from Experiment #tshgpe
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inducing Gl across multiple topographies in children may promote imitative respaftese
observing a demonstration, which may lead to accelerated learning.
Limitations

The limitations that were found in Experiment | were discussed in the Dignusi
Experiment I. Experiment Il was designed to address and improve upon a number of the
limitations in Experiment |. However, Experiment [l may have had additjpossdible
limitations.

One possible limitation of Experiment Il may be that a single exper@neahducted all
experimental conditions across all participants. While having a singleirmepéer may have
resulted in methodological consistency and prevented issues related to a lackiofeaxper
participant habituation (see Rothstein, 2010), it may have created behavioasiongahat may
have affected participant responding. The mirror intervention may have also @oedlithe
participants to be more inclined to imitate the experimenter. Systettyatiagying
experimenters across experimental conditions would better investigataavmfeexperimenter
confounding variables.

However, as discussed in the literature review, Steinman (1970b) conducted two
experiments to determine whether an experimenter who is never paired afithcesnent
during generalized imitation procedures will cease to elicit imitatibavers. The results of the
Steinman (1970b) study showed that the procedure of having different experimeinéersviih
either reinforcement or non-reinforcement had no effect on the participanédive behavior.
Steinman (1970b) concluded that it is possible that differential experimesfnse pairing

procedures were not sufficient enough to overcome a child’'s pre-experimertgyt regiarding
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compliance with adult commands. However, further research is warrantedimggaossible
experimenter effects during generalized imitation procedures.

Another possible limitation of Experiment Il may be that the participamtsihavoidable
exposure to the dressing skills targeted outside of the experimental condittbnsgh the
experimenter was able was control for school exposure (the participantsrseaehe instructed
not to provide any dressing skill instruction during the study), it was not possildsbetely
control for home exposure. Though participants may not have had the specific instructional
procedures targeted during the experiment at home, it is reasonable to asstimee tha
participants were exposed to their daily dressing routines at home. This uncbietlaosure
may account for why there was only a slight reduction in the number of instrlicessaons
post-Gl induction as compared to pre-Gl induction. However, it does not account for the
substantial, significant increase in the emission of imitative behavior&gpasduction as
compared to pre-Gl induction.

The real-life applicability of the possible results was a chief prioitgrExperiment Ii
was conceived. Being a teacher-scientist, | not only wanted to induce n@dgimgographies |
also wanted to teach the participants relevant skills. However, fromrdifscieesearch
standpoint, measuring a contrived skill involving how-to demonstrations (e.g., solving a novel
puzzle box) may better control for confounding variables that may affectitbeme of the
study.

Lastly, a significant limitation in both experiments should be noted in the expesiment
designs. The effect of the mirror intervention was not isolated and an expeatiowritol group
was not imbedded in either experiment. Comparing the effects of the mirroomtral or

alternate procedure was not the purpose of the study; nor was it the purpose tdithe Pe
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Delgado, Speckman, and Greer (2009) study. However, a more convincing effect ofdhe m
intervention may have been achieved if experimental control group(s) wergdetbi@ both the
present and seminal studies.

One of the purposes of Du’s 2011 study was to compare the effects of the mirror to an
alternative procedure. Du (2011) imbedded an experimental control group in her second
experiment and compared experimental and control groups of participants tomketéen
effectiveness of using a mirror to teach imitative behaviors on the emergegeneralized
imitation. The results showed that the mirror instruction facilitated thegemee of generalized
imitation in all children in the mirror-trained group, while generalizedatiwih was not
demonstrated by their matched controls who received the same amount of instrubioon the
use of a mirror (Du, 2011).

Future Research

As mentioned in the aforementioned anecdotal observations, data were not collected on
isolated observing and duplicating behaviors prior to and after the induction of Gk Futu
research should investigate observing behaviors like sustained eye contactheward t
experimenter or duplicating behaviors like referencing the model and sedtitog. Measuring
these behaviors may further contribute to research that investigates-tteeczeslitioning
effects of the mirror intervention.

| propose that the induction of generalized imitation across bodily topographies may not
have had an effect on block structure duplication and transcription repertoiresebeacius
repertoire is a part of separate response classes that require thieogdof separate see-do
relations either incidentally or by intervention. Based on the present and prevearghes

generalized imitation develops within topographically determined boundaries agidtédt is
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not likely that the development or induction of a generalized imitation repertoire in one
topography (e.g., fine motor) would have an effect on another topography (e.g., hiotk st
duplication) (Baer & Deguchi, 1985; Baer, Peterson, & Sherman, 1967; Garcia&Baer,
Firestone, 1971; Poulson, Kyparissos, Andreatos, Kymissis, & Parnes, 2002; Shermkaig, Cla
Kelly, 1977; Young, Krantz, McClannahan, & Poulson, 1994). Future studies should investigate
the contingencies that develop as well as induce the duplicative repertoires of tloitkest
duplication and transcription.

In addition, future studies should address and improve upon the limitations of Experiment
Il. Future research designs that systematically vary the experimectess experimental
conditions and measure contrived skills involving how-to demonstrations (e.g., solving a novel
puzzle box) may better control for and investigate confounding variables.

The findings from the present study add to the previously existing reseamimnslimg
duplicative repertoires as well as warrant future research. Researdigeitves the effects of
the mirror intervention has only thus far included young participants diagnosed wit
developmental delays. Expanding the research to young neuro-typicalaatsanay lead to
further inquiry of generalized imitation mechanisms and development.

Conclusion

The findings from the two experiments reported in the present study have provided
empirical evidence of an effective intervention to induce generalizéatiom. These findings
have theoretical and educational implications. For each participant in the bidyiyitor
intervention was an effective tool to induce forms of generalized imitation. iExe@rl|
provided the essential empirical evidence to support the educational signifidayesesralized

imitation. It may be the first experiment to provide this empirical evidexxcan exhaustive
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literature review did not provide pre-existing empirical evidence that sugperesiucational
significance of generalized imitation. Thus, further research is wadrantkgreatly encouraged
to further advance the generalized imitation literature, theoretigatlyexperimentally, in hopes

of improving the educational opportunities of all children.
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