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Abstract
Teaching an infant manual signs is beneficial as it promotes early communication, 
improves socialization, and can functionally replace behaviors such as crying and 
whining. Improving early communication also may reduce the probability of an 
infant engaging in dangerous behavior, like unsafe climbing. The purpose of this 
study was to extend Thompson et al. (Journal of Applied Behavior Analysis 40:15–
23, 2007) by teaching an 8-month-old infant, who was noted to display develop-
mental delays, to sign for “help” when preferred items were inaccessible. Similar to 
Thompson et al., delayed prompting and differential reinforcement was efficacious 
in teaching the infant to sign for “help,” and the skill generalized to situations that 
were previously associated with unsafe climbing. However, undesirable generaliza-
tion of signs for “help” when the infant could independently access the items was 
observed. Additional teaching was necessary to ensure signing for “help” occurred 
under appropriate antecedent control.
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Unlike traditional developmental research that focuses on age as a dependent vari-
able, behavior analysts focus on behavior change given the necessary environmental 
supports, particularly when the behavior change is socially valid. One impactful area 
of early behavior-analytic intervention is infant sign training. Using delayed prompt-
ing and differential reinforcement (DR), infants have learned signs to access preferred 
items or interactions (Thompson et  al., 2004; 2007). Thompson et  al. (2007) also 
demonstrated reductions in crying when sign training was implemented. Teaching 
early communication skills that reduce infant crying may serve as a protective factor 
against abuse and neglect (Thompson et al., 2011). Normand et al. (2011) extended 
Thompson et al. (2004; 2007) by confirming via a functional analysis that the sign 
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was under control of the establishing operation (EO; i.e., it was a mand) rather than 
the item (i.e., a tact) or the model (i.e., an echoic/mimetic). This analysis further con-
firmed that early sign training serves as effective functional communication training 
(FCT), and infants as young as 6 months old can develop a mand repertoire1.

According to the Centers for Disease Control and Prevention (CDC, 2012), falls 
are the leading cause of nonfatal injury for young children, accounting for about 
8000 emergency room visits daily. Infant safety training has been exclusively con-
sidered under a parent training paradigm (e.g.., teaching caregivers environmental 
arrangements to promote safety; Mathews et al., 1987). It may be advantageous to 
teach infants to request “help” as a mand if it reduces or eliminates unsafe climbing 
and prevents injury. However, when teaching mands for “help,” it is important to be 
sure the mand is under appropriate stimulus control. Yet, asking for “help” when the 
individual can complete the task independently is commonly observed when teach-
ing children to request “help” (Rodriguez et al., 2017). This typically occurs when 
behavior is under the control of the presence of the difficult task (i.e., the discrimi-
native stimulus) rather than the difficult task itself (i.e., the EO). Therefore, the pur-
pose of this study was two-fold: (a) to extend Thompson et al. (2007) by teaching an 
infant, who displayed developmental delays, to request “help” when preferred items 
were inaccessible, and (b) to extend procedures used by Rodriguez et al. (2017) to 
ensure that signs for “help” were under appropriate antecedent control.

Method

Participant, Setting, and Materials

Zain, an 8-month-old (at the outset of the study) Asian male, participated. Pre-
senting concerns at intake included delays in babbling, minimal eye contact, and 
disinterest in social interaction. In addition, the caregiver reported Zain displayed 
rigidity surrounding feeding after he was hospitalized due to a milk allergy. At the 
time of the study, Zain was enrolled in occupational and physical therapy due to 
motor delays. A brief assessment of the CDC Developmental Milestones (CDC n.d.) 
conducted at the beginning of the study suggested Zain would reliably engage in a 
social smile, follow moving items with his eyes, and reach for preferred items with 
one hand. He did not engage in any vocal or motor imitation and rarely babbled (no 
more than one sound per min). At the beginning of the study, he crawled. He learned 
to walk across his 4-month participation.

The evaluation took place in a university research room on a large mat (1.6m x 
3.1m) that could fit Zain, his mother, and six clear, plastic bins (34.3 cm x 20.6 cm x 
11.7 cm). See Supplemental Information 1 for more information.

1  Considering developmental milestones suggest infants attempt to say three or more words by 
15-months-old (CDC, n.d.), developing a mand repertoire this young is the epitome of Baer’s philosophy 
of “Why wait?” (Baer, 1973).
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Pre‑assessments

Fine Motor Evaluation

The purpose of this assessment was to confirm Zain had the fine motor skills to 
lift a lid to open a bin. A single five-trial session was conducted wherein every 
2 min a bin with a toy was placed in front of Zain, the adult opened the bin to 
reveal the toy, and then reset the opportunity for Zain. He independently opened 
the bin on 100% of opportunities.

Motor Imitation Scale

The purpose of this assessment was to evaluate Zain’s motor imitation skills before 
and after he learned to sign “help.” Sixteen imitation skills were assessed using the 
Motor Imitation Scale (Stone et al., 1997). Scores of 0 (Fail), 1 (Emerge), or 2 (Pass) 
describe no imitation, partial imitation, or complete imitation, respectively. Each 
action was assessed up to three times if Zain did not engage in complete imitation.

Dependent Measures, Interobserver Agreement, and Procedural Fidelity

Table 1 depicts the definitions of dependent variables. Observers recorded the fre-
quency of climbing, indicating responses,  signs for “more,” and independent and 
prompted signs for “help.” The frequency was divided by total number of opportu-
nities and converted to a percentage. Observers also recorded the duration of cry-
ing. Interobserver agreement (IOA) and procedural fidelity were calculated for at 
least 33% of sessions in all phases. Observer records were compared using a time-
window analysis (Mudford et al., 2009). An agreement was scored if both observ-
ers recorded the same response within 5 s of each other’s timestamp. IOA was cal-
culated by dividing the number of agreements by the number of agreements plus 
disagreements and converting the quotient to a percentage. Mean agreement across 
phases was 99% (range, 83-100%). Procedural fidelity measures were collected on 
caregiver and the experimenter (see Supplemental Information 2 for more detail). 
Fidelity measures for all components were 100%.

Table 1   Definitions for infant behaviors

Infant’s response Operational definition

Indicating response The infant reaching for or touching a bins of toys
Sign for help One of the infant’s palms positioned upright while stabilizing the pinky-side of 

their other hand (without repetition)
Sign for more The infant’s palms touching with repetition
Climbing The infant pulling himself up using an object while reaching for a preferred 

toy placed out of reach
Crying Seemingly distressed vocalizations above conversation level with or without tears
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Design

A reversal design was used to evaluate the effects of the teaching procedures on the 
development of the sign for “help” and to ensure that requesting “help” was under 
the appropriate antecedent control.

Generalization Pre‑teaching

Pre-teaching was conducted to determine the differential use of climbing compared 
to signing “help” to access preferred items out of reach. The highest-preferred toy, 
as determined by a free-operant preference assessment (Roane et  al., 1998), was 
placed out of reach on top of a child-sized table (see Supporting Information 3). 
Contingent on climbing or signing for “help,” the toy was delivered. The session 
comprised three trials.

Baseline

To simulate a difficult but safe task for Zain to request “help,” six preferred toys 
were locked into six clear, plastic bins with lids, and the bins were spread out across 
a large mat. Each session comprised six opportunities for Zain to mand for “help.” 
During baseline sessions, independent of infant behavior, the experimenter opened 
one of the bins every 45 s until all bins were open. There were no programmed con-
sequences for signs or crying.

Teaching

Session set up was identical to baseline. Except, a trial began when Zain engaged in 
an indicating response (i.e., reaching for a bin). Sessions were approximately 5 min, 
and one to two sessions were conducted per day, two to three times per week. Zain’s 
caregiver was an active participant in each session and assisted with sign training.

Signs for “help” were taught using a prompt delay (PD; Walker, 2008). Contin-
gent on an indicating response, the caregiver immediately delivered a model prompt. 
Then, dependent on the specified PD, a physical prompt was delivered by the experi-
menter (Deshais et  al., 2020). Teaching began with a 0 s PD and, like Thompson 
et  al. (2007), the PD increased every five sessions until  the mastery criterion was 
met. One exception to this rule was the increase from a 0 s PD to a 2 s PD, which 
occurred after two sessions. Contingent on an independent sign for “help,” an adult 
opened the bin. Contingent on an incorrect or no response, an adult physically 
prompted Zain to sign “help” at the specified PD before opening the bin. 

Generalization Post‑teaching

To evaluate the generalization of our teaching, a post-teaching probe was conducted 
using the same procedures as described in the generalization pre-teaching.
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Discrimination Test

The next phase evaluated if signs for “help” were under  appropriate antecedent 
control. To evaluate discrimination between when to request “help” versus indepen-
dently complete the task, half of the bins were open but closed-over such that they 
appeared locked (see Supplemental Information 4).

During the discrimination test, signs for “help” were never prompted. DR in the 
form of providing “help” was delivered when Zain signed for “help” in contexts 
wherein the EO was in place (i.e., EO-present trials). Extinction was implemented 
during trials wherein the bins were unlocked but closed over (i.e., EO-absent trials). 
If Zain requested “help” at any point when interacting with an EO-absent bin, the 
adult did not provide “help” and the response was scored as incorrect.

EO‑Absent Intervention

Given the high rates of requesting “help” when Zain could open the bin, direct 
teaching of opening the lid under the EO-absent context was initiated. Teaching 
began with a 0-s PD to the physical prompt to attempt to open the bin. After two 
sessions, the PD to the attempt was increased to 2 s. Opportunities to sign for “help” 
under the EO-present context were still available during the EO-absent intervention.

After, Zain demonstrated mastery-level performance (i.e., 100% requests for 
“help” under EO-present conditions; 0% requests for “help” under EO-absent condi-
tions), we assessed for appropriate antecedent control in the absence of prompting. 
The consequences were the same as the initial discrimination test except sessions 
alternated between providing only EO-present or EO-absent trials.

Results

Figure 1 depicts acquisition of the sign for “help” compared to crying and signs 
for “more.” Prior to teaching, Zain climbed to access the toy for 100% (3 of 
3) opportunities. Signs for “help” were not emitted. Similar levels of signing 
“help” were observed during baseline of the simulated, difficult task. Instead, 
Zain allocated responding to the only other previously learned sign: “more.” 
During sign training, independent signing for “help” emerged at the 10-s PD. 
Within five sessions of emergence, Zain signed for “help” for nearly 100% of 
opportunities, and signs for “more” and crying decreased to zero. Experimen-
tal control was established during the reversal to baseline, as signs for “help” 
decreased when access was delivered noncontingently. Generalization of sign-
ing “help” was observed when toys were out of reach. During the initial dis-
crimination test, Zain correctly responded to nearly 100% of the EO-present tri-
als. Performance during the EO-absent trials was variable. Quick differentiation 
between EO-present and -absent trials were obtained after the inclusion of a 2-s 
PD to the physical prompt was implemented during the EO-absent intervention. 
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Discrimination of the contingencies was verified when physical prompting was 
removed during the second discrimination test.

Figure  2 depicts performance with the Motor Imitation Scale (Stone et  al., 
1997) pre- and post-teaching. Partial or complete imitation was never observed 
prior to sign language teaching. After teaching, complete and partial imitation 
was observed across eight targets.
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Discussion

Prompt delays and DR were efficacious in teaching an infant to sign “help” 
to request inaccessible items, including in  situations that previously evoked 
unsafe climbing. This is impactful as the efficacy of these procedures has only 
been demonstrated with neurotypical infants or infants already diagnosed (i.e., 
Heather diagnosed with Down Syndrome in Thompson et al., 2007). Surprisingly, 
this infant achieved mastery levels of responding with a 10-s PD compared to 
longer delays (e.g., 35 s, 120 s) previously necessary to establish independent 
responding. This difference in time to acquisition is likely attributable to wait-
ing for an indicating response (Shillingsburg et  al., 2014) before beginning the 
prompt delay. That is, instead of waiting upward of 120 s for an EO to develop 
like Thompson et al., we waited for a response suggesting the presence of an EO 
before prompting the sign. For some children, waiting for an indicating response 
is essential for mand development (e.g., Doug in Shillingsburg et  al., 2014), 
and this modification likely improved the efficiency of sign language training. 
Research comparing these two approaches is encouraged.

Another important outcome was the immediate generalization of signs for 
“help” in the context that previously evoked unsafe climbing. The caregiver also 
anecdotally reported multiple instances of signs for “help” at home when pre-
ferred toys were inaccessible in his toy bin and when toys were not functioning 
correctly (e.g., no longer made sounds). These results confirm the efficacy of FCT 
in teaching children as young as 8-months-old to allocate responding to a commu-
nicative response rather than unsafe behavior (e.g., climbing). Similar to Thomp-
son et al. (2007), we observed crying reduce to zero (during sessions) after Zain 
learned to sign for “help.” This is particularly impactful as infant crying functions 
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as an aversive stimulus in which caregivers may go to significant means to ter-
minate (Thompson et al., 2011). Our results strengthen the utility of infant sign 
training as a prevention model.

Carr (1979) suggested that teaching sign language to neurodiverse  children 
may have collateral effects and improve general adaptive functioning. Given the 
similarity in teaching strategies for each skill (i.e., a model proceeded by a phys-
ical prompt), motor imitation may conceivably develop as a byproduct of sign 
training. As suspected by Thompson et al. (2007), we observed increases in motor 
imitation following acquisition of the sign for “help.” Although we observed a 
clear difference in responding before and after sign training, it is important to 
exercise caution in emphasizing the effect of sign training on motor imitation 
development as there were approximately 6 weeks between the measures. Of 
course, other developmental and learning factors could have contributed to this 
change. Nonetheless, the difference in motor imitation over such a short time-
frame is noteworthy and could be of general interest to behavior analysts. Future 
studies may consider embedding additional probes throughout teaching to better 
control for external variables that may affect motor imitation acquisition.

Additional teaching strategies were necessary to ensure that discriminated 
mands for “help” were developed. During the last discrimination test, perfect 
allocation to signs for “help” was observed in the EO-present versus EO-absent 
trials, which suggested that the signs were under the control of the EO rather than 
the presence of the difficult task. Perhaps this test was akin to Normand et  al. 
(2011)’s functional analysis of infant sign training; we, too, determined that the 
stimulus context occasioned neither a tact nor an echoic (mimetic), as responding 
during the EO-present context remained high even though model prompts were 
no longer programmed. Nonetheless, undesirable generalization of requests for 
“help” may occur (Rodriguez et al., 2017) and manipulation of EOs is necessary 
to develop and confirm discriminated mands (Gutierrez et al., 2007).

Language delays are considered a risk factor for the development of problem 
behavior (Luczynski & Fahmie, 2017) and a diagnosis of a neurodevelopmental 
disorder (Veness et  al., 2014). Our results are consistent with previous reports 
(Thompson et al., 2004; Thompson et al., 2007; Normand et al., 2011) that infants 
and toddlers can acquire manual  signs  that generalizes across people and set-
tings. Infant sign training not only provides an opportunity to prevent the devel-
opment of problem behavior (Thompson et  al., 2007) but perhaps can optimize 
outcomes for individuals who are neurodiverse (Fein et al., 2013). For example, 
current CDC milestones suggest that a child should be able to point at objects to 
request “help” by the time they are 15 months old. In the spirit of “why wait?” 
(Baer, 1973), the current study established a discriminated mand for “help” in an 
infant half the age of the suggested milestone age further confirming the efficacy 
of a behavior-analytic and verbal-behavior approach.

Supplementary Information  The online version contains supplementary material available at https://​doi.​
org/​10.​1007/​s40616-​023-​00198-9.

Funding  No funding was received for conducting this study.

https://doi.org/10.1007/s40616-023-00198-9
https://doi.org/10.1007/s40616-023-00198-9


61

1 3

The Analysis of Verbal Behavior (2024) 40:53–62	

Data availability  All data generated or analyzed during this study are included in this published article.

Declarations 

Conflicts of interest  The authors have no potential conflicts of interests to disclose.

Informed consent  Informed consent was obtained from legal guardians, and participant assent was 
obtained before and throughout each session. Participant assent was measured through an approach 
response, willingness to stay on the mat, and consistent engagement with the toys. If 1 min of crying 
occurred consecutively, sessions were terminated for the day.

References

Baer, D. M. (1973). The control of developmental process: Why wait? In J. R. Nesselroade & H. W. 
Reese (Eds.), Lifespan developmental psychology: Methodological issues (pp. 187–193). Academic 
Press. https://​doi.​org/​10.​1016/​b978-0-​12-​515650-​9.​50015-0

Carr, E. G. (1979). Teaching autistic children to use sign language: Some research issues. Journal of 
Autism and Developmental Disorders, 9(4), 345–359. https://​doi.​org/​10.​1007/​bf015​31444

Centers for Disease Control and Prevention (n.d.). CDC’s developmental milestones. Available at: https://​
www.​cdc.​gov/​ncbddd/​actea​rly/​miles​tones/​index.​html. Accessed 6 Sept 2022.

Centers for Disease Control and Prevention (2012). Childhood Injury. Available at: https://​www.​cdc.​gov/​
vital​signs/​child​injury/​index.​html. Accessed 6 Sept 2022.

Deshais, M. A., Phillips, C. L., Wiskow, K. M., Vollmer, T. R., & Donaldson, J. M. (2020). A comparison 
of imitation training using concurrent versus delayed prompting. Behavior Analysis: Research and 
Practice, 20(3), 132–147. https://​doi.​org/​10.​1037/​bar00​00174

Fein, D., Barton, M., Eigsti, I. M., Kelley, E., Naigles, L., Schultz, R. T., & Tyson, K. (2013). Optimal 
outcome in individuals with a history of autism. Journal of Child Psychology and Psychiatry, 54(2), 
195–205. https://​doi.​org/​10.​1111/​jcpp.​12037

Gutierrez, A., Jr., Vollmer, T. R., Dozier, C. L., Borrero, J. C., Rapp, J. T., Bourret, J. C., & Gadaire, D. (2007). 
Manipulating establishing operations to verify and establish stimulus control during mand training. Jour-
nal of Applied Behavior Analysis, 40(4), 645–658. https://​doi.​org/​10.​1901/​jaba.​2007.​645-​658

Luczynski, K. C., & Fahmie, T. A. (2017). Preschool life skills: Toward teaching prosocial skills and pre-
venting aggression in young children. The Wiley Handbook of Violence and Aggression (pp. 1–12). 
Hoboken, NJ: Wiley. https://​doi.​org/​10.​1002/​97811​19057​574.​whbva​059

Mathews, J. R., Friman, P. C., Barone, V. J., Ross, L. V., & Christophersen, E. R. (1987). Decreasing 
dangerous infant behaviors through parent instruction. Journal of Applied Behavior Analysis, 20(2), 
165–169. https://​doi.​org/​10.​1901/​jaba.​1987.​20-​165

Mudford, O. C., Martin, N. T., Hui, J. K., & Taylor, S. A. (2009). Assessing observer accuracy in con-
tinuous recording of rate and duration: Three algorithms compared. Journal of Applied Behavior 
Analysis, 42(3), 527–539. https://​doi.​org/​10.​1901/​jaba.​2009.​42-​527

Normand, M. P., Machado, M. A., Hustyi, K. M., & Morley, A. J. (2011). Infant sign training and functional 
analysis. Journal of Applied Behavior Analysis, 44(2), 305–314. https://​doi.​org/​10.​1901/​jaba.​2011.​44-​305

Roane, H. S., Vollmer, T. R., Ringdahl, J. E., & Marcus, B. A. (1998). Evaluation of a brief stimulus pref-
erence assessment. Journal of Applied Behavior Analysis, 31(4), 605–620. https://​doi.​org/​10.​1901/​
jaba.​2011.​44-​305

Rodriguez, N. M., Levesque, M. A., Cohrs, V. L., & Niemeier, J. J. (2017). Teaching children with autism 
to request help with difficult tasks. Journal of Applied Behavior Analysis, 50(4), 717–732. https://​
doi.​org/​10.​1002/​jaba.​420

Shillingsburg, M. A., Bowen, C. N., & Valentino, A. L. (2014). Mands for information using “how” 
under EO-absent and EO-present conditions. The Analysis of Verbal Behavior, 30, 54–61. https://​
doi.​org/​10.​1007/​s40616-​013-​0002-7

Stone, W. L., Ousley, O. Y., & Littleford, C. L. (1997). Motor imitation in young children with autism: 
What’s the object? Journal of Abnormal Child Psychology, 25(6), 475–485. https://​doi.​org/​10.​
1023/a:​10226​85731​726

https://doi.org/10.1016/b978-0-12-515650-9.50015-0
https://doi.org/10.1007/bf01531444
https://www.cdc.gov/ncbddd/actearly/milestones/index.html
https://www.cdc.gov/ncbddd/actearly/milestones/index.html
https://www.cdc.gov/vitalsigns/childinjury/index.html
https://www.cdc.gov/vitalsigns/childinjury/index.html
https://doi.org/10.1037/bar0000174
https://doi.org/10.1111/jcpp.12037
https://doi.org/10.1901/jaba.2007.645-658
https://doi.org/10.1002/9781119057574.whbva059
https://doi.org/10.1901/jaba.1987.20-165
https://doi.org/10.1901/jaba.2009.42-527
https://doi.org/10.1901/jaba.2011.44-305
https://doi.org/10.1901/jaba.2011.44-305
https://doi.org/10.1901/jaba.2011.44-305
https://doi.org/10.1002/jaba.420
https://doi.org/10.1002/jaba.420
https://doi.org/10.1007/s40616-013-0002-7
https://doi.org/10.1007/s40616-013-0002-7
https://doi.org/10.1023/a:1022685731726
https://doi.org/10.1023/a:1022685731726


62	 The Analysis of Verbal Behavior (2024) 40:53–62

1 3

Thompson, R. H., McKerchar, P. M., & Dancho, K. A. (2004). The effects of delayed physical prompts 
and reinforcement on infant sign language acquisition. Journal of Applied Behavior Analysis, 37(3), 
379–383. https://​doi.​org/​10.​1901/​jaba.​2004.​37-​379

Thompson, R. H., Cotnoir-Bichelman, N. M., McKerchar, P. M., Tate, T. L., & Dancho, K. A. (2007). 
Enhancing early communication through infant sign training. Journal of Applied Behavior Analysis, 
40(1), 15–23. https://​doi.​org/​10.​1901/​jaba.​2007.​23-​06

Thompson, R. H., Bruzek, J. L., & Cotnoir-Bichelman, N. M. (2011). The role of negative reinforcement 
in infant caregiving: An experimental simulation. Journal of Applied Behavior Analysis, 44(2), 
295–304. https://​doi.​org/​10.​1901/​jaba.​2011.​44-​295

Veness, C., Prior, M., Eadie, P., Bavin, E., & Reilly, S. (2014). Predicting autism diagnosis by 7 years 
of age using parent report of infant social communication skills. Journal of Paediatrics and Child 
Health, 50(9), 693–700. https://​doi.​org/​10.​1111/​jpc.​12614

Walker, G. (2008). Constant and progressive time delay procedures for teaching children with autism: A 
literature review. Journal of Autism and Developmental Disorders, 38(2), 261–275. https://​doi.​org/​
10.​1007/​s10803-​007-​0390-4

 We thank Domenic Inskip and Alexandra Lewis for their assistance with data collection. Ciobha McKeown 
is now at California State University, Sacramento.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under 
a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of such publishing agreement and 
applicable law.

https://doi.org/10.1901/jaba.2004.37-379
https://doi.org/10.1901/jaba.2007.23-06
https://doi.org/10.1901/jaba.2011.44-295
https://doi.org/10.1111/jpc.12614
https://doi.org/10.1007/s10803-007-0390-4
https://doi.org/10.1007/s10803-007-0390-4

	Teaching an Infant to Request Help
	Abstract
	Method
	Participant, Setting, and Materials
	Pre-assessments
	Fine Motor Evaluation
	Motor Imitation Scale

	Dependent Measures, Interobserver Agreement, and Procedural Fidelity
	Design
	Generalization Pre-teaching
	Baseline
	Teaching
	Generalization Post-teaching
	Discrimination Test
	EO-Absent Intervention

	Results
	Discussion
	References


