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Abstract
Individuals with autism spectrum disorder (ASD) may face challenges with report-
ing past behavior. Although some behavior-analytic studies have shown success with 
increasing these reports, the use of materials within activities that do not repeat has 
not been assessed (e.g., Shillingsburg et al., 2017). Thus, the purpose of the current 
study was to expand upon previous research (e.g., Shillingsburg et al. 2017; 2019) 
by utilizing novel materials within activities completed and examining the use of 
partial textual stimuli within an interactive task to increase reports of past behavior 
for one child with autism. The results showed an increase in reports of past behav-
ior following intervention across three activities as well as an increase in varied 
responses.

Keywords  Autism · Past event · Textual stimuli · Verbal behavior

Reporting past behavior will inevitably be required to maintain social interactions 
(e.g., “What did you do last weekend?”), when recounting safety information (e.g., 
“Where did you get this cut?”), or within academic environments (Keesey-Phelan 
et  al., 2022). Previous behavior-analytic research has examined various strate-
gies for improving reports of past behavior including teaching self-questioning and 
visual imagining (e.g., Keesey-Phelan et al., 2022), or increasing attending during 
the event, such as requiring tacting during the activity (e.g., Keesey-Phelan et al., 
2024), among others. Shillingsburg et al. (2017) examined the use of prompts, fad-
ing, and differential reinforcement to increase past behavior reports for two children 
with autism. The researchers conducted immediate and end-of-day probes after the 
participants engaged in activities within specific locations (e.g., “What did you do 
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in [location]?”). Following baseline, the researchers provided echoic or tact prompts 
for immediate probes. Additionally, the researchers implemented an error correc-
tion and fading procedure in which practice opportunities were provided in between 
immediate and end-of-the-day probes at 15 min intervals. The prompt and fading 
procedure, in combination with several other procedural modifications (e.g., end-
of-day practice trials, immediate probe fading), resulted in both participants dem-
onstrating correct responding for end-of-day probes after immediate probes were 
removed. Similarly, Shillingsburg et al. (2019) replicated these findings with three 
children with autism via gestural prompts (rather than echoic or tact prompts) who 
used speech generating devices.

Although these studies demonstrated promising results, the use of novel materi-
als within activities were not assessed. Thus, the purpose of the current study was to 
expand upon previous research (e.g., Shillingsburg et al., 2017, 2019) by utilizing 
novel materials within activities completed and examine the use of partial textual 
stimuli within an interactive task to increase reports of past behavior for one child 
with autism.

Method

Participant and Setting

A 4-year-old Caucasian, English-speaking, female (referred to as Ellie hereafter) 
diagnosed with autism participated. She attended a behavioral treatment center 
before the start of her school day and her skills were assessed prior to the current 
study with the Verbal Behavior Milestones Assessment and Placement Program 
(VB-MAPP; Sundberg, 2008) with skills demonstrated at Level 2 and emerging at 
Level 3. At the time of the study, Ellie could read short novel sentences without 
assistance. The experimenter assessed assent prior to each session based on Ellie’s 
willingness to engage with the primary investigator. The study was conducted in 
instructional rooms normally used for behavior intervention. The room measured 
approximately 4.57 m by 3.66 m and included a table and chairs as well as various 
play items.

Materials

The experimenter used three sets of textual and vocal stimuli, each specific to a dif-
ferent activity (i.e., book reading, craft, and gross motor room play). Each set con-
sisted of five lines, including statements and questions for the experimenter and Ellie 
(three lines for the experimenter and two lines for Ellie). The lines were designed to 
allow for items within each activity to change across days (e.g., a different book read 
each day; see Table 1). A portion of each line was written on large stacking blocks 
(see Fig. 1) as partial textual stimuli with every other block being a different color 
when stacked (e.g., green blocks for experimenter, blue for Ellie).
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Dependent Variables and Response Definitions

The primary dependent variable was the number of correct reports of past behav-
ior across conditions and activities. Correct reports were defined as vocal responses 
corresponding to the vocal stimulus presented (e.g., the question asked) and in 

Table 1   Textual and vocal stimuli used across activities

The bolded portions indicate the words that were written on the stacking blocks

Activities Textual/Visual Stimuli

Book Experimenter: What book did you read today?
Participant: I read _________________. (Insert book title)
Experimenter: Nice, who or what did you read about?
Participant: I liked _________________________. (Insert characters of book)
Experimenter: That’s awesome! Anything else you want to tell me about the book?

Craft Experimenter: What did you make during craft time today?
Participant: I made _________. (describe the craft item)
Experimenter: How cool! What did you use to make your craft?
Participant: I used ________ (describe the colors used in the craft)
Experimenter: Awesome! Anything else you want to share about your craft?

Gross Motor Room Experimenter: What did you play with in the playroom today?
Participant: I played with _______________. (describe activity or toys)
Experimenter: Awesome! Who did you play with, or did you play alone?
Participant: I played with ____________ (names or alone), and we _________ 

(mention interaction)
Experimenter: That sounds fun! Anything else that you want to tell me about what 

you did in the playroom?

Fig. 1   Stacking blocks example
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alignment with the activity that occurred (see Table 2 for examples of correct and 
incorrect responses per activity). Responses were measured 1  h after the activity 
occurred (hereafter referred to as Opportunity 1) and then again approximately 
20–40 min after the first opportunity (hereafter referred to Opportunity 2).

Incorrect responses were defined as vocal responses that did not correspond to 
the vocal stimulus presented or the activity (see Table 2 for examples), no response, 
and responses in which an echoic prompt was required. Additional data were taken 
on the number of correct varying reports across conditions and activities during 
Opportunity 2. Correct varying reports were defined as vocal responses correspond-
ing to the vocal stimulus presented and the activity but that were not identical to the 
report emitted during Opportunity 1 (e.g., if Ellie responded with, “I used pink and 
yellow paint to decorate the kite” a correct varying response during Opportunity 2 
may be, “I put bows on the tail of the kite”).

General Procedure

All activities were part of Ellie’s regular day, and she had no previous exposure to 
the specific materials used. The book activity occurred with one other child and 
the book was read to them by an adult (approximately 10 min). The craft was led 
by an adult (approximately 10 min), and the gross motor room activity occurred in 
the presence of four–seven other children (approximately 15 min). Activities were 
randomly rotated each day, and the same materials were never presented more than 
once. For each opportunity, all five lines for each set were presented with partial 
textual stimuli on stacking blocks and there were three possible correct responses for 
Ellie per set. Partial textual stimuli and a stacking block were not available to Ellie 
for the last possible correct response (e.g., after the experimenter stated, “Anything 
else you want to tell me about the book?”). Echoic prompts were implemented dur-
ing intervention as part of the error correction. Ellie engaged in regularly sched-
uled programming in between activity completion and experimental sessions. A free 
operant preference assessment was conducted at the beginning of each day during 
intervention to identify highly preferred items.

Block Stacking Pretraining

During block stacking pretraining, the experimenter presented Ellie with stacking 
blocks unstacked in the middle of the table between the experimenter and Ellie. The 
blocks included partial textual stimuli for three general conversations unrelated to 
past behavior in which Ellie had previously demonstrated mastery. This condition 
was included to ensure that any incorrect responses observed during the intervention 
phase were not due to difficulty with block stacking. If Ellie did not read or read a 
particular line incorrectly, the experimenter provided an echoic prompt to evoke the 
textual prompt printed on the block. If Ellie attempted to stack a block before the 
experimenter had finished their turn, a vocal prompt was provided (e.g., “Remem-
ber, you need to wait until I’m finished”). Ellie was required to engage in 100% cor-
rect and independent responding across all three conversations to move on.
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Baseline

During baseline, the experimenter called Ellie over to the table after a determined 
length of time past the completion of an activity. The book and craft activity were 
completed within the same room, whereas the gross motor activity was com-
pleted in a neighboring room. At the beginning of each trial, the experimenter 
presented the first line from one of the three sets. Regardless of correct or incor-
rect responding, the experimenter moved on to the next lines in the set until the 
last line was presented. Ellie was given 5 s to respond, and general acknowledge-
ment was provided after each response (e.g., “Okay thanks”). No textual stimuli 
or stacking blocks were presented during baseline, and there were no additional 
prompts.

Intervention

Intervention was conducted similar to baseline, however, after Ellie was called 
to the table, the experimenter placed the blocks unstacked on the table in front 
of Ellie. The experimenter then placed the block with the first line on the table 
and presented the scripted question. Ellie was required to stack the block con-
taining the partial textual stimuli related to the question and respond to the ques-
tion. If Ellie responded incorrectly or did not respond within 5  s of the experi-
menter’s question, a vocal prompt (e.g., “It’s your turn”) to stack the block or an 
echoic prompt was delivered (to either read the textual stimuli for no responses 
or to prompt a correct response for incorrect responses). Descriptive praise was 
delivered for each correct response and 5-min access to highly preferred items 
was provided for correct responses to all questions in a set. Ellie was required to 
respond correctly for at least two of the three responses for Opportunity 1 across 
three consecutive days before being introduced to the next activity (i.e., craft, 
gross motor room).

Experimental Design and Interobserver Agreement and Procedural Fidelity

A concurrent multiple baseline design across activities was implemented 
(Kazdin, 2021). Interobserver agreement (IOA) data were collected by a second-
ary observer for 50% of trials. IOA was calculated by dividing the number of 
agreements by the number of agreements and disagreements and multiplying by 
100. IOA averaged 94.2% (range, 67–100%). Procedural fidelity (PF) data were 
collected by a secondary observer across conditions for 35% of trials. PF was cal-
culated by dividing the number of correctly performed steps by the total steps and 
multiplying by 100. PF averaged 96.8% (range, 87.5–100%).
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Social Validity

To assess social validity of the intervention, a five-question survey was adminis-
tered to the parents of Ellie within the same week that intervention concluded in 
which a rating scale was used ranging from 1 – strongly disagree to 5 – strongly 
agree.

Results

Figure 2 shows the number of correct reports and number of correct varying reports 
across conditions and activities. During baseline for the book, Ellie emitted zero 
correct reports during Opportunity 1 and one correct report in total during Oppor-
tunity 2, with no correct varying reports. Ellie frequently responded with “I don’t 
know” during baseline or with a statement that did not align with the activity. Fol-
lowing intervention, Ellie emitted an average of 2.78 (range, 2–3) correct reports for 
both opportunities and an average of 1.56 (range, 0–2) correct varying reports. Dur-
ing baseline for the craft activity, Ellie averaged 1.16 (range, 1–2) correct reports 
for Opportunity 1, averaged 1.16 (range, 0–2) correct reports for Opportunity 2, 
and emitted zero correct varying reports. Following intervention, Ellie averaged 2.6 
(range, 2–3) correct reports for Opportunity 1, averaged 3 (no range) correct reports 
for Opportunity 2, and averaged 1 (range, 0–2) correct varying report. It should be 
noted that data collected during Day 9 for the craft activity were not included in cal-
culations as Ellie requested to end the activity after the first response. During base-
line for the gross motor room, Ellie averaged 1.1 (range 0–2) correct reports during 
both opportunities and averaged 0.2 (range, 0–1) correct varying reports. During 
intervention, Ellie averaged 2.5 (range, 2–3) correct reports for both opportunities 
and averaged one correct varying report (no range).

The social validity assessment showed the parents strongly agreed that the target 
behaviors selected for the intervention were relevant, that they observed their child 
accurately report past behavior outside of those in the study, and that the overall 
experiment was a positive experience and that they felt well informed during the 
study. Additionally, they agreed that the intervention was effective in increasing both 
their child’s reciprocal conversation skills and reports of past behavior.

Discussion

The purpose of the current study was to expand upon previous research (e.g., Shil-
lingsburg et al., 2017, 2019) by utilizing novel materials within activities and exam-
ining the use of partial textual stimuli within an interactive task to increase reports 
of past behavior for one child with autism. The results showed that correct reports 
increased following intervention across both opportunities, as well as the number 
of correct varying reports across activities. Additionally, because the materials 
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Fig. 2   Correct responses across conditions and activities. Note. * participant requested to end the session 
after the first response; GMR gross motor room
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used during each activity never repeated and the same question–answer combina-
tions were never taught and reinforced, responding was most likely under multiple 
sources of control (i.e., the question and additional stimuli generated by Ellie’s prob-
lem solving behaviors). These results are promising in that it demonstrated a poten-
tial procedure to evoke answers about past activities.

Although children with autism may display difficulties with reports of past behav-
ior for which there is only one correct answer (e.g., personal information, prefer-
ences of peers; e.g., Fienup et al., 2013) and reports in which the answer changes 
contingent upon many variables (e.g., “What did you do last weekend?”), the sources 
of control differ. In the first circumstance in which there is only one correct answer, 
eventually the verbal discriminative stimulus will evoke the answer. However, in the 
second circumstance, problem solving is required as an ongoing skill and recall can 
be conceptualized, at least from a behavior-analytic perspective, as a problem to be 
solved (Miguel, 2018; Palmer, 1991; Skinner, 1957, 1984). Granted, although the 
question will typically exert some discriminative control over the answer, it is often 
the case that the question alone is insufficient to evoke the response and a sequence 
of precurrent behaviors must be emitted at either the overt or covert level (Palmer, 
1991; Skinner, 1957). Further, when verbal discriminative stimuli fail to evoke prob-
lem solving behavior, supplemental stimuli (prompts, etc.) may be required (Palmer, 
1991; Skinner, 1957). Thus, rather than teaching problem solving, the experimenters 
expanded upon previous research to explore the use of partial textual stimuli within 
an interactive activity as potential supplemental stimuli to evoke it. We chose to use 
textual stimuli as opposed to an echoic prompt as the former allows increased expo-
sure to the stimulus. That is, the textual stimulus is not removed from the environ-
ment after presentation, whereas the echoic prompt, requiring an echoic response is 
removed after initial presentation (Farber & Dickson, 2023).

Although the current results are encouraging, several limitations should be noted. 
First, there appeared to be a potential carryover effect for the second activity after 
the intervention was introduced for the first activity. However, mastery criteria were 
not reached until the intervention was introduced for subsequent activities. Although 
increases in responding for other activities after the onset of intervention for only 
one may be advantageous in a clinical setting, it may pose threats to the internal 
validity of the study. Future research should consider replicating our procedures 
with other designs such as a multiple baseline across participants. Additionally, 
future research should examine expanding the number of possible responses across 
activities and the number of activities to prevent a possible ceiling effect.

Second, it remains unclear what combination of components (e.g., textual stim-
uli, interactive activity, reinforcement) during the intervention were responsible for 
behavior change. Future studies should attempt to isolate these variables. Third, it is 
unclear which behavioral mechanisms were responsible for the increase in respond-
ing during intervention. It is possible that when verbal discriminative stimuli were 
not sufficient to evoke reports of past behavior, the addition of supplemental stimuli 
served to evoke covert behavior in the form of an intraverbal chain or covert seeing, 
or some combination of the two. It is also possible that partial textual stimuli evoked 
the emission of an autoclitic frame which may have led to covert imagining and 
covert tacting. In other words, after stating, “I made…” Ellie covertly imagined the 



	 The Analysis of Verbal Behavior

craft activity, the product of which served to evoke a tact (e.g., “kite with bows”) or 
a covert intraverbal chain to allow correct responding (degli Espinosa et al., 2021; 
Miguel, 2018). Future research should attempt to isolate the behavioral mechanisms 
during this type of intervention.

Next, only one participant was included in the current study. Therefore, it is 
unclear if similar results would be obtained with participants with similar or dif-
ferent characteristics, for reports of past behavior involving longer delays, and for 
different types of activities. Further, the stacking blocks and partial textual stimuli 
were never removed. Therefore, the extent to which the response would maintain 
in the absence of the blocks is unknown. This limitation speaks to the practical-
ity of this intervention. However, the fact that textual stimuli were not provided 
for the last response in the conversation sequence, suggests that the intervention 
might be effective in evoking reports of past behavior. Future research should 
examine the complete removal of textual stimuli and the feasibility of implement-
ing the intervention in other educational settings. Additionally, formalized pre-
testing for tacts of the materials and activities used was not completed and may 
have presented a limitation to the current study. However, this may be unlikely 
given the participant’s scores on the VB-MAPP.

Finally, the current study did not teach a problem-solving strategy but rather 
explored the use of supplemental stimuli to possibly evoke problem solving. 
Thus, future research should examine potential assessment measures to determine 
whether difficulties with reports of past behavior are (a) a function of deficits in 
attending; (b) influenced by the prompts or stimuli utilized; or (c) related to lack 
of problem solving skills. Despite these limitations, the results provide prelimi-
nary evidence for the use of partial textual stimuli within an interactive task to 
increase reports of past behavior for a child diagnosed with autism, and it is our 
hope that these results will encourage future research in this area.
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