








Figure 9. The figures in the left column display the AED of drawings for the final two sessions
of each condition and the average of number of tokens delivered within each condition for each
participant. For Reggie, only one session of DD 25 was conducted. The figures in the right
column display the AED of drawings for fifth and sixth session and the average number of
tokens (from sessions 1-6) within each condition. For figures in the right column, RR .5
conditions were omitted for all participants. For Paul, the first DL 90 condition consisted of four
sessions and was omitted. For Reggie the DD25 session was omitted. Numbers within
parentheses represent first or second implementation of the condition (for reversal).
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Figure 10. Results of the pre-intervention and post-intervention Repetitive Behavior and Rigid
Routine Questionnaire for each factor and participant.
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CHAPTER FOUR:

DISCUSSION

The present study examined effects of two modified percentile schedules of
reinforcement on the variability of drawing topography. The largest increases in variability
occurred when contingencies favored novel drawings, rather than the components of drawings.
Surprisingly, reinforcing variability in lines resulted in decreases in variability for both lines and
drawings. Similar to previous literature (Goetz, & Baer, 1977; Pryor, Haag, & O’Reilly, 1969;
Ross & Neuringer, 2002) the results of this study support that variability of the topography of
responses can be reinforced. Previous studies using automated assessments to measure variability
(e.g., Ross & Neuringer, 2002) have determined if a response drawn on a computer was different
to previous responses or not previously exhibited, but did not measure by how much the
responses were different (topographically). By measuring the ED of lines and drawing, it was
possible to deliver tokens contingent on how different a response looked in comparison to the
history of responses as opposed to how long it had been since that response was last emitted.
Thus, this study extends the use of percentile schedules in a novel way to reinforce response
variability to drawings.

Across all of the participants, Diff-Line conditions resulted in higher AEDs of drawings
in comparison to RR conditions for the participants; however, it seems that Diff-Draw was more

effective in increasing the AED of both drawings and lines than Diff-Line. We hypothesized that
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during the Diff-Line condition; there would be an increase in AED of line. However, for each
participant, the AED of lines was typically higher during Diff-Draw in comparison to Diff-Line.
One possibility for this effect might be that token delivery contingent on varied lines increased
the number of lines produced by the participant. In our study, the number of lines was free to
vary for each drawing. Thus, participants might have been able to increase the number of tokens
they received in each session simply by creating drawings with more lines. Figure 11 (See page
35) displays the average number of lines per drawing in the Diff-Draw and Diff-Line for each
participant. These data show that in fact each participant drew more lines per drawing on
average in Diff-Line than in Diff-Draw. The increase in number of lines might have been related
to a decrease in the average of the ED for lines — one easy way to draw lots of lines would be to
make a few quick and similar strokes on the drawing area. Future researchers might investigate
whether similar effects are obtained when limits are placed on the number of lines per drawing.
A characteristic of the ED measurement used in this study is that the number assigned to
each drawing is not just a function of that drawing, but of the relationship between that drawing
and the previous 20. Said another way, each image’s value changes based on the relationship to
those occurring before it. Some might view this as problematic because the same drawing could
appear in two separate conditions but have very different EDs because of the comparison
drawings differ. One possible way to address this would be to use a standardized pool of
comparison drawings (e.g., those drawn during baseline). However, participants might simply
learn to draw one thing over and over that just happened to differ from those drawings in the
reference set under such circumstances. As the comparison is always changing with the
measurement used in this study, the participants learned to vary from previous responses that

were always changing based on the participants history of responding. U-values, a dependent
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variable found in other studies, has similar properties to AED as used here because both are
calculated based on recent performance (e.g., Miller & Neuringer, 2000; Neuringer, 1986;
Ross & Neuringer, 2002). Thus, there is precedent for using measures that do not necessarily
reflect characteristics of a single performance.

As the proposed standard definition of creativity suggests a creative response is both
different and useful (Runco & Jaeger, 2012), future research could further examine the
usefulness along with the variability of responses. This study attempted to set a parameter on
usefulness via the instructions provided before each session: “Draw some flowers;” however,
none of the participants made any responses (across conditions) that resembled flowers to the
trainer. Future research could recruit participants of varying artistic experiences and set specific
criteria for response to meet to qualify as useful before while placing contingencies on
variability.

As a flashing green background signaled token delivery, it is possible that the green
flashing background could have acquired secondary conditioned reinforcing properties. Future
research could examine if tokens could be faded if the signal does become a secondary
conditioned reinforcer.

Two of three participants’ teachers reported seeing decreases in stereotypy, while the
third reported no change. Also, two of three participants’ teachers reported less rigidity and
adherence to routines, while the third report an increase. Although the generality of these results
is unclear, future research should extend these findings to see the degree to which reinforcing
variability can collateral effects in core symptoms related to ASD.

By measuring the degree of differences between drawings, this study allowed for

empirical testing of a dimension of creativity. While there may never be agreement on what is
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creativity, what components make up creativity, or what components of are most important to
creativity, it seems that “differentness” plays a role in being creative. The conclusion made by
Goetz and Baer (1973) is appropriate to this study: “the definition of ‘creativity’ is no less
arbitrary than it has ever been, but one facet of arbitrariness has been subjected to experimental

analysis.”
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Appendix A: Repetitive Behavior and Rigid Routine Questionnaire

Repetitive Behavior and Rigid Routine Questionnaire

Adapted from: Repetitive Behaviour Questionnaire-2 (Leekam et al., 2007)

15 or more
One or more times daily (or
Does Your Student: Never or rarely X X ' ily (
times daily at least once an
hour)
1 Arrange toys or other items in rows 1 2 3
or patterns?
Repetitively fiddle with toys or
2. other items? (e.g. spin, bang, tap, 1 2 3
twist or flick anything repeatedly?)
3. Spin him/herself around and 1 ) 3
around?
Rock backwards and forwards, or
4. side to side, either when sitting or 1 2 3
standing?
Pace or move around repetitively?
5. (e.g. walk to and fro across a room, 1 2 3
or around the same path?)
Make repetitive hand and/or finger
movements? (e.g. flap, wave, or
6. . . ‘ 1 2 3
flick his/her hands or fingers
repetitively?)
Mild or Marked or
Does your student: Never or rarely : i
occasional notable
7 Ha.ve fascination with specific 1 ) 3
objects?
8 Like to look at objects from 1 5 3
' particular or unusual angles?
Have any special objects he/she likes
9. to carry around? (e.g., a teddy, a 1 2 3
blanket, or a book)
10. Collect or hoard items of any sort? 1 2 3
Insist on things at home remaining
11. the same? (e.g., furniture being 1 2 3
arranged in certain ways.)
1. Gelt upset about minor changes to 1 5 3
objects?
13. Insist that a'spects of daily routine 1 5 3
must remain the same?
Insist on doing things in a certain
14. way or redoing things until they are 1 2 3
“just right?”
15 Play the same music, game or video, 1 5 3
' or read the same book repeatedly?
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Appendix B: Repetitive Behavior and Rigid Routine Questionnaire Scoring.

Repetitive Behavior and Rigid Routine Questionnaire Scoring Instructions
Scores can be summarized into three factors. Scores are disturbed as follows:
Factor 1- Repetitive Motor Movements. Includes items: 2, 3, 4, 5, 6.
Factor 2- Rigidity/Adherence to Routine. Includes items: 11, 12, 13, 14, 15.

Factor 3- Preoccupation with Restricted Patterns of Interest. Includes items: 1, 7, 8, 9, 10, 15.

Mean responses for the three subscales are obtained by adding up scores for each factor and
dividing by the number of items within that factor.
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Appendix C: Treatment Fidelity Checklist

TREATMENT FIDELITY CHECKLIST

43

Date: Participant ID: Number of Trials:
Session #: Trainer: Condition:
# YES |[NO | N/A
1. | Is the user interface active (online connection, mouse responsive)?
2. | Is the computer set up before trainer asks participant to participate?
3. | Did you ask for the participant if they want to sit and draw?

Participants Response: [JYES [INO *If response is NO, terminate session
4. | Is the database registering lines drawn?
5. | Did you provide vocal instructions for each trial when signaled by the

computer?
6. | Did you provide tokens each time signaled by the computer?
7. | Did you provide choice of 3 minutes to backup reinforcers or continuing

on to next session?
8. | Did you provide 3 minutes to backup reinforcers when chosen by

participant?
9. | Did you prompt to the next trial, if the participant terminated the trial?

TOTAL: | Outof
Percentage: %
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