




690        Ray and Ray

Existing foundations services allow participants to play 
a video while seeing the label for the behavioral events 
being illustrated. We are incorporating this labeled play of 
the video, in a slightly modified form, within our training 
services. We are going to require a trainee to engage in all 
of the coding input and system control (play, pause, replay, 
etc.) behaviors that advanced training levels currently rely 
on. However, we also provide sufficient prompts (includ-
ing a clear “labeling” of the behavior as to how it should 
be coded, as well as which keypad equivalent to use for 
its coding) to start participants with as few errors as pos-
sible. From this obvious labeling and instructions stage, 
we can then fade (see Sidman & Stoddard, 1967) prompts 
to service levels that systematically provide presentations 
of less obvious stimulus conditions. The goal of such a 
change is to bridge the gaps between the 50% performance 
observed in postfoundations versus the 75% performance 
observed during initial training.

Other planned features do not really require research 
so much as timely implementation. For example, in its 
current development state, TTC saves all data locally as 
files. Once we are satisfied with the efficacy of the system 
and have solidified decisions on all data structures, we 
plan to implement TTC as a server-driven database sys-
tem. In this configuration, the application and video will 
exist on the client side, conversing via the Internet with 
server-stored expert and coding data. This model mirrors 

participants? As we have clearly illustrated in Figure 11, 
it is in the fading of supportive prompting that is being 
used to shape discriminative coding behaviors. That is, 
the shift from Level 1 through Levels 2, 3, and finally 4 
appears much more like a learning curve than do the very 
gradual changes in accuracy. This is a phenomenon com-
monly recognized by operant researchers as errorless 
discrimination learning (see Sidman & Stoddard, 1967; 
Terrace, 1963a, 1963b). And it has suggested to us yet 
another design modification to enhance this phenomenon 
and to build upon the effects of foundations training.

The substantial gain in accuracy following mere expo-
sure to our foundations levels has suggested that we might 
well have the opportunity to develop an even more efficient 
analogue to operant errorless discrimination procedures. In 
such procedures, participants are sufficiently prompted as 
to virtually guarantee successful discrimination from the 
outset of training. Subsequently, these obvious prompts are 
faded gradually in successive approximations to the even-
tual generalization goal, thus allowing new discriminations 
to develop while the participant makes very few, if any, er-
rors in responding to the emergent discriminative nature 
of relevant stimuli. Drawing on this added operant instruc-
tional design dimension, we are currently modifying TTC 
to meld our existing two “advanced,” but passive, levels of 
foundations services into a new lower level, or more sup-
portive, dual-service training level.
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Figure 15. Single-participant accuracy and training service levels by sessions and by rounds within sessions for Participant 07.
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between early sessions and subsequent sessions in our 
within-subjects longitudinal experimental designs. Nev-
ertheless, when one attempts to train new participants, the 
question needs to be considered as to whether reuse of any 
video source materials is desirable or not. We think a case 
can be made in favor of overtraining on any given video 
materials, to perhaps allow one to become more attentive 
to unique and occasionally inconspicuous discriminative 
features of specific behavioral events in hopes of gaining 
generalization to new video source materials. Such issues 
suggest future research opportunities to evaluate whether, 
in applied settings especially, multiple video reuse is de-
sirable or not desirable.

Although we believe TTC has utility for training obser-
vational coding skills in the classroom and laboratory, this 
was not the only intent in its design. The program was pri-
marily developed as a training tool for workers in applied 
settings. TTC focuses on (1) teaching the discriminative 
recognition of behavior, (2) training arbitrary verbal labels 
for behavior (what operant researchers refer to as tacting; 
see Skinner, 1957), and (3) given appropriately defined 
response-focused taxonomies, even the appropriate timing 
and identification of a desired interventional or social re-
sponse to specific classes of behavior. The tool was not de-
signed exclusively for the development of coding schemes, 
nor for the continuous coding of behaviors of focal inter-
est, although these stages are required for expert setups. 

our other applications, such as CyberRat (R. D. Ray, 2003) 
and MediaMatrix (R. D. Ray, 2004).

Future studies are needed to investigate effective uses 
for the code viewer feature, as well as a newly incorpo-
rated notes system that allows an instructor/expert to 
highlight coding decision criteria for specific problematic 
behavioral instances. We anticipate that this notes feature 
will especially help in cases in which coding criteria are 
subtle or potentially confusing, as they frequently were 
with cross-cantering in the study above. Notes should 
also be a significant aid where video events obscure vari-
ous, and often critical, features of behaviors, thus requir-
ing inferences to be applied by the observer. Under these 
conditions, as an expert codes any given reference file, 
notations can be made as to why a specific coding deci-
sion was made. This notation will then be accessible in the 
code viewer to help the student more thoroughly review 
and understand errors and applicable criteria prior to fur-
ther training.

There are many issues relevant for future delibera-
tion that are apparent to us as we continue TTC develop-
ment. For example, in our experiments, a limited corpus 
of video illustrations required randomized reuse of prior 
videos during the second half of each experiment. We 
are fairly confident that familiarization with a video was 
not a significant factor, given the sheer volume of rounds 
shown, as well as the substantial number of days extant 
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Figure 16. Single-participant accuracy and training service levels by sessions and by rounds within sessions for Participant 08.
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undergraduate college students how to scaffold prereading 
book-and-story interaction behaviors in preschool children 
in a developmental laboratory school. We are filming ex-
pert scaffolding examples and have created a taxonomy for 
coding various alternative strategic types of verbal scaf-
folding. We are now exploring whether training students to 
code such events will also teach those same students more 
quickly and with less instructor interventions to use such 
scaffolding techniques in their own lab-school interactions 
with the preschool children. Current pilot data are highly 
encouraging and suggest that our instructional design strat-
egy and TTC modifications for adding FBFC procedures 
are not only valid, but also sufficiently effective in applica-
tion to make the TTC system well worth the time and effort 
being invested in its development.

Author Note

Train-to-Code is a software system developed under the auspices and 
support of (AI)2, Inc., a software research, development, and publish-
ing company in which both authors are principals. Experiments 1 and 2 
were conducted as an Honors in the Psychology Major Senior Thesis by 
J.M.R. while a senior undergraduate at Rollins College. She thanks her 
thesis director, John M. Houston, and her committee members, Maria R. 
Ruiz and Paul B. Harris. A paper based on that thesis was presented at the 
2006 Meeting of the Society for Computers in Psychology and received 
the Castellan Student Paper Award. Experiment 3 was conducted by both 
of the present authors, and we acknowledge critical data collection con-
tributions by Jessica Crown. Experiment 3 was the basis of a paper pre-
sented at the 2007 Meeting of the Society for Computers in Psychology. 
Correspondence concerning this article and requests for reprints should 
be sent to R. D. Ray, Department of Psychology, Rollins College, Winter 
Park, FL 32789 (e-mail: rdray@rollins.edu).
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