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SUMMARY:  21 

This article describes the procedures for conducting a verbal operant analysis (VOA), calculating 22 

the stimulus control ratio equation (SCoRE), and developing individualized verbal behavior 23 

treatment plans, specifically significant to address the deficits characteristic of autism. 24 

 25 

ABSTRACT:  26 

Verbal operant analyses are the extension of functional analysis technology to the field of verbal 27 

behavior, of particular relevance to autism spectrum disorders and associated developmental 28 

disabilities. Similarly, a verbal operant analysis carefully controls specific environmental factors 29 

that influence language, and measures strength of responding across four verbal operant classes: 30 

tact, mand, echoic, and sequelic. The frequency of each independent verbal operant is then 31 

measured against one another using the stimulus control ratio equation (SCoRE) to summarize 32 

the relative strength of the speaker’s repertoire. The verbal behavior SCoRE yields a statistic that 33 

can be compared against itself (e.g., for the purposes of pre/post testing) or against others (e.g., 34 

for the purposes of randomized controlled trials). The results of this evaluation provide an 35 

individualized hierarchy for diverging stimulus control across the verbal operants, from which a 36 

treatment plan for errorless language learning may be prescribed.  37 

 38 

INTRODUCTION:  39 

Functional analyses are commonly employed as part of behavior-analytic interventions to 40 

identify the environmental variables responsible for maintaining behavioral excesses (problem 41 

behavior) and deficits (e.g., communication skills) necessary to developing appropriate and 42 

effective individualized behavior intervention plans. The functional independence of verbal 43 

operants has provided a revolutionary framework for treating autism and other language 44 
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disorders1-3. Unlike prior attempts to analyze language as a cognitive phenomenon or structural 45 

framework, language is better described as operant behavior4, subject to the same principles of 46 

reinforcement5-6, extinction7-8, and punishment9. In doing so, six elementary verbal operants 47 

were identified, which work in various ways to extend control of the environment for the speaker. 48 

 49 

Definitionally, the verbal behavior of a speaker is consequated by another individual as part of a 50 

social episode. Individuals who fail to develop a functional speaking repertoire are frequently 51 

diagnosed with autism spectrum disorder, of which the core symptoms include persistent deficits 52 

in communication and social interaction, in addition to restricted, repetitive behavior patterns10.  53 

 54 

Over the past 60 years, behavior-analytic researchers have primarily focused on four of these 55 

operants in remediating the communicative deficits of autism spectrum disorder: mands, tacts, 56 

echoics, and sequelics. Strengthening each of these four language skills has been shown to be 57 

foundational to developing a fluent verbal repertoire for children with autism11. Procedures such 58 

as functional communication training have found that increasing language can lead to a 59 

corresponding decrease in challenging behavior. Moreover, when compared to neurotypical 60 

speech, disproportionality between the four verbal operants is a characteristic of autistic speech 61 

patterns12-13. 62 

 63 

Mands are verbal behavior under the control of restricted access to reinforcers. Accordingly, the 64 

speaker must demand or command access to these items. For instance, to obtain a glass of water, 65 

one may state “May I have some water?”, “Would you mind getting us something to drink?”, or 66 

“Water, now!”, all of which are consequated similarly, and therefore belong to the same operant 67 

class of manding. Research on mand training has demonstrated its use in functional 68 

communication training14, removing aversive stimuli5, and requesting information15.  69 

 70 

Tacts are verbal behavior under the control of physical properties of the environment with which 71 

we come into contact. For instance, taking a bath, feeling a drop of rain, or smelling the ocean 72 

air may all occasion the response, “Water.” Verbal responses under the control of nonverbal 73 

stimuli are consequated similarly, and therefore belong to the same operant class of tacting. 74 

Research on tact training has demonstrated its use in labeling visual stimuli16, interoceptive 75 

feelings17, and parts of a whole18. 76 

 77 

Echoics and sequelics are both verbal behavior in response to other verbal behavior (i.e., 78 

intraverbal). Echoics are verbal behavior that echoes the verbal stimulus. For instance, upon 79 

meeting some who says, “Hi,” the individual is more likely to reply, “Hi.” Upon meeting some 80 

who says, “Hello,” the individual is more likely to reply, “Hello”. Research on echoic training has 81 

demonstrated its use in increasing the mean length of utterance19, prosody20, and use of sign 82 

language21. Individuals with autism may demonstrate echolalia, in which scripted vocalizations 83 

are repeated after an extended latency. However, these vocalizations are not maintained by 84 

reinforcement from a listener, and therefore need not be considered verbal.  85 

 86 

On the other hand, sequelics share no such correspondence with its precipitating verbal stimulus. 87 

For instance, to the colleague who says, “How are you today?”, the individual may reply, “Fine.” 88 



   

Research on sequelic training has demonstrated its use in conversational turns22, 89 

categorization23, and fill-in-the-blanks tasks24. While echoic intraverbals and sequelics 90 

intraverbals are consequated similarly, the different antecedent stimuli create distinct operant 91 

classes.  92 

 93 

Having verified the functional distinction of the primary verbal operants25, verbal behavior 94 

interventions have primarily focused on treatments to address each individual operant. The 95 

success of each of these individual lines of research has likely perpetuated their narrow scope. 96 

However, researchers have recently begun to emphasize the importance of multiple control over 97 

verbal behavior. Interdependence among the verbal operants is requisite for developing fluent 98 

speech26. Moreover, those who fail to consider multiple controls are unlikely to demonstrate 99 

adequate explanations, prediction, and control over verbal behavior27.  100 

 101 

The verbal behavior stimulus control ratio equation (SCoRE)12 is a procedure for quantitively 102 

synthesizing an individual’s functional speaking repertoire and yielding a statistic comparing the 103 

relative proportionality of the four primary verbal operants. The SCoRE analyzes mand, echoic, 104 

tact, and sequelics response populations in relation to one another, and allows for idiographic 105 

and nomothetic comparisons to be drawn between autistic speech patterns and those of typically 106 

developing speakers. Additionally, the SCoRE prescribes an individualized prompt hierarchy for 107 

strengthening individual operants in proportion to one another. Accordingly, “The score may be 108 

used to predict some aspect of the larger universe of behavior from which the test is drawn”28. 109 

The SCoRE also yields a metric for differentiating the repertoire strength of verbal operants 110 

across effect sizes. The goal of the SCoRE assessment is to provide a model of language deficit 111 

that: (1) pinpoints the degree to which the autistic repertoire differs from a typical speaking 112 

repertoire, (2) identifies areas of insufficient stimulus control, and (3) provides an individualized 113 

treatment plan for remediation.  114 

 115 

PROTOCOL:  116 

The following procedures were carried out under the oversight of The University of Texas at San 117 

Antonio’s Institutional Review Board.  118 

 119 

NOTE: The verbal behavior SCoRE procedure is appropriate for early childhood learners with 120 

language deficits who emit topography-based or selection-based verbal behavior. Individuals 121 

beyond the early childhood age range, as well as young speakers who emit non-communicative 122 

vocalizations are excluded from this analysis.  123 

 124 

1.  Conduct a verbal operant analysis. 125 

 126 

1.1. Arrange tact, mand, echoic, and sequelic conditions to establish functional relations between 127 

specific environmental variables and the behavior of the speaker.  128 

 129 

1.2. The tact relation 130 

 131 



   

1.2.1. To assess the tact relation, conduct a free-operant preference assessment in the natural 132 

environment29. Allow participants to engage with preferred items of his or her choosing. These 133 

items may be any manipulative toys that are common among young children (e.g., trains, 134 

dinosaurs, bubbles, etc.). At 30 s intervals, point to the item with which the child is currently 135 

engaged, and ask them to name the object. Tally the total number of items labeled by the 136 

participant and reinforce with generalized reinforcement.  137 

 138 

1.2.2. Remove access to that particular item and encourage the participant to engage with 139 

another stimulus. Repeat the procedures a total of 10 times to evoke up to 10 different labels 140 

from the participant.  141 

 142 

1.3. The mand relation 143 

 144 

1.3.1. To assess the mand relation, conduct a paired stimulus preference assessment in a 145 

controlled setting30. Select any two of the 10 target items identified in the tact condition and 146 

offer them to the participant, asking them to, “Pick one”. Allow the participant to play with the 147 

selected item for 30 s, then remove the item by placing it out of sight and prompt for a mand. 148 

Score whether or not the participant says the name of the stimulus and reinforce with access to 149 

the preferred item.  150 

 151 

1.3.2. Select two more remaining target items and ask the participant to, “Pick one”. Repeat the 152 

procedures a total of 10 times to evoke up to 10 different requests from the participant.  153 

 154 

1.4. The echoic relation 155 

 156 

1.4.1. To assess the echoic relation, engage the participant in a task unrelated to the any of the 157 

target items. At 30 s intervals, provide an echoic stimulus for one of the response targets 158 

identified in the above conditions. The echoic stimulus may be either the common name of the 159 

item, or the label provided by the child during the tact condition. Score whether or not the 160 

participant echoes the target response and reinforce with generalized reinforcement. 161 

 162 

1.4.2. Repeat the procedures a total of 10 times to evoke up to 10 different imitations from the 163 

participant.  164 

 165 

1.5. The sequelic relation 166 

 167 

1.5.1. To assess the sequelic relation, engage the participant in a task unrelated to the any of the 168 

target items. At 30 s intervals, provide a fill-in-the-blank stimulus for one of the response targets 169 

identified in the above conditions. The fill-in-the-blank frame is specific to how the child played 170 

with the item during the tact condition (e.g., You roll the …). Score whether or not the participant 171 

fills in the blank with the target response and reinforce with generalized reinforcement. 172 

 173 

1.5.2. Repeat the procedures a total of 10 times to evoke up to 10 different replies from the 174 

participant.  175 



   

 176 

1.6. Repeat all four conditions (sections 1.2−1.5) twice more, each time arranging for 10 new 177 

response targets to assess a total of 30 novel responses within each of the four conditions at the 178 

end of the verbal operant analysis (VOA). This response population provides sufficient power for 179 

further statistical analysis.  180 

 181 

NOTE: Verbal operant analyses have been shown to have moderate construct validity (r2 = 0.75), 182 

strong test-retest reliability (rs = 0.97), and high inter-rater reliability (98%)31. 183 

 184 

2. Calculate the verbal behavior stimulus control ratio equation (SCoRE). 185 

 186 

2.1. Sum the frequencies obtained for each verbal operant class across all three repetitions of 187 

the VOA (Table 1).  188 

 189 

<Insert Table 1 here> 190 

 191 

2.2. Divide the total frequency for each operant by the total frequency for all operants (Table 2).  192 

 193 

<Insert Table 2 here> 194 

 195 

2.3. Multiply the relative strength obtained in step 2.2 by 100 to convert each decimal to a 196 

percentage (Figure 1), the sum of which constitutes the complete verbal repertoire (i.e., 100%).  197 

 198 

<Insert Figure 1 here> 199 

 200 

2.4. Compare the assessed verbal repertoire against the null repertoire, in which all four operants 201 

are equivalent at 25% apiece (Figure 2).  202 

 203 

<Insert Figure 2 here> 204 

 205 

2.5. Divide the sum of agreements (A; the smaller of the two numbers) by the sum of agreements 206 

and disagreements (A + D; the larger of the two numbers) (Figure 3) using the equation below. 207 

The quotient is a statistic reflecting the relative strength of the speaker’s verbal repertoire at the 208 

time of the VOA. 209 

 210 

𝐴𝑀𝑎𝑛𝑑 + 𝐴𝐸𝑐ℎ𝑜𝑖𝑐 + 𝐴𝑇𝑎𝑐𝑡 + 𝐴𝑆𝑒𝑞𝑢𝑒𝑙𝑖𝑐

(𝐴 + 𝐷)𝑀𝑎𝑛𝑑 + (𝐴 + 𝐷)𝐸𝑐ℎ𝑜𝑖𝑐 + (𝐴 + 𝐷)𝑇𝑎𝑐𝑡 + (𝐴 + 𝐷)𝑆𝑒𝑞𝑢𝑒𝑙𝑖𝑐
 211 

 212 

<Insert Figure 3 here> 213 

 214 

3. Abstract stimulus control.  215 

 216 

3.1. Calculate the strength for all bivergent (mand + tact, mand + echoic, mand + sequelic, tact + 217 

echoic, tact + sequelic, echoic + sequelic) and trivergent (mand + tact + echoic, mand + tact + 218 



   

sequelic, mand + echoic + sequelic, tact + echoic + sequelic) sources of multiple control by 219 

summing the percentages for each individual operant.  220 

 221 

3.2. Starting with the sum of all four verbal operants, rank order the level of stimulus control 222 

from greatest to least (Table 3).  223 

 224 

<Insert Table 3 here> 225 

 226 

3.3. Once the operant strength has been rank ordered across singular and multiple sources of 227 

control, extract the fading steps (Table 4) that pertain to each verbal operant while preserving 228 

the response strength hierarchy.  229 

 230 

<Insert Table 4 here> 231 

 232 

3.4. Condition relational flexibility with referent-based instruction34, carefully ensuring not to 233 

omit any steps of prompt fading. 234 

 235 

3.4.1. Converge mand, tact, echoic, and sequelic relata (100%). For example, while engaged with 236 

a ball, restrict access to the reinforcer while showing it to the participant. Provide target response 237 

followed by intraverbal frame: “You roll the ball. You roll the ____.” Reinforce correct responding 238 

with access to the ball and verbal praise. 239 

 240 

3.4.2. When responding is stable with simultaneous mand, echoic, tact, and sequelic control, 241 

fade to the subsequent prompt level by converging mand, tact, and echoic relata (91.7%). For 242 

example, while engaged with a ball, restrict access to the reinforcer while showing it to the 243 

participant. Provide target response: “Say, ‘ball.’” Reinforce correct responding with access to 244 

the ball and verbal praise. 245 

 246 

3.4.3. When responding is stable with simultaneous mand, echoic, and tact control, fade to the 247 

subsequent prompt level by converging mand, echoic, and sequelic relata (70.8%). For example, 248 

while engaged with a ball, hide the reinforcer and provide the target response along with an 249 

intraverbal frame: “You roll the ball. You roll the ____.” Reinforce correct responding with access 250 

to the ball and verbal praise. 251 

 252 

3.4.4. When responding is stable with simultaneous mand, echoic, and sequelic control, fade to 253 

the subsequent prompt level by converging mand and echoic relata (62.5%). For example, while 254 

engaged with a ball, hide the reinforcer and provide the target response: “Say, ‘ball.’” Reinforce 255 

correct responding with access to the ball and verbal praise. 256 

 257 

3.4.5. When responding is stable with simultaneous mand and echoic control, fade to the 258 

subsequent prompt level by converging mand, tact, and sequelic relata (54.2%). For example, 259 

while engaged with a ball, restrict access to the reinforcer while showing it to the participant. 260 

Provide intraverbal frame: “You roll the ____.” Reinforce correct responding with access to the 261 

ball and verbal praise. 262 



   

 263 

3.4.6. When responding is stable with simultaneous mand, tact, and sequelic control, fade to the 264 

subsequent prompt level by converging mand and tact relata (45.8%). For example, while 265 

engaged with a ball, restrict access to the reinforcer while showing it to the participant. Reinforce 266 

correct responding with access to the ball and verbal praise. 267 

 268 

3.4.7. When responding is stable with simultaneous mand and tact control, fade to the 269 

subsequent prompt level by converging mand and sequelic relata (25.0%). For example, while 270 

engaged with a ball, hide to the reinforcer and provide an intraverbal frame: “You roll the ____.” 271 

Reinforce correct responding with access to the ball and verbal praise. 272 

 273 

3.4.8. Finally, when responding is stable with simultaneous mand and sequelic control, isolate 274 

mand function (16.7%). For example, while engaged with the ball, hide the reinforcer. Reinforce 275 

correct responding with access to the specified reinforcer.  276 

 277 

REPRESENTATIVE RESULTS: 278 

Figure 4 shows the results of a VOA conducted with Aron, a five-year-old Hispanic male diagnosed 279 

with ASD, prior to the onset of intervention. These data confirm the utility of the VOA for 280 

assessing disproportionate levels of verbal operant strength. Echoics were found to have the 281 

greatest strength and were emitted for half of all trials (48.4%). Tacts showed the next greatest 282 

strength with responses for 1/3 of all trials (32.3%). Mands were emitted for 1/6 of all trials 283 

(16.1%), while only one sequelic response was recorded (3.2%).  284 

 285 

<Insert Figure 4 here> 286 

 287 

The strength of each operant was compared against the null repertoire’s proportionate strength 288 

of 25% each. For each comparison, the smaller of the two numbers represents agreement and 289 

was placed in the numerator, while the larger of the two numbers represents agreement plus 290 

disagreement and was placed in the denominator.  291 

 292 
16.1 + 25 + 25 + 3.2

25 + 48.4 + 32.3 + 25
 293 

 294 

By comparing the observed data against the null repertoire, Aron’s pretest SCoRE was calculated 295 

as 0.53.  296 

 297 

In addition to summarizing the verbal repertoire, the SCoRE serves as a judgmental aid for making 298 

programmatic decisions. Table 5 shows a prompt hierarchy to support Aron’s verbal repertoire 299 

across multiple and singular control. 300 

 301 

<Insert Table 5 here> 302 

 303 

The results of Table 5 prescribe an individualized prompt hierarchy to strengthen the singular 304 

control of each verbal operant (see Table 6). By systematically programming for multiple 305 



   

arrangements of the target operant through converging combinations, verbal “[b]ehavior may 306 

be brought under the control of a single property or a special combination of properties of a 307 

stimulus while being freed from the control of all other properties”28. 308 

 309 

<Insert Table 6 here> 310 

 311 

After 13 weeks of referent-based instruction, a posttest VOA was conducted with Aron, using the 312 

same procedures described above. In comparison to the pretest, Figure 5 shows greater 313 

proportionality across each of the four operants: mand (27.1%), echoic (34.1%), tact (23.5%), and 314 

sequelic (15.3%). By comparing these results to the null hypothesis, Aron’s SCoRE was calculated 315 

as 0.80. A pre/post analysis of Aron’s verbal repertoire with the SCoRE shows that his language 316 

increased by 0.27 over the course of the intervention.  317 

 318 

<Insert Figure 5 here> 319 

 320 

FIGURE AND TABLE LEGENDS:  321 

 322 

Figure 1: A model of an autistic verbal repertoire demonstrating disproportionate levels of 323 

strength across tacts (29.2%), mands (16.7%), echoics (45.8%), and sequelics (8.3%). The four 324 

operants combine to account for 100% of the environmental variables that control verbal 325 

behavior.  326 

 327 

Figure 2: A model of the null verbal repertoire demonstrating proportionate strength across all 328 

four verbal operants at 25% each. Typically developing speakers show no variation in strength 329 

across tacts, mands, echoics, and sequelics.  330 

 331 

Figure 3: A demonstration of agreement between the observed response strength and the null 332 

hypothesis. A primary assumption in the SCoRE calculation is that any overlap between the 333 

observed repertoire (a) and null repertoire (25%; b) represents agreement, while nonoverlap 334 

represents disagreement. 335 

 336 

Figure 4: The observed verbal repertoire of a speaker diagnosed with autism spectrum 337 

disorder. Data for this model were obtained from a pretest VOA. Each of the four operants were 338 

assessed at disproportionate strength ranging from echoic (greatest) to sequelic (weakest). 339 

 340 

Figure 5: The observed verbal repertoire of a speaker diagnosed with autism spectrum disorder 341 

after 13 weeks of referent-based verbal behavior instruction. Data for this model were obtained 342 

from a posttest VOA, illustrative of increased proportionality of the four verbal operants. 343 

 344 

Table 1: The sum of responses across all three rounds of the assessment provide a sufficient 345 

response population for conducting further statistical analyses. Analyzing the variance across 346 

operants leads to an individualized prompt hierarchy for errorless language learning. 347 

 348 



   

Table 2: The mathematical operations used to determine the relative strength of each of the 349 

four verbal operants. The number of responses for each operant is divided by the sum of 350 

responses across all operants to yield a relative value for each operant.  351 

 352 

Table 3: The strength of each verbal operant is converged with one another in all possible 353 

combinations to provide a rank order of strength from greatest to least. By converging various 354 

operants we can control a greater amount of the speaker’s environment. M = mand, E = echoic, 355 

T = tact, S = sequelic.  356 

 357 

Table 4: To condition each individual operant, mands, echoics, tacts, and sequelics are 358 

systematically converged and diverged with one another to provide a framework for most-to-359 

least prompting. Relational flexibility is established by varying the irrelevant variables that help 360 

support each of the individual operants. M = mand, E = echoic, T = tact, S = sequelic. 361 

 362 

Table 5: An individualized hierarchy of transference across multiple and singular sources of 363 

control derived from Figure 2. M = mand, E = echoic, T = tact, S = sequelic.  364 

 365 

Table 6: A systematic progression for abstracting functional independence across each of the 366 

verbal operants. M = mand, E = echoic, T = tact, S = sequelic. 367 

 368 

DISCUSSION: 369 

It has been said that “the ‘meaning’ for a speaker of a word or sentence is, of course, defined by 370 

the sum total of conditions under which it is emitted”32. In the natural environment, the typically 371 

developing speaker’s verbal behavior is simultaneously under multiple sources of strength. 372 

Consequently, the dysfunctional speech of individuals with autism and other verbal behavior 373 

disorders may be explained as faulty stimulus control that prohibits the convergence of 374 

environmental variables.  375 

 376 

Functional speech is predicated on behavioral fluency across learning channels33. Typically 377 

developing speakers will respond dog in the presence of a dog as well as they will when asked 378 

what kind of pet they own. Proportionate strength over various input modalities establishes the 379 

relational flexibility of fluent language. On the other hand, a visual stimulus may have a more 380 

profound effect than an auditory stimulus on the verbal behavior of individuals with autism. The 381 

aforementioned procedures were designed to isolate controlling relations to allow for a relative 382 

comparison of verbal operant strength. 383 

 384 

Each of the four conditions lasts approximately five minutes in duration. Within the tact 385 

condition, access to the object is not restricted, as in the mand condition; the assessor does not 386 

name the object, as in the echoic condition; and no other statements are made about the object, 387 

as in the sequelic condition.  388 

 389 

Of critical importance to this methodology is the isolation of verbal relations during each phase 390 

of the VOA. Within the mand condition, the item is not present, as in the tact condition; the 391 

assessor does not name the object, as in the echoic condition; and no other statements are made 392 



   

about the object as in the sequelic condition. Notably, the type of stimulus preference 393 

assessment employed as part of the mand condition may be substituted for one more suitable 394 

to the needs of the individual participant34. 395 

 396 

Within the echoic condition, access to the object is not restricted, as in the mand condition; the 397 

item is not present, as in the tact condition; and no other statements are made about the object, 398 

as in the sequelic condition.  399 

 400 

Within the sequelic condition, access to the object is not restricted, as in the mand condition; the 401 

item is not present, as in the tact condition; the assessor does not name the object, as in the 402 

echoic condition.  403 

 404 

The SCoRE assessment prescribes an individualized prompt hierarchy for conditioning 405 

proportionate response strength across mands, echoics, tacts, and sequelics. If strength is 406 

assessed for all four operants on the VOA, there will be 15 possible combinations, and fading 407 

from multiple to isolated control will consist of eight steps for each operant. If strength is 408 

assessed for three operants, there will be seven possible combinations, and fading from multiple 409 

to isolated control will consist of four steps for each of the assessed operants. If strength is 410 

assessed for two operants, there will be three possible combinations, and fading from multiple 411 

to isolated control will consist of two steps for each assessed operant. If strength is assessed for 412 

only one operant, there is only one possible combination and no fading will occur. Any operants 413 

that are not assessed with strength during the VOA may be prompted using the greatest source 414 

of multiple control, and subsequently faded using the errorless language learning procedures 415 

described above. 416 

 417 

By measuring rates of responding against one another, the SCoRE predicts the relative control of 418 

converging variables in the natural environment. Its utility for assessing disproportionate 419 

stimulus control over the verbal behavior of children with autism has been well demonstrated35. 420 

Moreover, SCoRE has implications for idiographic progress monitoring to document the effects 421 

of verbal behavior training. Future applications of the verbal behavior SCoRE may show its utility 422 

for group comparisons, such as randomized clinical trials, for demonstrating treatment efficacy 423 

as a pre- and post-measure, and may also be used to synthesize data in meta analyses.  424 

 425 

The primary limitation of the verbal behavior SCoRE is its restriction to participants with non-426 

fluent verbal behavior. Approximately 30% of individuals with autism are considered nonverbal36. 427 

For this population, the SCoRE targets may be modified to assess proportionality across manded 428 

stimulus selection, motor imitation, matching to sample, and other component skills. 429 

Additionally, the verbal behavior of fluent speakers may still show disproportionate strength 430 

across levels of derivational stimulus control37. Accordingly, SCoRE targets may be modified to 431 

assess reflexivity, symmetry, and transitivity.  432 

 433 

As an alternative to the descriptive assessments generally used to measure language, the SCoRE’s 434 

experimental analysis affords the advantages of efficiency, objectivity, and quantitative 435 

precision. The SCoRE protocol can be readily implemented in a variety of settings (e.g., clinical or 436 



   

educational), making it ideal for use by behavior analysts, educators, and others trained in the 437 

use of functional analysis technology. As a data-based judgmental aid, the verbal behavior SCoRE 438 

offers a convenient, yet precise way of speaking about language. 439 

 440 
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Table 1

Trials Tact Mand Echoic Sequelic

1 - 10 6 2 6 2

11 - 20 4 2 10 0

21 - 30 4 4 6 2

Totals 14 8 22 4

Table 1 Click here to access/download;Table;JoVE Table 1.xlsx

https://www.editorialmanager.com/jove/download.aspx?id=978376&guid=1ddf0b3a-befd-463c-bad0-4e118e9ab035&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=978376&guid=1ddf0b3a-befd-463c-bad0-4e118e9ab035&scheme=1


Table 2

Operation Tact Mand Echoic Sequelic

Sum 14 8 22 4

Divide 48 48 48 48

Equals 0.29 0.17 0.46 0.08
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Table 3

Environmental 

Variable(s)

Environmental 

Control (%)

METS 100

MET 91.67

ETS 83.33

ET 75

MES 70.83

ME 62.5

MTS 54.17

ES 54.17

MT 45.83

E 45.83

TS 37.5

T 29.17

MS 25

M 16.67

S 8.33
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Table 4

Tact Mand Echoic Sequelic

METS (100%) METS (100%) METS (100%) METS (100%)

MET (91.67%) MET (91.67%) MET (91.67%) ETS (83.33%)

ETS (83.33%) MES (70.83%) ETS (83.33%) MES (70.83%)

ET (75.00%) ME (62.50%) ET (75.00%) MTS (54.17%)

MTS (54.17%) MTS (54.17%) MES (70.83%) ES (54.17%)

MT (45.83%) MT (45.83%) ME (62.50%) TS (37.50%)

TS (37.50%) MS (25.00%) ES (54.17%) MS (25.00%)

T (29.17%) M (16.67%) E (45.83%) S (8.33%)
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Table 5

Controlling Variables Strength (%)

M+E+T+S 100

M+E+T 96.8

E+T+S 83.9

E+T 80.7

M+E+S 67.7

M+E 64.5

M+T+S 51.6

E+S 51.6

M+T 48.4

E 48.4

T+S 35.5

T 32.3

M+S 19.3

M 16.1

S 3.2
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Table 6

Mand Echoic Tact Sequelic
M+E+T+S M+E+T+S M+E+T+S M+E+T+S

M+E+T M+E+T M+E+T E+T+S

M+E+S E+T+S E+T+S M+E+S

M+E E+T E+T M+T+S

M+T+S M+E+S M+T+S E+S

M+T M+E M+T T+S

M+S E+S T+S M+S

M E T S
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Name of Material/ Equipment Company Catalog Number Comments/Description

VB-MAPP Assessment Kit, without 

Manual

Different 

Roads DRK 701
100+ Common Objects, Language Builder, Reinforcer Kit, Counting Bears, Wooden Beads, Peg Board, Shape & Form Box, Color Cubes, Block Design Cards, 3 Peg Puzzles, 4 J igsaw Puzzles, Dressing Doll, Measuring Manipulative, Timer, Size Sort, 3 Laminated Pictures, 4 Children's Books, Writing and Art Kit, 4 Activ ity Workbooks, and Flashcards covering: Alphabet, Memory Matching, Shapes, Colors and Numbers, Addition, Subtraction, Community Helpers, Sight Words

Excel Microsoft Spreadsheet Program
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Item 1 (check one box): The Author elects to have the Materials be made available (as described at 

http://www.jove.com/author) via:      Standard Access       Open Access 

Item 2 (check one box): 

 The Author is NOT a United States government employee. 

 The Author is a United States government employee and the Materials were prepared in the 
course of his or her duties as a United States government employee. 

 The Author is a United States government employee but the Materials were NOT prepared in the 
course of his or her duties as a United States government employee. 

ARTICLE AND VIDEO LICENSE AGREEMENT 

1. Defined Terms.  As used in this Article and Video License
Agreement, the following terms shall have the following
meanings: “Agreement” means this Article and Video License
Agreement; “Article” means the article specified on the last
page of this Agreement, including any associated materials
such as texts, figures, tables, artwork, abstracts, or summaries 
contained therein; “Author” means the author who is a
signatory to this Agreement; “Collective Work” means a work,
such as a periodical issue, anthology or encyclopedia, in which
the Materials in their entirety in unmodified form, along with a
number of other contributions, constituting separate and
independent works in themselves, are assembled into a
collective whole; “CRC License” means the Creative Commons
Attribution-Non Commercial-No Derivs 3.0 Unported
Agreement, the terms and conditions of which can be found
at: http://creativecommons.org/licenses/by-nc-
nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version, sound
recording, art reproduction, abridgment, condensation, or any
other form in which the Materials may be recast, transformed,
or adapted; “Institution” means the institution, listed on the
last page of this Agreement, by which the Author was
employed at the time of the creation of the Materials; “JoVE”
means MyJove Corporation, a Massachusetts corporation and
the publisher of The Journal of Visualized Experiments;
“Materials” means the Article and / or the Video; “Parties” 
means the Author and JoVE; “Video” means any video(s) made
by the Author, alone or in conjunction with any other parties,
or by JoVE or its affiliates or agents, individually or in
collaboration with the Author or any other parties,
incorporating all or any portion of the Article, and in which the
Author may or may not appear.

2. Background.  The Author, who is the author of the Article,
in order to ensure the dissemination and protection of the
Article, desires to have the JoVE publish the Article and create
and transmit videos based on the Article.  In furtherance of
such goals, the Parties desire to memorialize in this Agreement
the respective rights of each Party in and to the Article and the
Video.

3. Grant of Rights in Article.  In consideration of JoVE agreeing
to publish the Article, the Author hereby grants to JoVE,
subject to Sections 4 and 7 below, the exclusive, royalty-free,
perpetual (for the full term of copyright in the Article,
including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Article in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Article into other languages, create adaptations, summaries or
extracts of the Article or other Derivative Works (including,
without limitation, the Video) or Collective Works based on all
or any portion of the Article and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works and
(c) to license others to do any or all of the above.  The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically necessary
to exercise the rights in other media and formats.  If the “Open
Access” box has been checked in Item 1 above, JoVE and the
Author hereby grant to the public all such rights in the Article
as provided in, but subject to all limitations and requirements
set forth in, the CRC License.
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4. Retention of Rights in Article.  Notwithstanding the
exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in each
case provided that a link to the Article on the JoVE website is
provided and notice of JoVE’s copyright in the Article is
included.  All non-copyright intellectual property rights in and
to the Article, such as patent rights, shall remain with the
Author.

5. Grant of Rights in Video – Standard Access.  This Section 5
applies if the “Standard Access” box has been checked in Item
1 above or if no box has been checked in Item 1 above.  In
consideration of JoVE agreeing to produce, display or
otherwise assist with the Video, the Author hereby
acknowledges and agrees that, Subject to Section 7 below,
JoVE is and shall be the sole and exclusive owner of all rights of
any nature, including, without limitation, all copyrights, in and
to the Video.  To the extent that, by law, the Author is
deemed, now or at any time in the future, to have any rights
of any nature in or to the Video, the Author hereby disclaims
all such rights and transfers all such rights to JoVE. 

6. Grant of Rights in Video – Open Access.  This Section 6
applies only if the “Open Access” box has been checked in
Item 1 above.  In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author hereby
grants to JoVE, subject to Section 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Video in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Video into other languages, create adaptations, summaries or
extracts of the Video or other Derivative Works or Collective
Works based on all or any portion of the Video and exercise all
of the rights set forth in (a) above in such translations,
adaptations, summaries, extracts, Derivative Works or
Collective Works and (c) to license others to do any or all of
the above.  The foregoing rights may be exercised in all media
and formats, whether now known or hereafter devised, and
include the right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and 
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees.  If the Author is a United States
government employee and the Article was prepared in the
course of his or her duties as a United States government
employee, as indicated in Item 2 above, and any of the
licenses or grants granted by the Author hereunder exceed the
scope of the 17 U.S.C. 403, then the rights granted hereunder
shall be limited to the maximum rights permitted under such

statute.  In such case, all provisions contained herein that are 
not in conflict with such statute shall remain in full force and 
effect, and all provisions contained herein that do so conflict 
shall be deemed to be amended so as to provide to JoVE the 
maximum rights permissible within such statute. 

8. Likeness, Privacy, Personality.  The Author hereby grants
JoVE the right to use the Author’s name, voice, likeness,
picture, photograph, image, biography and performance in any
way, commercial or otherwise, in connection with the
Materials and the sale, promotion and distribution thereof.
The Author hereby waives any and all rights he or she may
have, relating to his or her appearance in the Video or
otherwise relating to the Materials, under all applicable
privacy, likeness, personality or similar laws.

9. Author Warranties.  The Author represents and warrants
that the Article is original, that it has not been published, that
the copyright interest is owned by the Author (or, if more than
one author is listed at the beginning of this Agreement, by
such authors collectively) and has not been assigned, licensed,
or otherwise transferred to any other party. The Author
represents and warrants that the author(s) listed at the top of
this Agreement are the only authors of the Materials.  If more
than one author is listed at the top of this Agreement and if
any such author has not entered into a separate Article and
Video License Agreement with JoVE relating to the Materials,
the Author represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them had
been a party hereto as an Author. The Author warrants that
the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate, infringe
and/or misappropriate the patent, trademark, intellectual
property or other rights of any third party.  The Author
represents and warrants that it has and will continue to
comply with all government, institutional and other
regulations, including, without limitation all institutional,
laboratory, hospital, ethical, human and animal treatment,
privacy, and all other rules, regulations, laws, procedures or
guidelines, applicable to the Materials, and that all research
involving human and animal subjects has been approved by
the Author's relevant institutional review board.

10. JoVE Discretion.  If the Author requests the assistance of
JoVE in producing the Video in the Author’s facility, the Author
shall ensure that the presence of JoVE employees, agents or
independent contractors is in accordance with the relevant
regulations of the Author's institution.  If more than one
author is listed at the beginning of this Agreement, JoVE may, 
in its sole discretion, elect not take any action with respect to
the Article until such time as it has received complete,
executed Article and Video License Agreements from each
such author.  JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to accept
or decline any work submitted to JoVE.  JoVE and its
employees, agents and independent contractors shall have
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full, unfettered access to the facilities of the Author or of the 
Author’s institution as necessary to make the Video, whether 
actually published or not.  JoVE has sole discretion as to the 
method of making and publishing the Materials, including, 
without limitation, to all decisions regarding editing, lighting, 
filming, timing of publication, if any, length, quality, content 
and the like. 
 
11.  Indemnification.  The Author agrees to indemnify JoVE 
and/or its successors and assigns from and against any and all 
claims, costs, and expenses, including attorney’s fees, arising 
out of any breach of any warranty or other representations 
contained herein.  The Author further agrees to indemnify and 
hold harmless JoVE from and against any and all claims, costs, 
and expenses, including attorney’s fees, resulting from the 
breach by the Author of any representation or warranty 
contained herein or from allegations or instances of violation 
of intellectual property rights, damage to the Author’s or the 
Author’s institution’s facilities, fraud, libel, defamation, 
research, equipment, experiments, property damage, personal 
injury, violations of institutional, laboratory, hospital, ethical, 
human and animal treatment, privacy or other rules, 
regulations, laws, procedures or guidelines, liabilities and 
other losses or damages related in any way to the submission 
of work to JoVE, making of videos by JoVE, or publication in 
JoVE or elsewhere by JoVE.  The Author shall be responsible 
for, and shall hold JoVE harmless from, damages caused by 
lack of sterilization, lack of cleanliness or by contamination 
due to the making of a video by JoVE its employees, agents or 
independent contractors.  All sterilization, cleanliness or 
decontamination procedures shall be solely the responsibility 
of the Author and shall be undertaken at the Author’s 

expense.  All indemnifications provided herein shall include 
JoVE’s attorney’s fees and costs related to said losses or 
damages.  Such indemnification and holding harmless shall 
include such losses or damages incurred by, or in connection 
with, acts or omissions of JoVE, its employees, agents or 
independent contractors. 
 
12.  Fees.  To cover the cost incurred for publication, JoVE 
must receive payment before production and publication the 
Materials. Payment is due in 21 days of invoice. Should the 
Materials not be published due to an editorial or production 
decision, these funds will be returned to the Author. 
Withdrawal by the Author of any submitted Materials after 
final peer review approval will result in a US$1,200 fee to 
cover pre-production expenses incurred by JoVE.  If payment is 
not received by the completion of filming, production and 
publication of the Materials will be suspended until payment is 
received. 
 
13.  Transfer, Governing Law.  This Agreement may be 
assigned by JoVE and shall inure to the benefits of any of 
JoVE’s successors and assignees.  This Agreement shall be 
governed and construed by the internal laws of the 
Commonwealth of Massachusetts without giving effect to any 
conflict of law provision thereunder.  This Agreement may be 
executed in counterparts, each of which shall be deemed an 
original, but all of which together shall be deemed to me one 
and the same agreement.  A signed copy of this Agreement 
delivered by facsimile, e-mail or other means of electronic 
transmission shall be deemed to have the same legal effect as 
delivery of an original signed copy of this Agreement.   
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Editorial comments: Author response: 

1. Please note that the editor has formatted 
the manuscript to match the journal's style. 
Please retain the same. The updated 
manuscript is attached and please use this 
version to incorporate the changes that are 
requested. 

We have maintained the formatted 
manuscript provided by the editor.  

2. Please refrain from using footnotes in the 
manuscript. 

All footnotes have been removed from the 
manuscript. 

3. Please address specific comments marked 
in the attached manuscript. 

We have made all of the suggested changes 
marked within the manuscript.  

4. Section 3.4 of the protocol is very abstract. 
It is unclear how these steps are actually 
performed. Please add more details to your 
protocol steps. Please ensure you answer the 
“how” question, i.e., how is the step 
performed? Alternatively, add references to 
published material specifying how to perform 
the protocol action. 

We have revised Section 3.4 of the protocol 
to provide additional details on this portion of 
the protocol with the use of examples.  

5. Please combine some of the shorter 
Protocol steps so that individual steps contain 
2-3 actions and maximum of 4 sentences per 
step. 

We have revised the protocol to combine the 
shorter steps into larger steps.  

6. After you have made all the recommended 
changes to your protocol (listed above), 
please highlight 2.75 pages or less of the 
Protocol (including headings and spacing) 
that identifies the essential steps of the 
protocol for the video, i.e., the steps that 
should be visualized to tell the most cohesive 
story of the Protocol. 

We have highlighted less than 2.75 
cumulative pages of text in the revised 
version of our manuscript.  

7. Please highlight complete sentences (not 
parts of sentences). Please ensure that the 
highlighted part of the step includes at least 
one action that is written in imperative tense. 
Notes cannot usually be filmed and should be 
excluded from the highlighting. 

We have only highlighted complete 
sentences in this revision.  

8. Please include all relevant details that are 
required to perform the step in the 

All sub-steps have either been included in the 
highlighting, or they have been removed.  

Rebuttal Letter Click here to access/download;Rebuttal Letter;58793_R2_RE
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highlighting. For example: If step 2.5 is 
highlighted for filming and the details of how 
to perform the step are given in steps 2.5.1 
and 2.5.2, then the sub-steps where the 
details are provided must be highlighted. 

9. Table of Materials: Please provide a Table 
of Materials that include information on all 
relevant supplies, reagents, equipment and 
software used, especially those mentioned in 
the Protocol. 

We have included a table of materials in this 
revision.  

 


