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A B S T R A C T

Affective behavior is a crucial ingredient for appropriate, sustainable social interactions.

People with autism have deficits in social interaction that are apparent in nonverbal

behavior. Few studies have applied behavioral procedures to increase appropriate

affective responding in people with autism. This study adds to that literature by examining

three components of affective behavior, thus reinforcing the notion that it is not only what

the learner says (verbal responding), but also how she says it (vocal intonation); not only

whether the learner makes eye contact with his conversation partner, but also how he

presents himself (facial expression). A multiple-baseline design evaluated the effects of an

affect-training program on the percentage of appropriate responding emitted by three

children with autism. The program consisted of reinforcement, prompting, script-fading,

and shaping procedures. The percentage of appropriate affective responding emitted by

participants across categories increased systematically following treatment; so did

performance on nonreinforced probes.

� 2014 Elsevier Ltd. All rights reserved.
Darwin (1872/2009) is said to be the first to present observers with photographed facial expressions and ask what they
communicated. Emotions serve multiple functions, the most important of which is the ‘‘communicative aspect of
emotional expression’’ (Knapp, 1963, p. 323). Whereas ‘‘emotion’’ refers to a private event, ‘‘affect’’ refers to the expression
of emotion; behavior that ‘‘includes observable aspects of a person’s facial, verbal, postural, and gestural response
repertoires’’ (Gena, Krantz, McClannahan, & Poulson, 1996, p. 291). Facial expressions, vocal intonation, postures, and
gestures constitute nonverbal affective displays that have important social-communicative functions. They help the
viewer make inferences about a person’s emotional or physiological state, and they can set the occasion for social
interactions to occur (Gena et al., 1996). In his introduction to the third edition of Darwin’s (1872/2009) manuscript
concerning the expression of emotions, Ekman stated that of all nonverbal displays, facial expressions and vocal intonation
were at the heart of the expression of emotion.

Deficits in these forms of expression in people with autism hinder appropriate responding essential for the initiation and
maintenance of social interactions (Gaylord-Ross, Haring, Breen, & Pitts-Conway, 1984; Krantz and McClannahan, 1993;
McEvoy et al., 1988; Rutter and Schopler, 1987; Yirmiya, Kasari, Sigman, & Mundy, 1989). Rutter (1966) noted that children
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with autism avoided eye contact with others and showed little or no interest in people, often looking past or away from them,
which tends to present children with autism as ‘‘markedly aloof and distant’’ (p. 57). In their attempts to reverse the effects of
this outcome, behavior analysts have implemented procedures that taught children with autism to use gestures in nonverbal
communication (Buffington, Krantz, McClannahan, & Poulson, 1998), to engage in pro-social behavior (Reeve, Reeve,
Townsend, & Poulson, 2007), and to display appropriate affect (Argott, Townsend, Sturmey, & Poulson, 2008; Gena, 1994;
Gena, Couloura, & Kymissis, 2005; Schrandt, Townsend, & Poulson, 2009). The present study contributes to that literature,
replicating and expanding upon the affect studies.

Gena (1994) noted that individuals with autism do emit affective responses, but that they often do so non-contextually.
This stimulus-control matter lay at the heart of Gena et al.’s (1996, 2005) studies, whose main premise was that,
‘‘When considered within the broader context in which they are emitted, affective responses can serve as discriminative
stimuli for the use of such modifiers as happy, sad, surprised, dismayed, and puzzled – terms that are used to draw
inferences about a person’s emotional or physiological state’’ (Gena et al., 1996, p. 291). Gena et al.’s (1996) used
in vivo modeling, verbal prompting, and reinforcement to teach youths with autism to emit affective behavior in a
contextually appropriate manner at their schools. To these, Gena et al. (2005) added video-modeling to teach preschoolers
with autism to engage in appropriate affective responding at their homes. In both studies, Gena referred to sets of
discriminative stimuli as ‘‘scenarios,’’ which she defined as questions or statements provided by the therapist (Gena et al.,
1996). To respond to a scenario, participants were trained to emit an experimenter-specified verbal statement that
was contextual with the affective stimuli and a nonverbal response that matched that displayed by the experimenter.
The nonverbal response was limited to facial expressions in Gena et al.’s (1996) study and included matching vocal
intonation in the 2005 study. Both studies demonstrated that operant procedures were effective in teaching appropriate
affect across categories.

Schrandt et al. (2009) demonstrated that prompting, modeling, behavioral rehearsals, and reinforcement were effective
in teaching empathy skills in a pretend-play setting to children with autism. Empathy skills consisted of a contextually
appropriate verbalization and motor response (e.g., patting arm) emitted in response to an affective initiation displayed by a
doll or puppet. Limited generalization of effects to real people was demonstrated. Sadness/Pain was the sole affective
category trained with three of the four participants. A fourth participant received training on Happiness/Excitement and
Frustration as well.

A study by Argott et al. (2008), also concerned with affective behavior of children with autism, targeted appropriate
verbalizations to affective stimuli using a script-fading procedure. Facial expressions and gestures were presented as
discriminative stimuli to which three children with autism were taught to verbally respond by emitting contextual
empathetic statements.

The primary purpose of this study was to systematically replicate and build upon the aforementioned studies on affect
and thus use behavioral procedures, including prompting and reinforcement, to teach children with autism to emit
appropriate verbal and nonverbal affective responses following experimenter social initiations. Conducting a replication of
this type is important given that, as Gena et al. (2005) concluded, affective behavior of children with autism continues to be
under-researched despite the instrumental roles comprehension and expression of emotion play in the occurrence of social
behavior and development of social interactions.

The present study expanded upon Gena et al.’s (1996, 2005) studies in the following ways. First, with respect to nonverbal
affective components, as stated above, Gena et al. (1996) examined the extent to which participant facial expressions
matched those modeled by the therapist. Vocal intonation was not targeted in that study, but it was in Gena et al. (2005).
There, too, participant facial expressions and vocal intonations were assessed based on their matching the model. The
present study targeted both nonverbal components and attempted to define, more precisely, what constituted each.
Therefore, the present study attempted to articulate the particulars of the components necessary for the expression of
emotion and to teach children with autism to produce these components under the right stimulus conditions. The three
components were targeted because each contributes to the production of appropriate affective responding. It is the
combination of verbal and nonverbal components that helps to achieve this outcome (e.g., Banse and Scherer, 1996; Darwin,
1872/2009; Scherer, 1986).

Furthermore, Gena et al.’s (2005) categories included Appreciation, Disapproval, and Sympathy. The present study did not
address Disapproval, but targeted Absurdities and Excitement, both of which had been targeted in Gena et al. (1996).
Including them in the present study helped to examine a wider range of affective responses, particularly with respect to vocal
intonation, which was not similarly assessed for these categories in either of Gena’s studies. Therefore, the present study
defined and measured vocal intonation, facial expressions, and verbalizations across four affective categories, namely,
Responding to Absurdities, Expressing Empathy, Expressing Excitement, and Expressing Gratitude and Appreciation. It is
noteworthy that the purpose of this study was not to examine whether each component was independent, but rather the
extent to which each could be measured and learned separately. This would allow practitioners to identify what kinds of
differences might be expected in the acquisition and generalization of affective responses.

In addition, participants whose affective behavior did not improve following treatment in Gena et al.’s (1996) Sympathy
category were given alternative categories. The use of alternatives to difficult categories was not an option in the present
study. Instead, extensive treatment phases were provided and a shaping procedure was used with two participants to make
possible the acquisition of nonverbal components not in their repertoire, by determining precisely when the criterion for
reinforcement needed to shift to responses that approximated terminal affective responding. Finally, while the present
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study’s main contribution pertained to the components of nonverbal communication, another contribution pertained to
verbal communication. Gena et al. (1996, 2005) trained participants to emit between one and four (listed in Gena, 1994)
verbal responses. The present study trained nine verbal responses per category and used a script-fading procedure to yield
further unscripted verbalizations. The literature on social initiations in autism (e.g., McClannahan and Krantz, 2005)
demonstrated that script-fading procedures increased not only the number of social initiations, but also their variety and
complexity. This study used script fading in an attempt to teach participants to emit a variety of contextual verbalizations
when responding to affective statements. Furthermore, the present study expanded upon Argott et al. (2008) and Schrandt
et al.’s (2009) studies by teaching children with autism to emit all three components of affective behavior together –
verbalizations, facial expressions, and vocal intonation, rather than targeting only verbalizations – and across categories
that offered a wider range of affective displays. In addition, unlike Schrandt et al.’s study, in the current study a real person,
outside the context of pretend play, presented affective discriminative stimuli.

1. Method

1.1. Participants

The participants were three male children enrolled at a private school for students with autism. All had a diagnosis of
autism, from an independent agency. All had been at the school for at least 6 years, during which time they received
behavioral intervention. All participants were responsive to their individualized motivational systems (described below);
they responded well to instructions and they engaged in minimal stereotypic behavior. At the first baseline session, Andy
was 13, Carl was 9, and Marc was 12. Their participation lasted 7–11 months, excluding follow-up sessions held 1–6 months
following treatment.

The participants had moderate-to-mild autism. At the time of the study and in addition to their receiving behavioral
intervention at the school, Andy and Carl were integrated in select classes, including Language Arts, at a general-education
school. Their language functioning, fluency, and reading and listening comprehension were equivalent to the sixth-grade
level. Marc’s reading and listening comprehension were equivalent to the fourth-grade level. The participants could read and
understand all verbal stimuli used in this study and the verbal responses they learned to say. They had been completing
reading and writing tasks (including expressive-language programs) for at least three years prior to their participation.
Furthermore, they all had imitative repertoires.

With respect to their affective skills prior to the study, the participants spoke with clear articulation. Their vocal
intonations were not appropriate, however. Andy’s intonation was monotonous; Carl and Marc’s were unnatural and
stereotypic. The appropriateness of facial expressions differed across participants and affective categories. Andy did not
display a sad expression when a situation evoked empathy; he typically smiled or laughed instead. Carl and Marc’s facial
expressions were often neutral and serious. Although Carl engaged in appropriate smiling and laughing, it was often
noncontextual (e.g., when a peer engaged in disruptive behavior). On few occasions (e.g., during preferred activities with
peers), however, Carl engaged in appropriate, contextual smiling. Marc engaged in contextual smiling and laughing, but only
rarely and in a manner that was not age-appropriate. Neither Carl nor Marc smiled during social interactions, when
complimented or greeted, or when offered a preferred object or activity.

1.2. Setting and materials

All sessions were conducted in a classroom, with desks and chairs, bookcases, computers, printers, and television sets.
Other students and therapists were present on most sessions. During a session, a participant sat at a table across from the
experimenter. On the table, the experimenter placed data sheets, participants’ motivational systems (described below), and,
during treatment, a scripts sheet in front of the participant. The scripts were typed in Arial font size 12 and printed in black on
a letter-sized white paper (22 cm � 28 cm), with a space provided for the participant to draw a check (U) once he has used a
script. During script fading (described below), a smaller sheet (9 cm � 9 cm) was used such that the text could be clearly
viewed, without occupying more than the necessary space on the table. Two videotape recorders taped the participant’s and
experimenter’s front views on select sessions.

1.3. General procedures

Experimental sessions were conducted five days a week. The first author conducted all sessions, except for those designed
to test generalization of treatment effects to three other therapists. A session consisted of 48 trials (12 trials from each of four
categories) and lasted from 15 to 45 min, depending on the phase and time involved in backup reinforcement activities.

A trial consisted of the presentation of a statement (i.e., the verbal discriminative stimulus) by the experimenter, with the
affective- category-appropriate vocal intonation and facial expression (i.e., the nonverbal discriminative stimuli). A trial
ended after 5 s or the reinforcement of a correct response or the correction of an error.

Each affective category included 18 trials, nine were training trials and nine were untrained probes. For every session,
each category’s nine training trials and three of its nine probes were randomly selected. Only the experimenter-based
designations distinguished the two trial types in baseline and follow up. In treatment, only training trials were followed with
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the implementation of an affect-training program, using the procedures described below. Hence, probe trials were the same
throughout the study. The sequence of categories and statements presented by the experimenter varied across sessions in a
controlled randomization pattern. In a given session, statements from a given category were rotated in sets of three prior to
the presentation of another set of three statements for a different category. Sessions always began and ended with a
reinforced training trial, rather than an unreinforced probe trial.

In all phases and for both trial types, the experimenter modeled appropriate affect while presenting the discriminative
stimuli. Given the applied nature of this study, it was necessary for discriminative stimuli to represent what occurs in typical
social contexts and thus ensure correspondence between verbalizations and nonverbal affect.

The four affective categories were (a) Absurdities, which consisted of amusing and playful, yet untrue and unbelievable
exaggerations; (b) Empathy, which consisted of solemn verbalizations that bore sad news and communicated some kind of
loss or misfortune; (c) Excitement, which consisted of enthusiastic, cheerfully expressed news about festive events and
exciting activities; and (d) Gratitude, which consisted of pleasant and friendly statements and questions (see Tables 1–4 and
their descriptions below for more details).

1.4. Verbal and nonverbal discriminative stimuli

Tables 1–4 list the verbal discriminative stimuli that were presented for each participant in Absurdities, Empathy,
Excitement, and Gratitude, respectively. Programming for generalization occurred by including nine exemplars as verbal
discriminative stimuli per category and by using different nouns across sessions. Also listed in each table are the nonverbal
Table 1

Verbal and nonverbal discriminative stimuli presented by the experimenter in the absurdities category.

Verbal discriminative stimuli presented by the experimenter Nonverbal discriminative stimuli

Used as training trials (all were used in

each session)

Used as generalization probes (rotated sets

of three were used in each session)

Vocal intonation Facial expressions

Andy

1. I look like Nemo the fish! I have five legs! 1. Moderate-to-high pitch Ironic smile (smiling

2. My dog can read and write! My neighbor has 50 kids! 2. Lively intonation broadly, wrinkling

3. Your hair just turned green! I go swimming at the library! 3. Loud and clear voice eyes)

4. My cat will start going to school next

year!

I spent a million dollars on my lunch

yesterday!

5. I wear my shoes on my ears on

weekends!

My sister can make a cow fly!

6. I have an apartment on the moon! My name is Funkalose di Okra!

7. I come to school by plane everyday! Every year, it snows in July and August in

New York!

8. I turned 250 last December! Oops, I forgot my nose at home!

9. I can make my nose grow so long and

touch the ceiling!

My brother drank a 100 gallons of orange

juice for breakfast!

Carl

1. I look like Nemo the fish! I can make my nose grow so long and touch

the ceiling!

2. My dog can read and write! I wear my shoes on my ears on weekends!

3. I have five legs! I come to school by plane everyday!

4. Your hair just turned green! Oops, I forgot my nose at home!

5. My cat will start going to school next

year!

I spent a million dollars on my lunch

yesterday!

6. My neighbor has 50 kids! My sister can make a cow fly!

7. I go swimming at the library! My name is Funkalose di Okra!

8. I have an apartment on the moon! Every year, it snows in July and August in

New York!

9. I turned 250 last December! My brother drank a 100 gallons of orange

juice for breakfast!

Marc

1. I have five legs! I look like Thomas the Tank Engine!

2. I have three eyes on my forehead! I can make my nose grow so long and touch

the ceiling!

3. My dog flies! You look like Abby Yo Yo!

4. My cat has 10 legs! Your hair just turned green!

5. I have purple eyes! My cat sleeps in the fridge!

6. My sister can make a cow fly! I wear my shoes on my ears!

7. My name is Mother Goose! Thomas the Tank Engine looks just like

Cinderella!

8. Cats bark all the time! I come to school on weekends!

9. Oops, I forgot my nose at home! I swim in the snow!



Table 2

Verbal and nonverbal discriminative stimuli presented by the experimenter in the empathy category.

Verbal discriminative stimuli presented by the experimenter Nonverbal discriminative stimuli

Used as training trials (all were used in each

session)

Used as generalization probes (rotated sets of three

were used in each session)

Vocal

intonation

Facial expressions

Andy

1. I woke up with a terrible headache. My mom is very sick today. 1. Sad and

low voice

Sad expression

(tilting of head, wrinkling

of eye-brows, frowning by

turning corners of

2. I forgot to bring my lunch with me. The airline canceled my flight. I’ll miss my sister’s

wedding.

3. Someone stole my purse on the bus. My grandma’s puppy died yesterday.

4. My tummy hurts so much. A man stepped on my toe; it hurts terribly.

5. I fell on my way back home yesterday. I miss my dad terribly; I haven’t seen him since

August.

6. My neighbor twisted her ankle very badly. My dad called yesterday to tell me that my rabbit

died.

mouth downward)

7. The door slammed on my baby nephew’s

hand.

My sister and her family are moving to California; I

won’t see them for another year.

8. My feet hurt so much; they’re killing me. I cry every time I think of my grandpa, because I

miss him so much.

9. Someone stole my brand new bicycle from

the garage.

I mistakenly shut the door on my little brother’s

tiny hand. He cried a lot.

Carl

1. I woke up with a terrible headache. I forgot to bring my lunch with me.

2. Someone stole my purse on the bus. My neighbor twisted her ankle very badly.

3. My mom is very sick today. Someone stole my brand new bicycle from the

garage.

4. My tummy hurts so much. I miss my dad terribly; I haven’t seen him since

August.

5. I fell on my way back home yesterday. My dad called yesterday to tell me that my rabbit

died.

6. My grandma’s puppy died yesterday. A man stepped on my toe; it hurts terribly.

7. The door slammed on my baby nephew’s

hand.

I cry every time I think of my grandpa, because I

miss him so much.

8. My feet hurt so much; they’re killing me. My sister and her family are moving to California; I

won’t see them for another year.

9. The airline canceled my flight. I’ll miss my

sister’s wedding.

I mistakenly shut the door on my little brother’s

tiny hand. He cried a lot.

Marc

1. My mom is very sick today. I woke up with a terrible headache.

2. I missed my sister’s birthday party. I forgot to bring my lunch with me.

3. My grandma’s puppy died yesterday. I lost my bag on the bus.

4. I miss my dad terribly. My tummy hurts so much.

5. I miss my mom so much. I fell on my way back home yesterday.

6. My rabbit died. My neighbor twisted her ankle very badly.

7. A man stepped on my toe; it hurts terribly. My brother hurt his hand so badly.

8. My sister is moving to another city; I’m

gonna miss her.

Someone stole my brand new bicycle from the

garage.

9. I shut the door on my little brother’s hand.

He cried a lot.

My feet hurt so much; they’re killing me.
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discriminative stimuli corresponding to each category. Perfecting the presentation of these nonverbal components (detailed
below) was based upon direct observation and interobserver agreement by therapists, not objective measurements (e.g.,
sound frequency or spectrum analyzer for vocal intonation).

Table 1 lists the verbal discriminative stimuli that were presented by the experimenter during training trials and
generalization probes in Absurdities. Also listed are the nonverbal discriminative stimuli presented by the experimenter.
These social stimuli are difficult to describe, but easily recognizable (pictures or videos can be obtained from the first author).
In this category, the stimuli that defined vocal intonation were (a) a moderate-to-high pitch, which bore more amusement
than a normal pitch typically associated with straightforward communication or a high pitch typically used to complain of
‘‘ill-treatment’’ or ‘‘slight suffering’’ (Darwin, 1872/2009, pp. 92–93); (b) a lively intonation, which articulated playfulness
and silliness in the absurdities being communicated; and (c) a loud and clear voice, to further reinforce the absurd and untrue
nature of the statements and which contrasted the intonation that would typically express sadness or tiredness. The
experimenter used these nonverbal stimuli to present statements that were designed to evoke an appropriate response. In
addition, the experimenter displayed an ironic (wry or humorous) facial expression, which involved (a) smiling broadly,



Table 3

Verbal and nonverbal discriminative stimuli presented by the experimenter in the excitement category.

Verbal discriminative stimuli presented by the experimenter Nonverbal discriminative stimuli

Used as training trials (all were used in each

session)

Used as generalization probes (rotated

sets of three were used in each session)

Vocal intonation Facial expressions

Andy

1. I’m ordering Sushi Ginza for dinner! I might go swimming tomorrow! 1. Lively intonation Happy expression

2. I had spaghetti with clams from Cascarino’s! My brother makes me laugh the most! 2. Loud and clear voice (broad smile, baring teeth)

3. My parents are taking me to the movies

tonight!

I’m going to the beach this weekend!

4. I’m going for dinner at my friend’s house on

Saturday!

I won $5000 in the lottery!

5. I saw Marta’s baby girl! She’s so cute! My dad got me a brand new bike for my

birthday!

6. My mom cooks the best meals just for me! I’m going to Disneyland with my

family!

7. We’re getting a huge trampoline for the

backyard!

My brother and I play video games

every weekend!

8. My dad takes me out to dinner every weekend,

and he lets me choose the restaurant!

My friend is having a party this

weekend and I’m invited!

9. I’m going shopping for new clothes and new

toys this weekend!

My mom got a brand new car and she’s

taking me for a ride tomorrow!

Carl

1. I’m ordering KFC for dinner! I had pizza from Pizza Hut last night!

2. My parents are taking me to the movies

tonight!

I’m going to the beach this weekend!

3. I might go swimming tomorrow! I won $5000 in the lottery!

4. I’m going for dinner at my friend’s house on

Saturday!

My dad got me a brand new bike for my

birthday!

5. I saw Abby’s baby boy! He’s so cute! I’m going to Disneyland with my

family!

6. My friend is having a party this weekend and

I’m invited!

My brother and I play video games

every weekend!

7. My brother makes me laugh the most! I’m going shopping for new clothes and

new toys this weekend!

8. My mom cooks the best meals just for me! My dad takes me out to dinner every

weekend, and he lets me choose the

restaurant!

9. We’re getting a huge trampoline for the

backyard!

My mom got a brand new car and she’s

taking me for a ride tomorrow!

Marc

1. I might go swimming tomorrow! I had doughnuts for breakfast this

morning!

2. My brother makes me laugh the most! My mom made my favorite dinner!

3. I’m going to the beach this weekend! My parents are taking me to the movies

tonight!

4. My mom got me a brand new computer game! I’m going for dinner at my friend’s

house on Saturday!

5. My dad got me a brand new bike for my

birthday!

My mom cooks the best meals just for

me!

6. I’m going to Disneyland with my family! We’re getting a huge trampoline for the

backyard!

7. My brother and I play video games every

weekend!

I watched my favorite show on TV last

night. It was so much fun!

8. My friend is having a party this weekend and

I’m invited!

I’m going shopping for new clothes and

new toys this weekend!

9. My mom got a brand new car and she’s taking

me for a ride tomorrow!

My dad takes me out to dinner every

weekend, and he lets me choose the

restaurant!
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baring her teeth; (b) wrinkling her eyes; and (c) moving her head slightly backwards, while stretching her neck, thus
suggesting to the participant that the verbal statement was a joke.

Table 2 lists the discriminative stimuli presented in Empathy. The stimuli that defined vocal intonation here were a sad
and low voice, which helped articulate the solemnness of the verbalizations and their underlying message of loss or
misfortune. The experimenter used these nonverbal stimuli to present statements designed to evoke an empathetic
response. The experimenter displayed a sad expression, which involved (a) slightly tilting her head; (b) wrinkling her
eyebrows; and (c) frowning, by turning the corners of her mouth downward, thus suggesting that the verbal statement bore
sad news.



Table 4

Verbal and nonverbal discriminative stimuli presented by the experimenter in the gratitude and appreciation category.

Verbal discriminative stimuli presented by the experimenter Nonverbal discriminative stimuli

Used as training trials (all were used in each

session)

Used as generalization probes (rotated sets

of three were used in each session)

Vocal intonation Facial expressions

Andy

1. How is your mom doing? How are your brothers doing? 1. Moderate-to-lively

intonation

Smile (stretching of

sealed lips upwards)

2. Did you have a nice weekend/night? Are you feeling alright? 2. Loud and clear voice

3. Are you enjoying your day so far? Would you like to have a snack?

4. Are you doing anything special tonight/

tomorrow?

If you’re tired, we can finish talking a little

later.

5. Can I get you something to drink? How are you doing today?

6. Is everything okay with you? Would you like to have one of the

doughnuts I got?

7. Would you like to take a break? Would you like to have a drink of water?

8. Can I get you anything from the fridge? Let me know if you’d like to have a snack.

9. Let me know if you need anything to drink. Would you like to go to the water cooler on

the third floor?

Carl

1. How is your mom doing? Did you have a nice weekend/night?

2. Are you enjoying your day so far? Is everything okay with you?

3. How are your cousins doing? Can I get you anything from the fridge?

4. Are you doing anything special tonight/

tomorrow?

If you’re tired, we can finish talking a little

later.

5. Can I get you something to drink? How are you doing today?

6. Are you feeling alright? Would you like to have one of the

doughnuts I got?

7. Would you like to have a snack? Would you like to have a drink of water?

8. Would you like to take a break? Let me know if you’d like to have a snack.

9. Let me know if you need anything to drink. Would you like to go to the water cooler on

the third floor?

Marc

1. How’s Ali doing? How is your mom doing?

2. Are you feeling alright? Did you have a nice weekend/night?

3. Would you like to have a snack? Are you enjoying your day so far?

4. If you’re tired, we can finish talking a little later. Are you doing anything special after

school?

5. Would you like to have one of the doughnuts I

got?

Can I get you something to drink?

6. Would you like to have a drink of water? Is everything okay with you?

7. Let me know if you’d like to have a snack. Would you like to take a break?

8. How are you doing today? Can I get you anything from the kitchen?

9. Would you like to go to the water cooler on the

third floor?

Let me know if you need anything to drink.
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Table 3 lists the discriminative stimuli presented in Excitement. Appropriate vocal intonation involved (a) a lively
intonation, which articulated enthusiasm and cheerfulness in the fun-filled, joyous news being communicated; and (b) a
loud and clear voice, to further reinforce the festive nature of the statements, contrasting the intonation that would typically
express sadness or tiredness. The experimenter displayed a happy facial expression, smiling broadly and baring her teeth,
thus suggesting that the verbal statement bore exciting news.

Table 4, concerning Gratitude, lists the discriminative stimuli presented. Here, the stimuli that defined vocal intonation
were (a) a moderate-to-lively intonation, which helped articulate the caring, hospitable nature of the expressed statements;
and (b) a loud and clear voice, which also reinforced the pleasant nature of the verbal communication. In addition, the
experimenter displayed a facial expression that involved smiling without necessarily baring her teeth, thus suggesting that
the verbal statement was friendly, but more matter-of-fact than exciting.

1.5. Dependent measures

1.5.1. Verbal and nonverbal affective responses

Table 5 lists responses that were trained across categories, expressing the affect that corresponded to each. Nine
responses were taught per category, matching the number of training trials. Specific verbal responses were not paired with
discriminative stimuli. Consistent with expressive-language programs the participants were exposed to at school, a
verbalization was considered correct only if made with proper eye contact and if used no more than twice per session.
Otherwise, a prompt was provided (described in Section 1.7) and the verbalization was marked incorrect. Also listed in



Table 5

Verbal and nonverbal responses taught in the treatment condition.

Affective category Verbal responses Nonverbal responses

Vocal intonation Facial expressions

Responding to absurdities 1. That’s so silly! 1. Moderate-to-high pitch 1. Ironic smile (broad smile baring teeth)

or laugh/giggle

2. I can’t believe that! 2. Lively intonation

3. You’re too funny! 3. Loud and clear voice

4. No way!

5. Oh, this is ridiculous!

6. That’s impossible!

7. There’s no way that’s true!

8. Very funny, Nidal!

9. My gosh, that can’t be true!

Expressing empathy 1. That’s too terrible. 1. Sad and low voice 1. Sad (stretching sealed

2. I’m sorry to hear that. lips downwards, tilting

3. That’s really sad. or shaking head)

4. What a shame.

5. Gosh, I’m so sorry.

6. That’s so upsetting.

7. This is sad news.

8. It’s too bad.

9. Oh no. That’s terrible.

Expressing excitement 1. Oh, that’s wonderful! 1. Lively intonation 1. Happy smile (broad

2. That’s so exciting! 2. Loud and clear voice smile, baring teeth)

3. I absolutely love that!

4. That’s fabulous!

5. So glad to hear that!

6. I’m so happy for you!

7. Wow! That’s great news!

8. Wonderful! That’s so good!

9. My gosh, that’s amazing!

Expressing gratitude

and appreciation

1. Thanks for asking. 1. Moderate-to-lively

intonation

1. Smile (stretching sealed lips upwards)

2. It’s nice of you to ask. 2. Loud and clear voice

3. You’re too kind to ask.

4. Fine/Good/Yes/No. Thank you.

5. Thank you for caring.

6. Actually, ___. Thanks.

7. You’re so thoughtful to ask.

8. I appreciate your asking.

9. It’s so sweet of you to ask.
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Table 5 are the facial expressions and vocal intonations targeted for each category; notably, they are consistent with those
used to define the nonverbal discriminative stimuli detailed above.

The dependent variable was appropriate affective responding. The dependent measures were the percentages of trials
during which appropriate responding occurred separately for motor and verbal responses. Three responses were measured
in each trial: the percentage of appropriate facial expressions alone, vocal intonation alone, and verbal responses alone. An
affective response was considered correct if all components were emitted correctly and independently within 5 s of the
experimenter’s presentation during a trial. An incorrect response meant that one or more of the components were missing or
not to criterion, or that the child did not make eye contact or respond within 5 s. The mastery criterion was 89% correct on
three consecutive sessions for each measure of affective responding, across trials and categories.

1.6. Interobserver agreement

The primary therapist (first author) and five secondary observers obtained point-by-point interobserver agreement (IOA)
on each response component, for both trial types, across the three phases on 46% (Andy and Marc) and 64% (Carl) of the
sessions. Before their data could be used, observers were trained to a criterion of at least 80% IOA on two consecutive
sessions, which was especially useful for nonverbal responding. The percentage of IOA was calculated by dividing the
number of agreements by the total number of agreements and disagreements, then multiplying the quotient by 100. Overall,
the agreement data were high, with a mean of 95.72%, 98.05%, and 97.72% across components, categories, and trial types for
Andy, Carl, and Marc, respectively. They were the highest in baseline, followed by treatment and follow up. Agreement data
were higher for verbal than for nonverbal components. Among the nonverbal responses, agreement data were higher for
intonation than facial expressions. A complete table of results for interobserver agreement is available from the first author.
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1.7. Independent variable, experimental design, and conditions

The independent variable, the affect-training program, was a complex treatment package consisting of reinforcement,
prompting, script fading, and shaping. A multiple-baseline-across-categories design was used to assess the effects of the
affect-training program on increasing appropriate affective responding in three children with autism. The experimenter
initiated the session by providing the discriminative stimuli for the first trial. What followed depended on the phase in effect
and trial type.

1.7.1. Baseline

In baseline, training and probe trials were presented, but were not followed with treatment. A trial was terminated 5 s
after the presentation of the discriminative stimuli. During baseline, and across all phases, reinforcement was provided for
appropriate attending behavior (e.g., establishing eye contact) and for participation in the sessions, based on the child’s
individualized motivational system, through which a participant earned tokens (checks or yeses) exchangeable for preferred
activities (e.g., access to a computer game, going on the scooter, etc.) that required a 2–5-min break from the session. For each
participant, the same motivational system was used throughout the school day, as were the back-up reinforcers. Across all
phases, reinforcement for attending responses during probes was delivered 5 s after the trial, thus reinforcement was not
inadvertently provided contingent upon affective responding. Baseline was concluded for each participant when stable
performance was observed upon visual inspection of the data for the percentage of trials in which appropriate responding
occurred.

1.7.2. Treatment

In treatment, training trials were followed with the implementation of the affect-training program, but probes were not.
Correct responses on training trials were reinforced; incorrect responses were consequated with modeling and/or
prompting.

Specifically, reinforcement was provided contingent upon correctly emitting any or all of the components that
constituted the dependent variable within 5 s of the presentation of a training trial during treatment. Therefore, on a single
trial, positive feedback was provided for correctly emitted component(s) (e.g., ‘‘Nice telling me ‘I’m sorry to hear that’ using a
sad voice!’’) even if one or both other components of a response were incorrect and required corrective feedback (e.g., ‘‘This is
a sad sentence. Please show me a sad face.’’), and hence was scored as incorrect. Likewise, the experimenter could provide up
to three positive statements per trial if all three components were emitted correctly. Whether targeting one, two, or all
components, a positive statement was specific to that component. Therefore, offering a behavior-specific praise statement
contingent upon correct vocal intonation did not adventitiously reinforce incorrect facial expression emitted on the same
trial. Behavior-specific praise statements and tokens were systematically faded through treatment. Specifically, a dense
schedule of reinforcement (a continuous schedule of reinforcement with tokens and a high-pitched, excitedly verbalized
behavior-specific praise provided for each correctly emitted component) was used at the start of treatment for a given
category, and a lean schedule (a variable ratio schedule with only one token or a toned-down behavior-specific praise
statement used to reinforce every 9–12 correctly emitted components) toward the end of treatment, when the participants
had mastered the target responses. At that latter point of treatment, behavior-specific praise statements were replaced often
with further category-specific responses (e.g., ‘‘Thanks for caring’’ in Excitement or ‘‘Of course I’m being silly!’’ in
Absurdities).

With respect to prompting, on training trials during treatment, the experimenter used modeling to train nonverbal and
verbal affective responses. These prompts were used because of their inherent ability to demonstrate for the learner what
constituted correct responding (Miltenberger, 2012). For example, after presenting the discriminative stimulus ‘‘My tummy
hurts so much,’’ the experimenter would tell the participant ‘‘This is a sad sentence. You say ‘I’m sorry to hear that’ in a sad
way [while pointing to that or another script on the sheet and modeling the appropriate intonation] and show a sad face
[while modeling the appropriate facial expression]’’. Such modeling prompts were used predominantly at the start of
treatment and were provided immediately following the presentation of the discriminative stimulus to promote errorless
learning. They were systematically faded as appropriate responding increased. A faded prompt was reinstated, as necessary,
for error correction. Subsequently, verbal prompts were used on training trials during treatment (e.g., ‘‘This is a sad sentence.
Show me a sad face.’’) and were faded quickly; an error was marked incorrect and not reinforced. When a participant
responded correctly to a prompt, the trial was still marked incorrect, but the post-prompt response was acknowledged (e.g.,
‘‘That’s showing me a sad face.’’). When a participant erred on a trial following extensive treatment sessions (i.e., after having
received training on at least 10 sessions and achieved a minimum of 78% correct on a given component), the prompt
consisted of an expectant look or the verbal instruction, ‘‘Try again,’’ to prompt a correct response, rather than specifying the
category and its corresponding set of responses. Up to two rehearsals were offered if a participant responded incorrectly on
the same trial following a prompt. If an error still occurred, the session proceeded to the next trial.

Written scripts were used to teach appropriate verbal responses and a script-fading procedure followed given its
effectiveness in promoting variability and emergent language (Krantz and McClannahan, 1993). As described above,
typewritten scripts were placed in front of the participant during training trials in treatment. Prompting (e.g., While
physically prompting the participant to point to the script on the sheet, the experimenter would say ‘‘This is a happy
sentence. You say ‘I’m so happy for you!’.) was provided when a participant did not independently or correctly read the script
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or provide a suitable unscripted verbalization. Written scripts were faded from end to beginning until there were no more
words on the paper. Finally, the paper, itself, was removed. An unscripted verbalization meant that the scripts were partially
or completely faded and the verbalization differed from a scripted verbalization, at minimum, by a noun, verb, or adjective.
For example, whereas the verbalizations ‘‘You are too kind to ask’’ and ‘‘It is nice of you to ask’’ are scripted, ‘‘It is kind of you
to ask’’ is unscripted. Levels of script-fading differed across participants and categories. In general, however, in Fading Level 1
(F1), one or two words were faded from the ending of each script. In F2, more words were faded from the ending of each
script. In F3, only the first word from each script remained on the sheet. For Andy, in F4 the scripts were completely faded, but
the dashes continued to be available for him to check off, and in F5 the sheet was no longer presented. For Carl and Marc,
however, F4 constituted a turning point, which will be further addressed in the Results. F4 consisted of a script-fading level
whereby all scripts were completely faded, but rather than presenting the blank sheet with the faded scripts on all training
trials, the sheet was presented only on five and removed from the participant’s view on the remaining four training trials
within a category. (Tables detailing all levels of script-fading and the graduated removal of the script sheet for each category
and participant are available upon request from the first author.)

Finally, for facial expressions that were demonstrably difficult to acquire, as evidenced by the fact that they were
associated with extended training and were the last to emerge, reinforcement was provided based on a shaping procedure
that was individualized for each participant/target component. The experimenter used a decision tree to determine
whether reinforcement should be provided or withheld contingent upon a given response. The decision tree consisted of a
list of target facial expressions. During each training session, approximations to each target response were specified based
upon performance in the previous session, and reinforcement was provided or withheld accordingly. For example, the
list of approximations for displaying a sad expression for Marc were: (a) Reinforcement for maintaining a serious
expression (i.e., the absence of a smile); (b) Reinforcement for maintaining a serious expression while tilting his head;
(c) Reinforcement for slightly stretching his sealed lips downwards before or after emitting verbalization, while tilting
his head; and (d) Reinforcement for stretching his sealed lips downwards before and after emitting verbalization, while
tilting his head.

Probe trials interspersed through the treatment phase were not followed by any of the components of the affect-training
program described above. Therefore, they were presented in a manner that was identical to baseline conditions.

1.7.3. Follow-up

Two follow-up sessions that were identical to baseline conditions were conducted 6–7 weeks and 11–25 weeks after
treatment.

1.8. Procedural integrity

Procedural-integrity measures were obtained on 46% of the sessions for Andy and Marc, and 64% of the sessions for Carl.
Reliability measures were obtained on the presentation of all stimuli associated with a given trial under each category, and
on the delivery or withholding of consequences in each trial. The score for this measure was 92% reliability across conditions
and participants. Interobserver agreement obtained for procedural integrity was 98%.

1.9. Social validity measure

A social validity measure was used to assess the extent to which the verbal responses that were taught in this study
matched those provided by experimentally naı̈ve members of the community. To accomplish this, eight students enrolled
in a graduate psychology course at a local university were asked to provide verbal responses they deemed appropriate for
each category. Prior to viewing experimental videos, each student provided three verbalizations in response to each of four
verbal stimuli belonging to the categories used in this study. Next, the students were asked to judge the effectiveness of
the affect-training program upon viewing segments of videotapes of affective responding emitted during nine trials in
baseline and nine probes in treatment. The order of presentation of the paired segments was randomly assigned across
participants, categories, and phases. The sequence of presentation of segments within each pair was randomly assigned
across phases. The scorers were asked to judge which segment of each pair was more appropriate. For this part, the scorers
were informed that they would watch video footage featuring 18 trials, each consisting of affective stimuli presented by a
therapist and a response by a child with autism. Then, the scorers were given oral and written response definitions
describing the components of the discriminative stimuli and the categories used. Finally, the scorers were informed, orally
and in writing, that:
The 18 trials are arranged into nine pairs, each of which consists of a trial conducted during the baseline phase of the
study and another conducted after an affect-training program (i.e., treatment) had been implemented for the same
student and the same affective category. After viewing both trials in a pair, please indicate which of the two trials was
conducted in baseline, and which was conducted in treatment.
The social-validity data pertaining to verbalizations were summarized by counting the number of verbalizations offered
by the students that matched those used in this study. The data pertaining to the videos were summarized as the percentage
of correctly identified trials.
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2. Results

The implementation of the affect-training program resulted in a systematic increase in appropriate affective responding
from baseline to treatment (see Figs. 1, 3 and 5). This improvement occurred in the three response components, during
training and probe trials, and across categories and participants. With respect to generalization from training to probe trials,
Andy (Fig. 2) freely generalized from training to probe trials since the beginning of the affect-training program. Carl (Fig. 4)
and Marc (Fig. 6), however, failed to generalize immediately from training to probe trials. They achieved this goal when a
later fading step was implemented.

Examining components separately made more visible the differences in the acquisition of each, highlighting that, for
Andy, displaying appropriate facial expressions required more training sessions (see Table 6 to view the number of sessions
required to achieve the mastery criterion across trial types, components, and participants). For Carl, displaying appropriate
facial expressions required more training sessions during Empathy, as did using appropriate intonation in Absurdities. For
Marc, displaying appropriate facial expressions required more training sessions during Empathy, as did using appropriate
intonation in Excitement. In most cases, verbal responding was acquired faster than both forms of nonverbal responding.
Vocal intonation and facial expressions were acquired more gradually for both training and probe trials. The data on facial
expressions show that extended training was required for Andy to smile, be it for Absurdities or Gratitude, than it was for
him to display a sad facial expression for Empathy. The opposite was true for Carl and Marc; they required substantially more
training sessions to display a sad expression than to smile, as they tended to smile when presented with Empathy
statements. Performance on each component is detailed next. First, however, it is noteworthy that generalization of effects
from the primary to secondary therapists was observed for Carl and Marc. This was true across categories, phases, and trial
types.

2.1. Verbal responding

The participants did not remain silent during baseline. Nevertheless, very few responses, if any at all, met the stated
criteria. Andy typically responded by reiterating the experimenter’s initiations, only using different nouns (e.g., Andy’s
response to ‘‘I woke up with a terrible headache,’’ would be ‘‘I woke up with the flu’’). His verbalizations improved
systematically with the introduction of treatment. The percentage of correct verbalizations for Andy increased from baseline
(mean performance ranged from 0% to 13% correct) to treatment (mean performance ranged from 83% to 93% correct) across
trial types and categories.

Fig. 1 shows some irregularities with respect to verbalizations in baseline for Andy. During the first two Empathy
treatment sessions, the experimenter kept the scripts sheet on the table even when presenting statements for categories still
in baseline. The sheet not only included the written scripts for Empathy, but it also included labels of the four categories
using adjectives that would be easily understood by the participants. Sad Talk, Funny Talk, Kind Talk, and Happy Talk, were
typewritten on the sheet, with scripts for Sad Talk (i.e., Empathy) presented below that label. Following the presentation of
Table 6

The number of sessions that was required for each participant to meet the mastery criterion of 89% correct on three consecutive sessions for each measure o

affective responding, on training and probe trials, across four affective categories.

Andy Carl Marc

Training trials Probes Training trials Probes Training trials Probes

Absurdities

Vocal intonation 8 9 27 23 10 81

Facial expression 43 45 3 23 15 81

Verbal responses 3 4 3 27 9 81

Empathy

Vocal intonation 11 24 9 23 20 67

Facial expression 10 25 21 23 59 80

Verbal responses 6 7 3 23 3 71

Excitement

Vocal intonation 25 18 8 13 22 29

Facial expression 10 15 7 13 21 28

Verbal responses 5 3 3 14 9 28

Gratitude and appreciation

Vocal intonation 8 6 6 29 23 49

Facial expression 29 27 6 20 23 46

Verbal responses 4 17 10 46 32 Did not meet criteriona

a The treatment phase was concluded before Marc met the mastery criterion of 89% or above on three consecutive sessions. Two factors might have

contributed to this result: (a) for probe trials, the mastery criterion could be met only if a participant responded appropriately on all three probe trials in a

given session, thus the criterion for probes was, in effect, 100% correct on three consecutive sessions and (b) a verbal response might have been appropriate

but could be counted as correct only if a participant did not use a given verbalization more than twice per session.
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Fig. 1. The percentage of training trials during which Andy emitted appropriate Verbalizations (filled squares), Vocal Intonation (filled triangles), and Facial
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Absurdities, Gratitude, and Excitement, in the baseline, treatment, and follow-up phases of the study.
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Excitement statements, Andy modified the written scripts intended for Empathy by replacing adjectives such as ‘‘sad’’ with
‘‘happy,’’ ‘‘funny,’’ or ‘‘kind,’’ and used those scripts to respond to Excitement, Absurdities, and Gratitude statements,
respectively. As of the ninth session, the experimenter removed the scripts sheet from Andy’s view when presenting
statements that belonged to categories still in baseline to undo this unintended outcome. Andy’s appropriate verbalizations
declined systematically, stabilizing at 0% correct. The second instance in which Andy emitted appropriate verbal responding
in baseline occurred toward the end of that phase for Excitement. During the first 40 sessions, Andy happened to be
scheduled to engage in non-research related, education programming outside the classroom during Carl’s research sessions.
Due to a schedule change, on the day of Andy’s 41st session, he was present in the classroom during Carl’s session. Andy
overheard the exchanges made between Carl and the experimenter. Subsequently, and for the first time in the study, Andy
used the appropriate verbal responses, ‘‘That’s great’’ and ‘‘That’s good’’ to respond to initiations in Excitement, which
suggests that Andy had borrowed those responses from Carl, who had been using them throughout baseline. With the
introduction of treatment, however, the increase in appropriate verbal responding was markedly higher than that observed
in baseline.

Following the introduction of treatment, Carl emitted appropriate verbalizations during training trials, but not during
probes. The increase in appropriate verbal responding during probe trials in Gratitude occurred 16 sessions following the
introduction of treatment. During the first 15 sessions of treatment, Carl seemed to have discriminated between the two trial
types, based on the presence (during training trials) or absence (during probes) of the sheet with the written scripts, and he
responded accordingly. With the advancement of the script-fading levels, there was a systematic increase in the percentage
of appropriate verbal responding during probes. This is also true for appropriate verbal responding during the probe trials in
Absurdities. Carl emitted appropriate verbalizations during baseline in Empathy and Excitement. Nonetheless, there was
very little variety in these verbalizations. For example, to initiations in Empathy, Carl reliably responded ‘‘That’s not good.’’
To initiations in Excitement, he used four variations: ‘‘That’s great/good/cool/nice.’’ Very rarely did Carl use the last two
variations. Likewise, once the affect-training program was introduced and prior to the systematic fading of the sheet with the
scripts during training trials for Empathy and Excitement, the only appropriate verbalizations that Carl emitted during
probes were those he had emitted in baseline (e.g., ‘‘That’s not good’’ and ‘‘That’s great’’). As with Andy, the percentage of
correct verbalizations for Carl increased from baseline (mean performance ranged from 0% to 24% correct) to treatment
(mean performance ranged from 70% to 91% correct) across trial types and categories.

For Marc, there was a systematic increase in the percentage of training trials on which he emitted appropriate verbal
responding with the introduction of treatment (mean performance ranged from 0% to 6% correct per category in baseline and
from 83% to 95% in treatment). In addition, there was an eventual increase in the percentage of nonreinforced probes in
which he emitted appropriate verbal responding (mean performance ranged from 0% to 22% correct per category in baseline
and from 69% to 90% in the last 32 sessions of treatment). Thus, the effects of treatment ultimately generalized from training
trials to probes. This generalization, however, occurred only after the introduction of Fading Level 4 (F4) and for the
remaining 32 sessions in treatment across categories. This is because, as with Carl, Marc discriminated between the two trial
types, based on the presence (training trials) or absence (probe trials) of the scripts sheet, and he responded accordingly,
emitting appropriate affect during training trials, but not during probes. F4 consisted of a script-fading level whereby all
scripts were completely faded, but rather than presenting the sheet with the faded scripts on all training trials, the sheet was
presented only on four and removed from Marc’s view on the remaining five training trials within a category. With the
introduction of F4, there was an increase in the percentage of appropriate verbal responding during probes. This
improvement occurred because Marc could no longer distinguish between trial types and respond differentially accordingly.
This was true during all categories, except Gratitude, because Marc’s verbalizations during probes in baseline and treatment
were limited to repeating polite verbalizations (e.g., ‘‘No, thank you’’) already in his language repertoire.

2.1.1. Scripted and unscripted verbalizations emitted in treatment

There was a slight increase in the percentage of unscripted verbalizations from baseline to treatment across categories.
This was true for Andy and Marc, but not for Carl. For Andy, the percentage of unscripted verbalizations emitted during
training trials increased following the introduction of treatment across categories, except Absurdities; and it increased
during probes in Empathy and Excitement. Marc’s unscripted interactions increased in Absurdities and Excitement, across
trial types, following the introduction of treatment. There was, however, a decrease in unscripted verbalizations produced in
Gratitude. Carl produced virtually no unscripted verbalizations following treatment. It was only during Empathy probes that
there was an initial increase in unscripted verbalizations. As noted earlier, however, these were repetitive in nature. (Figures
depicting unscripted verbalizations are available upon request from the first author.)

2.2. Vocal intonation

With respect to vocal intonation, irrespective of the category, Andy’s vocal intonation was, for the most part, neutral and
monotonous during baseline. On training trials for Andy, the percentage of correct vocal intonation increased from baseline
to treatment in all categories (mean performance increased from 0% in baseline to a range of 72–94% correct in treatment,
depending on category). This was true on probes as well (mean performance increased from 0% in baseline to a range of 79–
89% correct in treatment, depending on category). Vocal intonation for Carl and Marc was also unnatural and stereotypic
during baseline. There was a systematic increase in appropriate vocal intonation with the introduction of treatment. In
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addition, generalization from training to probe trials on vocal intonation was observed, similar to that observed with verbal
responding. Again here, for both participants, there was a delay in the onset of the systematic increase of appropriate vocal
intonation during probe trials. Carl’s mean performance had a range of 0–3% in baseline, and it increased to a range of 61–94%
correct across categories and trial types in treatment. Marc’s mean performance had a range of 0–11% in baseline, and it
increased to a range of 30–95% correct across categories and trial types in treatment.

2.3. Facial expression

Andy displayed a flat, neutral facial expression during baseline, across categories. Facial expression clearly required the
most training, as shown by the longer acquisition curves in Figs. 1 and 2. Andy’s expressions improved in treatment, but
extensive training was required before he achieved proficiency. This was true for the three categories that required smiling
behavior and for both trial types. Andy’s mean performance had a range of 0–1% in baseline, and it increased to a range of 51–
89% correct across categories and trial types in treatment.

Carl’s facial-expression record was not as simple. First, the same pattern of generalization from training to probe trials
was observed on facial expression as with verbalizations and vocal intonation, as it coincided with the gradual fading of the
scripts sheet, not with the start of treatment. Second, as shown in Figs. 3 and 4, Carl emitted appropriate facial expressions in
baselines of Absurdities and Excitement. Furthermore, these increases in the display of appropriate facial expressions
became more apparent when treatment was implemented for Empathy. Verbal prompts that gave Carl the instruction to
display a sad facial expression, and specifically to abstain from smiling during the Empathy category, might have
inadvertently taught him the following discrimination: Display a sad facial expression during Empathy, and smile during
‘‘non-Empathy’’ categories. It is also possible that the implementation of treatment in the second category, Empathy, caused
Carl to attend to the fact that his task was to imitate the experimenter. Subsequently, he imitated the experimenter’s facial
expression during baselines of Absurdities and Excitement. Nonetheless, Carl’s correct facial expressions increased from
baseline to treatment in all categories and for both trial types, except it took longer for his performance to improve on
Excitement probes (see Fig. 4). Carl’s mean performance had a range of 0–10% in baseline, and it increased to a range of 68–
94% correct across categories and trial types in treatment.

Finally, although Marc’s appropriate facial responding was not at zero during baselines for Gratitude and Excitement,
there was a systematic increase in facial expression with the start of treatment, not only with those categories, but also with
Absurdities and Empathy. In addition, the same generalization from training to probe trials observed with verbalizations and
vocal intonation was observed with facial expression; with a delay in the onset of its systematic increase during probes
coinciding with F4 during training, not with the start of treatment. Marc’s mean performance had a range of 0–9% in baseline,
and it increased to a range of 28–88% correct across categories and trial types in treatment.

2.4. Follow-up sessions

The percentage of appropriate affective responding emitted by Andy across trial types, components, and categories was
modestly better on follow-up sessions (overall mean performance of 49.38%) than in baseline (overall mean performance of
2.04%). The extent to which appropriate affective behavior was maintained through follow up varied for Andy. It differed
across components, with facial expressions being the least to maintain; and across categories as well, maintaining well in
Empathy, less so in Gratitude and Absurdities, and the least in Excitement. For Carl, the percentage of appropriate affective
responding was, in all respects, better in follow up (overall mean performance of 81.81%) than in baseline (overall mean
performance of 6.63%). Maintenance of appropriate affective responding was very high across trials and categories, except
for vocal intonation in Empathy and verbal responding in Absurdities. For Marc, maintenance of appropriate responding was
better in follow up (overall mean performance of 85.73%) than in baseline (overall mean performance of 3.19%) irrespective
of category or trial type. It was lower, however, for facial expressions than for the other two components.

2.5. Social validity

With respect to the appropriateness of the verbal responses that were taught, the verbalizations provided by social-
validity scorers for Absurdities were the same as five of the nine verbalizations used in this study. Verbalizations provided for
Empathy were similar to four of the nine used. Verbalizations provided for Excitement and Gratitude were similar to three of
the nine used for each. Also, the scorers correctly identified trials that were obtained following treatment across categories
and participants in 98% of the trials presented.

3. Discussion

The present study demonstrated that systematic increases in affective displays occurred with the successive introduction
of treatment across categories. Treatment effects generalized from training trials to probes, when different, nonreinforced
affective stimuli were presented. With Carl and Marc, treatment effects generalized when affective stimuli, both training and
probe trials, were presented by different therapists. Follow-up sessions demonstrated that performance across most
components and categories exceeded that under baseline conditions. The present study also extended the line of research on
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Fig. 2. The percentage of probe trials during which Andy emitted appropriate Verbalizations (open squares), Vocal Intonation (open triangles), and Facial

Expression (open circles) when responding to affective statements presented by the experimenter, across the four affective categories, Empathy,

Absurdities, Gratitude, and Excitement, in the baseline, treatment, and follow-up phases of the study.

N. Daou et al. / Research in Autism Spectrum Disorders 8 (2014) 480–501494



            Baseline Treatment Package Follow-Up

Gratitude

Empathy

Absurdities

Excitement

Pe
rc

en
ta

ge
 o

f T
ra

in
in

g 
Tr

ia
ls

du
rin

g 
w

hi
ch

 C
ar

l E
m

itt
ed

 A
pp

ro
pr

ia
te

 R
es

po
nd

in
g 

to
 A

ff
ec

tiv
e 

St
at

em
en

ts

Consecutive Sessions

0
10
20
30
40
50
60
70
80
90
100

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 10
1

10
5

10
9

11
3

11
7

0
10
20
30
40
50
60
70
80
90
100

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 10
1

10
5

10
9

11
3

11
7

0

10

20

30

40

50

60

70

80

90

100

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 10
1

10
5

10
9

11
3

11
7

0
10
20
30
40
50
60
70
80
90
100

11611110610196918681767166615651464136312621161161

Facial
Expressions

Verbal Responses

Vocal
Intonation

Carl

Fig. 3. The percentage of training trials during which Carl emitted appropriate Verbalizations (filled squares), Vocal Intonation (filled triangles), and Facial

Expression (filled circles) when responding to affective statements presented by the experimenter, across the four affective categories, Gratitude, Empathy,

Absurdities, and Excitement, in the baseline, treatment, and follow-up phases of the study.

N. Daou et al. / Research in Autism Spectrum Disorders 8 (2014) 480–501 495



            Baseline Treatment Package Follow-Up

Gratitude

Empathy

Absurdities

Excitement

Consecutive Sessions

Pe
rc

en
ta

ge
 o

f P
ro

be
 T

ria
ls

 d
ur

in
g 

w
hi

ch
 C

ar
l E

m
itt

ed
 A

pp
ro

pr
ia

te
 R

es
po

nd
in

g 
to

 A
ff

ec
tiv

e 
St

at
em

en
ts

0
10
20
30
40
50
60
70
80
90
100

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 10
1

10
5

10
9

11
3

11
7

0
10
20
30
40
50
60
70
80
90
100

11611110610196918681767166615651464136312621161161

0
10
20
30
40
50
60
70
80
90
100

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 10
1

10
5

10
9

11
3

11
7

0
10
20
30
40
50
60
70
80
90
100

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 10
1

10
5

10
9

11
3

11
7

Facial
Expressions

Vocal
Intonation

Verbal
Responses

Carl

Fig. 4. The percentage of probe trials during which Carl emitted appropriate Verbalizations (open squares), Vocal Intonation (open triangles), and Facial

Expression (open circles) when responding to affective statements presented by the experimenter, across the four affective categories, Gratitude, Empathy,

Absurdities, and Excitement, in the baseline, treatment, and follow-up phases of the study.

N. Daou et al. / Research in Autism Spectrum Disorders 8 (2014) 480–501496



               Baseline Treatment Package Follow-Up

Absurdities

Empathy

Gratitude

Excitement

Consecutive Sessions

Pe
rc

en
ta

ge
 o

f T
ra

in
in

g 
Tr

ia
ls

 d
ur

in
g 

w
hi

ch
 M

ar
c 

Em
itt

ed
 A

pp
ro

pr
ia

te
 R

es
po

nd
in

g 
to

 A
ff

ec
tiv

e 
St

at
em

en
ts

0
10
20
30
40
50
60
70
80
90
100

0
10
20
30
40
50
60
70
80
90
100

13112612111611110610196918681767166615651464136312621161161

0
10
20
30
40
50
60
70
80
90
100

0
10
20
30
40
50
60
70
80
90
100

Facial  Expression s

Vocal
Intonation

Verbal
Responses

Marc

Fig. 5. The percentage of training trials during which Marc emitted appropriate Verbalizations (filled squares), Vocal Intonation (filled triangles), and Facial

Expression (filled circles) when responding to affective statements presented by the experimenter, across the four affective categories, Absurdities,

Empathy, Gratitude, and Excitement, in the baseline, treatment, and follow-up phases of the study.

N. Daou et al. / Research in Autism Spectrum Disorders 8 (2014) 480–501 497



               Baseline Treatment Package Follow-Up

Absurdities

Empathy

Gratitude

Excitement

Pe
rc

en
ta

ge
 o

f P
ro

be
 T

ria
ls

 d
ur

in
g 

w
hi

ch
 M

ar
c 

Em
itt

ed
 A

pp
ro

pr
ia

te
 R

es
po

nd
in

g 
to

 A
ff

ec
tiv

e 
St

at
em

en
ts

Consecutive Sessions

0
10
20
30
40
50
60
70
80
90
100

0
10
20
30
40
50
60
70
80
90
100

13112612111611110610196918681767166615651464136312621161161

0
10
20
30
40
50
60
70
80
90
100

0
10
20
30
40
50
60
70
80
90
100

Verbal Responses

Facial
Expressions

Vocal
Intonation

Marc

Fig. 6. The percentage of probe trials during which Marc emitted appropriate Verbalizations (open squares), Vocal Intonation (open triangles), and Facial

Expression (open circles) when responding to affective statements presented by the experimenter, across the four affective categories, Absurdities,

Empathy, Gratitude, and Excitement, in the baseline, treatment, and follow-up phases of the study.

N. Daou et al. / Research in Autism Spectrum Disorders 8 (2014) 480–501498



N. Daou et al. / Research in Autism Spectrum Disorders 8 (2014) 480–501 499
affective behavior for children with autism initiated by Gena et al. (1996). First, this study targeted verbalizations and two
nonverbal components, specifying the defining characteristics of each of the three components. Second, the present study
assessed all components with respect to the four affective categories targeted. This allowed for a wider range of affective
responses, as each category required different affective displays, some being completely incompatible with others (e.g.,
Empathy vs. Excitement), and some being less easily discriminable from others (e.g., Absurdities vs. Excitement). Third, all
participants were trained on all categories, with extensive treatment phases and shaping procedures facilitating the
acquisition of components not in their repertoire, at least not when contextually called for. Finally, the present study trained
a larger number of verbal responses and used a script-fading procedure to yield further unscripted verbalizations. A
discussion of the findings of the replication as well as the modifications will ensue.

Consistent with Gena et al.’s (1996, 2005) studies, the present study demonstrated that behavioral procedures could
change the affective behavior of children with autism, teaching them to display appropriate facial expressions and to use
expressive vocal intonation, which, in turn, might change the manner in which others perceive them. Schlinger (1995) noted
that cognitive-developmental psychologists were interested not in an examination of such observable characteristics of
affect and the contingencies that form and maintain them, but rather in internal processes. Behavioral principles can
examine successfully the components that are relevant to affective responding, by parsimoniously examining ‘‘the specific
behaviors from which these concepts are inferred and . . . their controlling variables’’ (Schlinger, 1995, p. 242). The results
obtained in the present study further supplement Schlinger’s conclusion.

Prior to the implementation of the affect-training program in the present study, participants emitted nonverbal affective
displays that were consistent with Rutter’s (1966) description of the affective behavior of children with autism as showing
‘‘little variation in their facial expression, appearing deep in thought, or solemn, or serious. They did not exhibit their
feelings. . . They rarely appreciated humor and failed to show sympathy or empathy for other people’’ (p. 57). Gena et al.
(1996) showed that youths with autism could learn appropriate affective responding. In that study, however, the learners’
nonverbal behavior was not directly measured. Instead, observers scored whether they thought there was a match between
the participants’ behavior and the imitative stimuli presented by the model. In the present study, the observers directly
measured the responses emitted by the participant, independently of the imitative stimuli presented by the model. This
study presented and analyzed each of the three components separately, thus examining the extent to which each response
changed with the successive implementation of treatment. Separating affective components helps therapists determine the
relative ease with which each would be acquired. For example, in this study, verbalizations were easily acquired with the
start of treatment, but nonverbal components required more training sessions. Nonetheless, there were differences between
components and categories (e.g., whereas Andy had the most difficulty smiling, Carl and Marc’s difficulty lay in displaying a
sad expression). Observations such as these might facilitate the teaching and learning of affective behavior and reduce their
laborious, time-consuming nature.

Without the aid of vocal intonation and facial stimuli, people communicating electronically often use ‘‘emoticons’’ that help
writers communicate their intentions (Sanderson, 1997; as cited in Brehm, Kassin, & Fein, 2002), which further reinforces the
value of nonverbal components. In contexts where emoticons would be inappropriate, however, writers place the burden of
expression of emotion on words. Separate analyses of response components help those involved in training children with
autism to determine exactly which component(s) and in relation to which affective category(ies) need to be targeted.

A closer look at verbal responding shows that a systematic improvement occurred with the introduction of treatment.
This was true across trial types from the start of treatment for Andy, but a little later for Carl and Marc, when they could no
longer discriminate between trial types. Appropriate verbalizations maintained during follow-up across all trial types and
categories for Carl and Marc, and all but Absurdities and Excitement for Andy. In treatment, the present study trained nine
verbal responses per category and encouraged even more verbalizations by attempting a script-fading procedure. More
importantly, however, the scripted verbal responses used here consisted of three or more words, with infrequent repetition
of words across verbalizations within the same category. The use of such sophisticated verbalizations might be beneficial to
children with autism as they might compensate for a deficit in nonverbal affective responding by placing the power of
expression on the verbal component. This premise assumes that a deficit in nonverbal affect might be apparent even after the
conclusion of a training program that had reversed it, but not beyond its implementation, at least not completely.

Although script fading resulted in the emergence of few unscripted verbalizations, the nonverbal components were
considerably more challenging than the verbal component. It was more challenging to increase the occurrence of contextual
facial expression and vocal intonation, and to improve their quality. This might have contributed to the scarcity of unscripted
verbalizations, because providing differential contingencies for the more effortful unscripted utterances and the less
effortful scripted utterances might have adversely affected performance on the nonverbal components. This is an empirical
question, however, that could be asked in a subsequent study. Future research might also help integrate affect-training
programs in education programming. Procedures that encourage unscripted interaction (e.g., McClannahan and Krantz,
2005) typically would require participants to initiate social interactions and to engage in extended interactions that help to
sustain a conversation. It is very likely that the tight stimulus control in this study might have inhibited the development of
unscripted verbalizations. A future study might require extended conversation after each affective initiation and examine
the extent to which appropriate affect maintains and generalizes to natural contingencies as a function of social reinforcers
(e.g., sustaining a conversation). In the present study, the experimenter extended the conversation at the point where a lean
schedule of reinforcement was reached, but that might not have been sufficient to maintain appropriate responding in the
natural environment where social reinforcers should be relied upon more so than tokens or behavior-specific praise.
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With respect to the second component, very rarely did a participant emit appropriate intonation in baseline. Vocal
intonation for all participants improved systematically, however, with the introduction of treatment. So did the
generalization from training to probe trials for Andy. Carl and Marc’s improvement during probes in this component
coincided with the gradual fading of the scripts sheet during training. Appropriate intonation maintained during follow up,
across trial types and categories for Marc, all but Empathy training trials for Carl, and only moderately for Andy with his
poorest maintenance of intonation in Excitement training trials.

As for facial expressions, none of the participants emitted a sad expression in baseline to show empathy. This was true
even when appropriate verbalizations occurred with Carl, who repetitively responded to empathy-evoking statements by
saying ‘‘That’s not good.’’ Moreover, very rarely did a participant emit an appropriate expression during baseline in response
to absurdities and statements that evoked gratitude, and very rarely did Andy smile when responding to excitement-evoking
statements. With Carl and Marc, appropriate smiling did occur in baseline for Excitement, but its percentage and
appropriateness increased substantially with the introduction of treatment. It is unlikely for the observed increase in
appropriate smiling to have been the result of reinforcement because reinforcement was not provided contingent upon
affect in baseline. It is conceivable that the fact that three affective categories involved smiling – albeit different types of
smiles – contributed to a spread of effects from treatment in Absurdities and Gratitude to baseline in Excitement.
Nevertheless, despite requiring more time in some cases, the affect-training program was successful across trials, categories,
and participants. Appropriate expressions maintained during follow-up across trial types and categories for Carl, all but
Gratitude probes for Marc, and only moderately for Andy with his poorest maintenance of facial expressions in Absurdities,
Excitement, and Gratitude – the very categories that required more extended training in treatment as far as this component.

Also useful in the context of applied research is the reinforcement and maintenance of appropriate social responding
under the appropriate stimulus conditions (Stokes and Baer, 1977; Sulzer-Azaroff and Mayer, 1991). Training sufficient
exemplars (Stokes and Baer, 1977) has been successful in the generalization of responses (e.g., Poulson and Kymissis, 1988;
Stokes, Baer, & Jackson, 1974), where probes were interspersed among other, trained stimuli. The present study, consistent
with Gena et al.’s (1996, 2005) trained sufficient exemplars to help generalize appropriate affect from training to probe
conditions. Training sufficient exemplars, while necessary for such transfer of effects, was not sufficient. Andy demonstrated
generalization of these effects immediately following the introduction of treatment on training trials. For Carl and Marc,
however, it was only when the presence or absence of the sheet could no longer predict the trial type that generalization of
affect from training to probe conditions occurred, thus reinforcing the notion to train loosely (Baer, 1999) however possible.

Another difficulty pertained to the assessment of the appropriateness of the affective displays that were trained, as ‘‘it is
difficult to separate affective deficits from other deficits associated with autism’’ (Gena, 1994, p. 61). In a personal
communication between D.M. Baer and Gena (1994), Baer suggested that experimentally naı̈ve observers be asked to
indicate ‘‘whether and to what extent they considered those changes [in affective responding from baseline to treatment] to
be important for the participants’’ (p. 61). The social validity measures obtained for the present study showed that affective
responding was judged as more appropriate following treatment than in baseline. Moreover, most of the verbal responses
that were taught in the present study were judged as appropriate. This was an important finding because one might argue
that youths typically would not use proper verbalizations, such as those used here; notably, however, the present study
targeted interactions between learners and their therapists. More casual responses might be appropriate when teaching
interactions among peers. A limitation with respect to social validity, however, was the absence of comparison of affective
behavior of children with autism to that of typically developing peers. In addition to social-validity measures obtained here,
which address Baer’s feedback to Gena (1994) mentioned above, a comparison between the two groups would have offered
additional, valuable information.2

Another limitation was this study’s failure to maintain treatment effects through time, particularly with Andy. It would be
important for future research to use leaner schedules of reinforcement before concluding treatment – more so than in the
present study – to ensure longer maintenance of affective behavior and to conduct booster sessions, if necessary. Also
essential would be the inclusion of affect training in individualized educational programming, such that more learning
opportunities are provided across people and settings. As Gena et al. (2005) noted, embedding affect-training opportunities
in educational programs for children with autism would serve as a stepping-stone toward enhancing their social interactions
and thus integration in society.

The present study did not program for generalization from trained to untrained settings. Gena (1994) did so in post-
treatment tests. Future research might find it beneficial to program for generalization across settings, through the different
phases of the study. Another interesting question that the present study did not ask concerns identifying which treatment
component(s) were needed for acquisition. The time it took to complete treatment phases did not allow for a component
analysis. It is plausible that all components were needed, given the complexity associated with the target responses,
especially nonverbal ones. Moreover, the fact that responding did not increase during baseline and some probe conditions
despite the presence of models in the discriminative stimuli is evidence that other types of prompts and reinforcement were
also necessary. It might be informative for future research to perform a component analysis of the conditions needed to
maintain appropriate affective responding following treatment.
2 Thanks are due to Angeliki Gena for this suggestion.
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The past few years have witnessed an increase in stimulus-control analysis of affective responding in children with
autism (e.g., Argott et al., 2008; DeQuinzio, Townsend, Sturmey, & Poulson, 2007; Gena et al., 1996, 2005; Hudry and
Slaughter, 2009; Schrandt et al., 2009). Adding to this literature, the present study examined three components of affective
responding, and yielded specific affective responses from which concepts such as empathy, excitement, gratitude, and irony
can be inferred. One could argue that the differences in responding obtained across not only participants, but more so across
categories and components in the present study are reflective of the sophisticated, multifaceted nature of affective behavior.
Examining each component separately helps behavior analysts identify the affective repertoires that require more or less
intervention. It would be beneficial for practitioners to be prepared to teach each of the responses, if need be, separately, so
long as all components are learned and the individual displays the full range of affective behavior needed for meaningful
communication.
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