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ABSTRACT
The Effects of the Establishment of Conditioned Reinforcement for Observing Books on Rate of
Acquisition of Textual Responses with Two- to Four-Year-Old Students
With and without Developmental Delays
Susan Francelle Buttigieg
I tested the effects of conditioning books on the rate of acquisition of textual responses for 16
participants with (11 participants) or without (5 participants) developmental delays, ranging in
age from 2.4 to 4.6 years old, in three experiments. Eight males and 8 females participated; the
children were selected from an early intervention/preschool program that implemented a
behavior analytic approach to all instruction, and they were selected for participation because
they did not have book stimuli as conditioned reinforcers for observing, but they did have the
necessary prerequisite skills in repertoire to acquire textual responses. The independent variable
was the establishment of books as reinforcers for observing responses and as a preferred activity
in a free play area. The dependent variable was the rate of acquisition of textual responses
before and after books were established as conditioned reinforcers. The embedded dependent
variable was the number of 5s intervals participants observed books in the free play setting, and
the embedded independent variable was one of three methods of conditioning book stimuli
(textual operant discrimination training, Pavlovian second order conditioning, or conditioning
books through peer observation). A non-concurrent multiple pre- and post-intervention probe
design across groups was used. In Experiment I, the participants ranged in age from 2.4 to 2.7
years old. Participants A and B acquired conditioned reinforcement for observing books as a
function of mastering pre-requisite skills (word/picture discrimination) and one set of sight
words. Participants C and D required stimulus-stimulus pairings to acquire books as conditioned
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reinforcers. Results showed that Participants A-D learned sight words 2.20 to 7.25 times faster as
a function of having books as conditioned reinforcers. Experiment II differed in that: a) the
participants were 3.7 and 4.6 years old, b) more sets of sight words were taught, and c) free play
area probes were conducted with peers with and without books as conditioned reinforcers in a
systematic fashion. Participant E acquired conditioned reinforcement for observing books as a
function of mastering two sets of sight words. Participant F did not acquire books as conditioned
reinforcers through sight word instruction, nor through stimulus-stimulus pairings, but did
acquire conditioned reinforcement for observing books as a function of the conditioning books
through a peer observation intervention. Results indicated that Participants E and F learned sight
words 1.6-2.06 times faster than in pre-intervention conditions. Experiment III differed in that a)
additional sight words were taught and b) free play sessions were conducted without peers.
Results showed that Participants A1- C3 learned sight words 1.5 to 9 times faster (mean= 3.28
times faster) with the exception of Participant A4, who required a mean of one more session
(mean of 3.5 sessions to 4.5 sessions) in post-intervention conditions. Participants A2, A4, B3,
and C1, acquired books as reinforcers as a function of textual operant discrimination training
(TODT). Marked increases in observing books was noted for Participant C3 after TODT, but not
to criterion levels. TODT was not effective for Participants A1, A3, B2, and C2, but Pavlovian
second order conditioning (PSOC) was effective for these participants. Neither TODT nor PSOC
was successful in conditioning books as reinforcers for Participant B1, but conditioning books
through peer observation was successful. Results are discussed in terms of: (a) the different
interventions to condition books as reinforcers individualized per the repertoires of the
participants, (b) the establishment of books as reinforcers as a developmental cusp, and (c)
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supporting the argument for the establishment of books as conditioned reinforcers as an
empirical definition of reading readiness.
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CHAPTER I
INTRODUCTION AND REVIEW OF THE LITERATURE
Introduction
Voluntary Reading, Reading Readiness, and Early Literacy: Skill Development
There is no question that looking at books is a desirable activity for young children, as
reading is an educational outcome crucial to academic achievement, and eventually, success in
life (Good III, Gruba, & Kaminski, 2002). Lonigan, Allan, and Lerner (2011) describe preschool
as a critical time of developing skills related to oral language, print knowledge, and phonological
awareness, as these skills are predictive of how well students will do when exposed to formal
reading instruction. These skills include identifying letter names and sounds as both a speaker
and listener.
Children who develop subpar reading skills are more likely to experience academic and
behavioral difficulties in school (Schenk, Fitzsimmons, Bullard, Taylor, & Satz, 1980). These
students are more likely to struggle with reading and writing, and are less likely to read
frequently. Poor readers are exposed to less content knowledge, vocabulary, language, and fewer
opportunities to read and write than their counterparts (Cunningham & Stanovich, 1998; Echols,
West, Stanovich, & Zehr, 1996; Morrison, Smith, & Dow-Ehrensberger, 1995). Wagner,
Torgesen, and Rashotte (1994) point out that reading-related skills are typically stable from early
on. Longitudinal studies indicate that the reading instruction delivered up to and including first
grade is crucial, as students who are poor readers in the first grade do not generally meet gradelevel requirements by the end of elementary school without extensive remediation efforts
(Francis, Shaywitz, Stuebing, Shaywitz, & Fletcher, 1996; Juel, 1988; Torgesen & Burgess,
1998).
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Many variables interact to affect reading skills in a relatively predictable fashion;
researchers have tied social class, early language development, and general home literacy to later
reading success (Evans, Shaw, & Bell, 2000; Hart & Risley, 1995; Hoff, 2003; Landry, Smith,
Millar-Loncar, & Swank, 1997; Lonigan, 2003, 2007; Lonigan, Dyer, &Anthony, 1996; Payne,
Whitehurst, & Angell, 1994; Phillips & Lonigan, 2005, 2007; Sénéchal & LeFevre, 2002). These
findings suggest that instruction in literacy skills, especially phonological awareness, is
especially vital for prekindergarteners from at risk backgrounds if early education is to prepare at
risk preschoolers properly for kindergarten (Phillips et al., 2008).
We continue to make progress in identifying causes, predictors, and interventions that
lead to children’s reading success or failure. The National Early Literacy Panel (NELP, Lonigan,
Schatschneider, & Westberg, 2008) conducted a meta-analysis of approximately 300 studies
related to early reading skills. NELP reported that children’s skills related to print knowledge
(print concepts, alphabetic knowledge), phonological processing skills (phonological awareness,
phonological memory, phonological access to lexical store), and aspects of oral language
(vocabulary, word knowledge, syntax/grammar) were “substantive and independent predictors of
children’s later reading outcomes” (Lonigan, Allan, & Lerner, 2011, p. 489). There is a high
level of stability between a child’s reading performance in preschool and in his elementary
school years (Lonigan, Burgess, & Anthony, 2000; Storch & Whitehurst, 2002), suggesting that
the developmental prerequisites for acquisition of reading skills such as phonological awareness,
vocabulary enlargement, and grammar/syntax can be found earlier than the onset of formal
reading instruction in early elementary school years (Lonigan, Allan, & Lerner, 2011).
Choosing to look at books is associated with reading readiness (Morrow, 1983). Morrow
(1983) compared kindergarten students from 21 different classrooms with a high- and low-
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interest in reading, and found that the participants in the high-interest group were more likely to
have parents who read to them and encouraged them to engage in looking at books. More books
were present in the homes of the high interest readers as well. Children were classified as high
interest based upon time spent reading recreationally, teacher reports, duration of time spent
looking at books during structured reading, and preference assessments.
Hansen (1969) described voluntary readers as coming from a supportive “literary
environment,” in regards to the availability of books, reading guidance, and a consistent model
of voluntary reading. Children who have frequent opportunities to look at and manipulate books
are more likely to show signs of ‘reading readiness’ and ‘early literacy’ earlier than their peers
who are not provided these opportunities. Evans, Shaw, and Bell (2000) examined the
relationship between the home environment and the language and literacy development of 66
children. Evans et al. (2000) found that shared book reading was not correlated to letter name
and sound knowledge in kindergarten, but parents who engaged in activities involving letter
sounds and names in the home was significantly correlated with kindergarten reading
performance.
Correlational studies have been conducted to determine what makes a child more likely to
become a “voluntary reader” (Connor, 1954; Fractor, Woodruff, Martinez & Teale, 1993;
Greaney, 1980; Long & Henderson, 1973; Maxwell, 1977; Morrow & Weinstein, 1986;
Whitehead, Capey, & Madren, 1975). For example, Sperling and Head (2002) assessed the
development of reading attitudes for 41 preschoolers and kindergarteners in order to test the
theory that as early readers gain skills, they will be more motivated to read. The authors used 1)
the Preschool Reading Attitudes Scale (PRAS, Saracho, 1988), which measures attitudes towards
school reading activities, nonschool reading activities, and library reading activities; 2) Mountain
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Shadows Phonemic Scale (MS-PAS same), which requires learners to identify the same initial
sounds; 3) Mountain Shadows Phonemic Scale (MS-PAS-different), which requires learners to
identify different initial sounds (Watkins, Edwards, & Van Meter, 1999), 4) production of a
rhyming word and 5) determining whether two vocally presented words rhymed (Phonological
Awareness Test, Robertson & Salter, 1997). Sperling and Head (2002) found that entering
kindergarteners did not necessarily know all of their letters, but these scores improved with each
post-test. Sperling and Head also found that increased accuracy in textually responding to sight
words was correlated with increased phonemic awareness and rhyme recognition (2002).
Children who read or look at books frequently and freely (i.e. voluntary readers) are more
likely to be exposed to a variety of words, pictures, and concepts. Children who are “voluntary
readers” are more likely to come into contact with print stimuli (letter and words) and pictures.
Despite the plethora of correlational research on voluntary reading, there was a lack of a precise
and empirical definition of what makes someone a “voluntary reader” until Tsai and Greer’s
2006 paper testing the effects of the establishment of conditioned reinforcement for observing
books on the rate of acquisition of sight words. More research is needed to determine what
environmental alterations are needed to create “voluntary readers.”
Code-Related and Meaning-Related Instruction
In order to promote early literacy skills in preschool, Lonigan et al. (2011) suggest
instructional practices that are code- or meaning-related. Code-related skills target phonological
awareness (What Works Clearinghouse, http://ies.ed.gov/ncee/wwc/; NELP, Lonigan,
Schatschneider, & Westberg, 2008) and teach children about print. Phonological awareness is the
“ability to detect and manipulate the sound structure of words independent of their meaning” and
is representative of a range of detection and manipulation skills across different lengths of
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word/word fragments. Conversely, phonics is a method of reading instruction, that targets the
association between printed letters and their sounds (Phillips, Clancy-Menchetti, & Lonigan,
2008). Phonemic awareness is a subtype of phonological awareness, which refers to the ability to
detect and manipulate phonemes, or the smallest sound pieces in words (Phillips et al, 2008).
The alphabetic principle refers to the fact that written words represent words using point-to-point
correspondence in regards to sounds (Phillips et al., 2008). Phonological awareness is a higherorder skill that is a significant predictor of, and casually related to, children’s later ability to read
(Ehri, Nunes, Schuster, Yaghoub-Zadeh, & Shanahan, 2001; Willows, 2001; Lonigan, 2003;
Snow, Burns, & Griffin, 1999; Storch & Whitehurst, 2002). Phonological awareness is not a
naturally occurring skill that a child acquires; instead, it requires deliberate teaching and
opportunities to respond (Phillips et al., 2008). When a child struggles with reading, most
frequently it can be attributed to a deficit in phonological awareness and related processing skills
(Share & Stanovich, 1995; Wagner, Torgesen, Rashotte, Hecht, Barker, Burgess, Donahue, &
Garon, 1997).
According to Phillips et al. (2008), phonological awareness develops on a continuum,
with mastery of each stage occurring in an overlapping fashion. Children first learn word
awareness (i.e. cup + cake= cupcake), then syllable awareness (/mon/ + /ster/= monster), then
onset-rime awareness (/w/ + ord= word), then phoneme awareness (/t/+/a/+/g/ = tag). Blending
sounds together generally develops before a child is able to fluently separate the sounds, and
production tasks are more challenging than selection tasks for early readers (Phillips, et al.,
2008). There is no evidence that phonological awareness instruction should wait until a child
reaches school-age. Preschool teachers should assess incoming students and teach the closest
skill on the phonological awareness continuum, thereby individualizing the instruction presented
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(Phillips et al., 2008). McGuinness (2004) asserts that when reading is taught in conjunction with
spelling (decoding as well as encoding), 4-year-olds can learn to read in about 10-12 weeks.
Lyons (2014) tested the effects of a computer-based auditory match to sample for blending
on the rate of acquisition of new textual responses, textual responding, and spelling of words
with taught phonemes. The auditory matching intervention involved matching component
phoneme sounds to the words they comprise, and the words to the sounds of which they are
comprised. In Experiment I, six typically developing kindergarten and three typically developing
preschool students participated, and were selected because of their high learn units to criterion
(slow rate of acquisition) of textual responding operants. In Experiment II, one kindergartener
and one second grader diagnosed with autism, as well as three typically developing
kindergarteners participated. The ability to spell novel words comprised of mastered phonemes
was tested in Experiment II. Results from both experiments demonstrated a functional relation
between the auditory match to sample intervention and the ability to read words comprised of
mastered phonemes.
Moreover, in Experiment II, all participants emitted more correct spelling responses. Lyons
described participants as learning to blend the components into the entire word, some covertly,
throughout the experiment. This may be a necessary speaker-as-own-listener cusp necessary to
textually respond to novel words (Lyons, 2014). More evidence that the ability to match
phonemes to the composite word and vice versa is a developmental cusp is that all of the
participants in the study learned to read novel words more rapidly in post-intervention
conditions. Though Lyons’ participants were not preschoolers, the data show that for students
who have not yet learned to fluently blend CVC words or developed the speaker-as-own listener
cusp of identifying phonemes to composite word and vice versa can do so if strategically taught.
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Though there is a plethora of evidence to support phonological awareness instruction at the
preschool level (What Works Clearinghouse, http://ies.ed.gov/ncee/wwc/; NELP, Lonigan,
Schatschneider, & Westberg, 2008), Phillips et al. (2007) repeatedly observed nine preschool
classrooms in a “business-as-usual” setting for a two-year duration and found that phonological
awareness activities accounted for a mere 12-15% of observations (Phillips, Menchetti, Lonigan,
& Farver, 2007). In a similar vein, in a recent multistate study of state-funded prekindergarten,
low levels of small group and deliberate instruction, such as art projects and science experiments,
were noted (National Center for Early Development and Learning [NCEDL], 2005). The
NCEDL study revealed that prekindergarteners spent 6% of their time in small group activities,
and the time spent on letter and sound activities averaged 3% of their school day (NCEDL,
2005). This is disheartening as we, as a nation, are falling far behind in reading. According to
StudentsFirst.org, more than 67% of US fourth graders scored “below proficient” on the 2009
National Assessment of Educational Progress reading assessment. Some advocate that preschool
is too early to begin instruction targeting letter names and sounds (Alliance for Childhood, 2006;
Bredekamp & Copple, 1997; Elkind, 1987; Olfman, 2003). However, one of the most
noteworthy findings of the NELP report (2008) was that phonological awareness interventions
had both an equal and sizeable effect on children, regardless of whether they were preschoolers
or kindergarteners (NELP, 2008).
Share and Gur (1999) tested whether prekindergarteners and kindergarteners were able to
identify names on all lockers/cubbies (31 and 26, respectively) with and without contextual cues.
If a child was able to state the name on the locker, she was later presented with that name on a
flashcard to test for the textual response without the contextual cues of the classroom. The
authors found that most 5-year-olds attended to the print, whereas most 4-year-olds attended to
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the contextual cues. This was likely related to the instruction they had previously been exposed
to.
Meaning-related skills are first taught at the oral level for preschoolers who are not yet
textually responding. Dialogic reading (Arnold, Lonigan, Whitehurst, & Epstein, 1994;
Whitehurst & Lonigan, 1998) involves the adult using the picture book as a tool to engage the
child; the adult can ask the child to point to a picture or describe something on the page. Once
the child is familiar with the vocabulary of the text, the adult gradually removes prompts and
asks the child to describe what is occurring on each page, such that the child then tells the story
(Lonigan et al., 2011).
A variety of studies demonstrate that preschool teachers need not choose dichotomously
between deliberate and evidence-based phonological awareness instruction, and imaginative and
play-based instruction (NELP, 2008; Landry, Swank, Smith, Assel, & Gunnewig, 2006; Lonigan,
Farver, Menchetti, Phillips, & Chamberlain, 2005; Lonigan, Phillips, & Menchetti, 2005; Phillips
& Lonigan, 2005), but instead need to employ consistent, brief, interactive small groups, which
are empirically supported (NELP, 2008; What Works Clearinghouse, 2007). Effective
phonological instruction should be embedded into a curriculum, which concurrently targets
social, motor, and language skills (Phillips et al., 2008.) Phillips et al. (2008) recommend using
systematic and explicit instruction to teach phonemic awareness, sound segmenting, onset rimes,
and rhyming words. Teachers should use, and require, clear articulation and provide
individualized support for preschool students.
The English language is ‘opaque,’ which is dissimilar to the ‘transparent’ alphabets of
Italian, Spanish, German, and most Scandinavian writing systems (McGuinness, 2004). There
are multiple spellings for the same phoneme and multiple decodings for the same digraph or
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letter (McGuinness, 2004). McGuinness describes the ineffective ways children have been taught
to read, such as by learning letter names, whole word reading, meaning-based sight-word
methods, whole language, and developmental gradualism. In meaning-based sight-word
instruction, words the students may or may not already know are introduced and repeated
throughout the story. The theory behind ‘whole language’ is that children will learn to read
independently and naturally through time. Developmental gradualism is borne out of the notion
that children become more phonologically aware as they get older, but there are no data that
support this notion (McGuinness, 2004). Sight words are generally not phonetic and cannot be
sounded out, and thus are taught using whole-word reading.
Benuck and Peverly (2004) describe the depth of orthography as variable across
languages, which affect the mechanisms through which words are processed. Benuck and
Peverly (2004) define the depth of orthography as the “ease of predicting the pronunciation of a
word based on its spelling” (p. 282). The strong phonological hypothesis describes phonology as
composed of the phonological units provided in the written word, not derived from whole-word
phonological units (Benuck & Peverly, 2004). There are, however, benefits to teaching whole
word phonological units, and these benefits are correlated with the phonetic structure of the
words.
Learning to Read in Conjunction with Language Development
McGuinness (2005) notes that reading researchers have focused on vocabulary, verbal
memory, syntax, and naming speed (p. 245). There have been many studies conducted, but not
necessarily using valid, reliable, and norm-referenced tests. Phoneme awareness does not
develop without instruction, but strategic instruction is effective in teaching this skill.
Conversely, early language functions are not easily taught and do develop in early learners
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(McGuinness, 2005).
McGuinness (2005) reviewed research in the early development of language and early
reading skills. There was no evidence found which supported the notion that basic auditory
processing and speech perception play a direct causal role in learning to read (McGuiness, 2005,
p. 263). Nonetheless, there is evidence that shows that basic auditory processing and speech
perception are correlated with learning to read. Liberman and Mattingly (1985) argue that an
atypical delay in speech-motor precision and clarity is a predictor of later reading difficulties.
Chaney’s (1992) research showed that 3-year-old children had phonological and linguistic skills,
such as thinking about phonetic elements, and thinking analytically at both the word and
phoneme levels. The expressive language, or vocal verbal behavior, of children develops at
varying rates in a fashion that makes predicting late bloomers difficult. An unequivocal
connection between the expressive language repertoire and reading skill has yet to be determined
(McGuinness, 2005). However, higher-order language abilities (i.e. ‘general language skills’) do
have an effect on academic success and reading skills (p. 263).
Nittrouer and Stewart-Kennedy (1987) investigated how young children process speech
signals, and if these skills improve with age. Temporal processing was defined as a processing of
the temporal properties of the signal in terms of rate of presentation (p. 925). Nittrouer and
Stewart-Kennedy designed a categorical-perception task and embedded a varied coarticulation
patterns concurrently. The words ‘shoe,’ ‘Sue,’ ‘see,’ and ‘she’ were recorded. A perfect /sh/ and
/s/ were synthesized and were made the end points of a continuum. There were nine equal steps
turning the /sh/ into an /s/; therefore, there were 36 varieties of the original four words. The
authors theorized that if the participants were “sensitive to the acoustic variations caused by
coarticulation effects… this would mean that they, like adults, used these transitional elements to
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‘recover phonetic form’- phonemes” (McGuinness, 2005, p. 61). If not, it was theorized that
speech would be processed more globally by younger children. Nittrouer and Studdert-Kennedy
(1987) fund that for the /ee/ words (see, she), 3- and 4-year old participants were just below the
5-, 7-, and adult age participants. For the /oo/ continuum, 7-year olds and adults were more likely
to respond with the word containing the vowel colored by the same consonant. In situations
where the vowel came from the word ‘Sue’, the adults and 7-year olds continued to say ‘Sue’
longer than they should. This also occurred for ‘shoe’. The 3- and 4-year olds were inconsistent
throughout, demonstrating that the younger children were significantly affected by the uncertain
cues in the vowel (Nittrouer & Studdert-Kennedy, 1987).
McGuinness (2005) critiqued the data presented by Nittrouer and Studdert-Kennedy and
noted that the 3-year-olds overly generalized ‘shoe’, but did not do so with any of the other three
words. She theorized that this is due to the fact that ‘shoe’ is a word a 3-year-old child has many
opportunities to respond to as a listener, and emit as a speaker. This is a word that is salient to a
child of this age (McGuinness, 2005) and this salience overpowers transitional clues, revealing
global perception. Children initially focus on prominent acoustic shifts and then later focus on
finer shifts. For instance, a child is more likely to become fluent in discriminating sounds
produced by jaw movements before they master discriminations by the soft palate, lips, and
tongue (McGuinness, 2005).
Chaney (1992) examined the relation between the metalinguistic skills of typically
developing 3-year-old children, and the ensuing impact of these skills on learning to read.
Chaney (1992) defined “metalinguistic” as “the ability to think explicitly about language; to
manipulate structural features of language such as phonemes (speech sounds), words, and
sentences; and to focus on the forms of language separately from their meanings…an ability to
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comprehend and produce language in a communicative way… an ability to separate language
structure from communicative intent” (p. 485). Metalinguistic skills include the ability to
segment sentences into words and segment words into syllables and phonemes (McGuinness,
2005). Chaney (1992) set out to test for spontaneous skills in a structured setting. She tested a
variety of metalinguistic tasks using tests designed to maintain the attention of the participants.
Chaney (1992) tested tasks such as, but not limited to, phoneme synthesis (hearing three
segmented sounds and blending them together to form a word, then point to a picture depicting
that word, i.e. ‘see and say’), phoneme and morpheme judgment (puppet says phonemes or
morphemes that are correct and incorrect, and child must identify as ‘right’ or ‘wrong’, i.e.
auditory match-to-sample ), phoneme or morpheme correction (participant must correct errors
made by puppet), real versus nonword judgment (participant must determine whether the puppet
said a real word or not), syntax judgment (participant must determine whether a phrase emitted
by the puppet is correct or incorrect), syntax correction (participant must correct errors made by
puppet), word segmenting (participant must segment a string of words for the puppet), initial
phoneme judgment and initial phoneme production (participant is asked to determine if a word
does or does not start with a particular phoneme, and later is asked to produce their own words),
and rhyme production. In addition to the 21 tasks, Chaney (1992) also administered the Primary
Language test (Zimmerman, Steiner, & Evatt-Pond, 1979), the PPVT-R (Peabody Picture
Vocabulary Test-Revised, Dunn & Dunn, 1982), phonetic discrimination and speech articulation
(Wallach, Wallach, Dozier, & Kaplan, 1977), and a sentence structure test. Forty-three typically
developing 3-year-old participants (r: 33-50 months, mean: 44 months) were selected to
participate. The majority of the participants met criterion on the phoneme synthesis task (93%),
phoneme judgment task (91%), phoneme correction task (88%), say five words task (91%), and
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detecting mispronounced/missing morphemes task (91%). Chaney found that the majority of 3year-olds can monitor, produce, and manipulate phonemes, morphemes, and words. The
participants struggled with the morpheme correction task (65% met criterion), as well as the
syntax correction task. There were four tasks related to syntax: Syntax Judgment A, Syntax
Correction A, Syntax Judgment B, and Syntax Correction B. In the judgment tasks, the
participants were asked to determine whether a string of words were syntactically correct. In the
correction tasks, they were asked to provide the correction for erroneous phrases. In the ‘A’
tasks, the experimenter provided the participant with the correct phrase, and the puppet emitted
either a correct or incorrect phrase. In the ‘B’ phase, the experimenter did not provide the correct
phrase prior to the puppet. The majority of the participants met criterion on the ‘A’ phases and
failed to meet criterion on the ‘B’ phases. Chaney’s data demonstrated that 3-year-olds can carry
out metalinguistic analyses when it is in a natural setting, and phonemes are a more natural unit
of speech than rhymes (McGuinness, 2005). There were large age effects, and when age was
controlled, the variance between receptive vocabulary and other language skills disappeared.
This demonstrates the exponential rate of vocabulary growth in the 33- to 50-month age span
(McGuinness, 2005).
Cognitive Psychology and its Implications for Teaching Early Readers
The field of cognitive psychology focuses on memory, attention, thinking, and language
processing. In regards to instructing early readers, it focuses on automaticity of encoding and
decoding, and the usage of context frames (Ferrer, McArdle, Shaywitz, Holahan, Marchione, &
Shaywitz, 2007; Fredericksen, Warren, & Roseberry, 1985); thinking aloud and strategy
acquisition (Bereiter & Bird, 1985; Magliano & Millis, 2003); metacognition (Jacobs & Paris,
1987); inference strategies (Phillips, 1988); and visuographic reading (Share & Gur, 1999).
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Frederiksen et al. (1985) developed an intervention for poor adult readers to develop
automaticity of “perceptual encoding of multiletter units appearing within words” (p. 91).
Frederiksen et al. argue that readers differ in the degree that information-processing components
have become automatic. Controlled, or rule-governed, skills require more effort from general
processing resources. The authors sought to intervene with specific reading skills to make them
more automatic, namely a) perception of multi-letter units within words, b) proficient decoding
of orthographic patterns to phonological units of speech, and c) context utilization for reading
comprehension. Skilled readers have a larger repertoire of sight words as well as ability to
perceive orthographic units. The authors targeted the skill deficits of the participants by teaching
them to decode and encode multiletter units. The study demonstrated that all participants, five
high school students performing below grade level in reading, improved in the dependent
measure, which assessed the ability to detect multiletter units.
Ferrer et al. (2007), in a longitudinal study from the 1st to the 12th grade, found that a
positive dynamic and symbiotic relation exists between cognition and reading. As an individual
hones her discriminatory, perceptual, and executive skills, she is more able to solve problems.
The dependent variables that the authors tracked for the duration of the study were: letter-word
ID, decoding, and comprehension (Woodcock & Johnson, 1989) and additionally, the WISC-R
(Wechsler, 1974) was administered at 1st, 3rd, 5th, 7th, and 9th grades. The WISC-R was used to
measure full, verbal, and performance abilities. The longitudinal study of 445 students showed a
positive dynamic relation between reading and cognition. By ‘dynamic,’ the authors meant that
reading skills and cognitive skills unfold in a time-ordered and sequential process, with more
advanced skills building upon pre-existing repertoires (Ferrer et al., 2007). Frequently, the
acquisition of a skill related to reading or cognition will elicit an environment conducive to a
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more advanced skill. This would allow the reader to come into contact with new contingencies of
reinforcement.
Magliano and Millis (2003) used a think-aloud strategy to assess whether readers emitted
responses about focal sentences or causal antecedent sentences, and found that less skilled
readers allotted more of their energy to focal sentences. Conversely, skilled readers allotted equal
time to both types of sentences. Greater semantic overlap with causal antecedent sentences, as
opposed to focal point sentences, was correlated with performance on comprehension questions
and the Nelson-Denny test of reading skills. The authors asked the participants to think aloud as
they read the text, thus making their behavior beneath the skin evident to the observer. This was
also done to prevent the readers from reading the comprehension questions first, then searching
for the answers in the provided paragraph. The participants were 90 undergraduate students who
were asked to read a passage and vocalize their thoughts. The authors used LSA (Latent
Semantic Analysis), a computer-based program, to extract and represent word meanings. In this
study, LSA was used to estimate the semantic similarity between skilled and poor reader’s
thoughts. Magliano and Millis found that greater overlap with causal antecedent sentences was
predictive of reading comprehension and recall.
Phillips (1988) identified strategies used by sixth grade readers to determine commonly
chosen tactics by low- and high-proficiency readers. Eighty participants (40 of each low- and
high-proficiency) were randomly assigned to read familiar or non-familiar passages, and were
asked to vocalize their thought processes when answering comprehension questions. Phillips
found that the strategies commonly used in high-proficiency and high-background knowledge
readers were empathizing with story content, confirming prior interpretations, and redirecting
focus when an impasse arises. Conversely, the strategies most frequently used with low-
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proficiency and low-background knowledge were withholding or reiterating information and
assuming default (first) interpretations. Different strategies are useful in certain contexts, and
knowing which strategy to use, regardless of familiarity with the text, is a skill that may need to
be taught.
Constructivist Views of Teaching Early Readers
Constructivists argue that different epistemological underpinnings are necessary when
teaching a variety of reading skills; interventions should vary based upon the targeted audience
and skill. Stanovich (1994) argued for endogenous constructivism for teaching comprehension
tasks and explicit instruction for word recognition. Stanovich (1980) found that skilled readers
had fluent word recognition mechanisms, so they were not dependent on contextual cues.
Conversely, poor readers were heavily reliant on contextual cues. There is ample research that
indicates that the effects of contextual information and background knowledge lessen as the
efficacy of word recognition processes improves (Perfetti, 1985; Stanovich, 1980, 1986, 1991).
Internal strategies and background knowledge play a small role in sight word acquisition, as
compared to learning reading comprehension strategies (Stanovich, 1994). Endogenous
constructivists view self-discovery as the most efficient mode of learning, and are of the school
of thought that cognitive components should not be isolated during the learning process
(Stanovich, 1994). Stanovich (1994) argues that this may not be the case for students with
intellectual disabilities, and that reading is not a natural act, like speaking. Gough and Hillinger
(1980) speculated that the spoken word is acquired as a listener and speaker as children associate
spoken words with salient cues in their environment, whereas written language is not naturally
acquired and must be directly addressed. Byrne’s (1992) research supported Gough and
Hillinger’s theory, as pre-literate 4-year-old children who were taught to discriminate FAT from
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BAT were not able to discriminate FUN from BUN at greater than chance level.
Gough (1993) taught 5-year-olds to textually respond to words written on flashcards to a
predetermined criterion. One flashcard had an intentional thumbprint on it; this was used during
the training phase. During the test phase, less than half of the participants were able to textually
respond to the word written on the thumbprinted card when it was presented on a clean card.
When a different word was presented on a thumbprinted card, as well as when a blank card with
a thumbprint was presented, almost all of the participants emitted the response from the training
phase. This study demonstrated the need for multiple exemplars of the stimuli to be taught, nonexemplars in the instructional set, and also exemplifies the importance of phonetic instruction as
opposed to whole-word instruction. It is crucial to teach early readers that letters and sounds
have a point-to-point correspondence, and children must access multiple exemplars of spellingto-sound correspondences (Stanovich, 1994). Systematic and deliberate instruction of sounds and
sound segmentation has been found to lead to faster rates of reading and spelling acquisition
(Ball, 1993; Bradley & Bryant, 1985; Byrd & Fielding-Barnsley, 1993; Cunningham, 1990;
Hatcher, Hulme, & Ellis, 1994; Lie, 1991; Lyons, 2014; Torgesen, Morgan, & Davis, 1992).
This instruction has been particularly effective for students with disabilities (Adams, 1990;
Adams & Bruck, 1993; Brown & Felton, 1990; Chall, 1983, 1989; Evans & Carr, 1985; Felton,
1993; Iverson & Tunmer, 1993; Wise, 1991).
The Contributions of Stimulus Equivalence to Early Reading Instruction
Stimulus equivalence theory has contributed to reading research by systematically testing
for overt behaviors in an objective fashion. Stimulus equivalence studies have targeted sight
words (Kennedy, Itkonen, & Lindquist, 1994), spelling (de Rose, de Souza, & Hanna, 1996), and
matching print to dictated words (Melchiori, de Souza, & de Rose, 2000). Kennedy et al. (1994)
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tested for equivalence formation with sight words based upon the four food groups. Three
participants with moderate disabilities (r: 5.6-21 years old) were taught A-B, B-C, and C-D
conditional discriminations for each of the potential stimulus classes. The experimenters tested
for symmetry, one-node transitivity, and two-node transitivity, and found that these emerged in
that order for all participants. It is important to note that the emission of untrained relations does
not necessarily comprise a stimulus class, and the concept may not have been sufficiently
mastered (Kennedy et al., 1994). Kennedy et al. caution future researchers to aid participants in
generating categories by presenting the real items as well as category labels.
de Rose et al. (1996) conducted two experiments to test the role of stimulus equivalence in
reading and spelling. In the first experiment, participants were taught to a) match print to dictated
words and b) use tile letters to form and textually respond to words. All seven participants in the
first experiment learned to textually respond to the training words, and five of the participants
read generalization words and demonstrated progress in spelling. In the second experiment, four
different participants were taught to match print to dictated words but were not asked to use tile
letters to form words. One of four participants was able to textually respond to generalization
words. These data support a stimulus equivalence account of acquisition of textual responses,
and highlight the importance of word construction in emitting novel responses (de Rose et al.,
1996). These findings were replicated in Melchiori et al. (2000) with adults, preschoolers, first
graders, and preschool students. Most of the participants in this study textually responded to
novel words that contained syllables in the training words. Equivalence classes were formed
between pictures, dictated words, and written words for the participants.
Matos, Avanzi, and McIlvane (2006) tested for the emergence of a repertoire of relations
between printed words, spoken words, and the corresponding pictures. Sixteen low-SES
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Brazilian children participated in the study. The participants were taught to a) select pictures in
response to a dictated word, b) select printed words with the target syllable in the beginning or
end of the word in response to visual and auditory presentation of that syllable, c) construct
words by arranging the syllabic components when presented with a dictated stimulus, and d)
arrange words in response to printed words. The participants were trained in the first two tasks,
and emergent relations resulted as a function of that instruction (Matos, Avanzi, & McIlvane
2006). The participants were also able to textually respond to novel words using the syllables in
the training phase. These studies point to the importance of teaching relational stimulus control
during reading instruction.
Direct Instruction and Reading Instruction
Instructional methods for teaching reading are influenced by teachers’ experiences to a
degree, but are also affected by decisions made on a political or economic level (NELP, 2000).
The meta-analysis conducted by the National Reading Panel demonstrated the importance of
teaching phonemic awareness through systematic and effective instruction. Direct instruction is a
systematic and evidence-based type of instruction, which is comprised of a specific approach to
instruction, prompt fading, sequential skill building, many opportunities to respond, and
engagement with the task at hand (Slocum, 2004). Direct Instruction teaches students directly,
clearly, and repeatedly until mastery (Slocum, 2004). Direct Instruction for reading targets
phonological skills, whole-word instruction on frequently occurring irregular words, phonic
decoding, and oral reading of passages. These are all items highlighted as crucial to learning to
read by the National Reading Panel (NELP, 2000). Direct Instruction includes frequent
assessments to group students by skill level, and both production and selection responses
(Slocum, 2004). Direct Instruction was one of the nine approaches used in Project Follow
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Through, which was a large-scale study comparing the efficacy of different methods of
compensatory instruction for students who were at an economic disadvantage (Slocum, 2004).
Direct Instruction was the only one out of the nine teaching methodologies that had consistent
effects (Adams & Englemann, 1996).
Meyer, Gersten, and Gutkin (1983) analyzed the performance of disadvantaged students in
New York City that were part of Project Follow Through and were assigned to the Direct
Instruction subgroup. The students in the Direct Instruction program consistently exceeded the
reading and math scores the control group, who received the district-prescribed curriculum at the
time. Meyer et al. (1983) suggest that the continuity, predictability, and clarity of Direct
Instruction makes it a viable curriculum to use in inner-city schools with high turnover rates.
Baumann (1984) researched the efficacy of a direct instruction model for teaching sixthgrade participants to comprehend the main idea. Sixty-six participants were selected and were
grouped into three achievement levels. Students from each of the three levels were randomly
assigned to one of three experimental groups: (1) a Strategy group, where the participants
received a series of direct instruction lessons on the concept of ‘main ideas’, (2) a Basal group, in
which participants were given massed basal lessons on main idea comprehension, and (3) a
Control group, in which the participants received unrelated vocabulary enrichment exercises.
Each group received 8 lessons that were 30 minutes in length. The dependent measures in this
experiment were as follows: (a) selection of both explicit and implicit main ideas from a
paragraph, (b) locating details that support the main idea, (c) selection of both explicit and
implicit main ideas from a passage, (d) producing the main idea when given a short passage, and
(e) a free recall writing activity of a previously read passage. Baumann (1984) found that the
Strategy group outperformed the Basal and Control groups in dependent variables (a) through
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(d). No differences between groups were noted in the free recall test. Furthermore, Baumann
(1984) reported that there were no noted interactions between achievement level and
experimental group. These data demonstrated that direct instruction is an effective way to assess
responses across multiple topographies and skill levels of students.
Swanson (1999) attempted to identify the instructional components that most accurately
predict positive outcomes for students with learning delays, using the data from a previous study
(Swanson & Hoskyn, 1998). In Swanson and Hoskyn’s (1998) synthesis of studies that have
targeted interventions for students with learning disabilities, the authors found that the most
effective interventions included direct and strategy instruction, including opportunities for small
group instruction, directed responses and questions for students, and various task difficulty. The
following year Swanson (1999) evaluated the 180 studies described in Swanson and Hoskyn
(1998) to determine the best predictors for outcomes for students with intellectual disabilities.
The largest effect size was found when strategy instruction and direct instruction were combined.
Strategy instruction involves discussing not only the rule to be learned, but why the rule is in
place, and self-monitoring to determine if the strategy is working. Direct instruction focuses
upon the content to be learned and briefly on rules, if necessary. In terms of reading, strategy
instruction focuses on “processes or global skills for a general approach to reading” and
mastering a few words at a time (Swanson, 1999, p. 129), whereas direct instruction focuses on
word segmentation and phonological awareness. Direct instruction is designed to be fast-paced,
sequential, and specific (Englemann & Carnine, 1982). Teaching skills directly was effective for
many children across the 180 studies, and would be an effective teaching technique as well as
remediation intervention.
Carlson and Francis (2002) evaluated a program entitled the Rodeo Institute for Teacher
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Excellence (RITE), which targets the very limited reading repertoire of at-risk students in
kindergarten through second grade. The foundations of this program are the Reading Mastery®
curriculum (Englemann & Bruner, 1995), phonics-based instruction, and professional
development for teachers. The students were evaluated using the Woodcock Reading Mastery
Test-Revised (Woodcock & Johnson, 1979) and the TPRI (Texas Education Agency, 1998). The
TPRI tests for letter-sound identification, blending onset and rime, and phonological awareness.
It was mandated that the students in the district also take the SAT9, hence the data from the
Word Reading and Reading Comprehension subtests were available for analysis for this paper.
The authors found that the RITE program had a positive effect on program participants who
outperformed the control group. Additionally, those who began the RITE program early
outperformed those who joined a year or two later in later testing. Carlos and Francis describe
the most substantial gains in the first two years of schooling, most notably when the students
began the program in kindergarten. By the end of kindergarten, program students outperformed
their non-program peers and made greater gains throughout the school year. During first grade
testing, “ these first graders also showed differential gains during the first-grade year that could
not be accounted for by the gains experienced in kindergarten alone” (p. 164). In the second
grade, the program students continued to outperform the comparison students, but the gains
made by both groups were comparable. It appears that the RITE program, using direct instruction
and professional development for teachers, has accelerated the pre-reading and reading skills of
these elementary school students beyond non-program participants. By the end of the second
grade, students in the RITE program continued to surpass their peers. This clearly showed the
instructional effects of direct instruction reading programs, which target letter sounds, blends,
and fluency of textual responses.
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Shippen, Houchins, Steventon, and Sartor (2005) tested the effects of two different direct
instruction programs on the reading achievement of seventh graders (n=55) who were 2-4 grade
levels behind in reading instruction. The authors used Corrective Reading Decoding B2
(Engelmann, Johnson, Carnine, Meyer, Becker & Eisele, 1999), Corrective Reading Decoding C
(Engelmann, Meyer, Johnson, & Carnine, 1999), and REWARDS (Reading Excellence: Word
Attack and Rate Development Strategies; Archer, Gleason, & Vachon, 2000). The dependent
measure was performance on the following: (1) Test of Word Reading Efficiency (TOWRE;
Torgesen, Wagner, & Rashotte, 1999), which is comprised of phonemic decoding efficiency,
sight word reading efficiency, and an overall measure of word reading efficiency; and (2) Gray
Oral Reading Test (GORT-4; Wiederholt & Bryant, 2001). The experimenters administered all
four subtests of the GORT-4. The GORT-4 tests performance in reading rate, reading accuracy,
reading fluency, and reading comprehension. Students were randomly assigned to an appropriate
Corrective Reading (B2 or C) or REWARDS group. Corrective Reading teaches a covert
decoding reading strategy, whereas REWARDS targets an overt decoding strategy, which was
faded in the final 8 lessons. Regardless of which direct instruction program the students were
placed in, significant gains were achieved across the dependent variables. Students who tested
into the higher group made more gains throughout the study, however. The authors argue that
direct instruction increases the skills of all learners, but may yield more considerable benefits for
those students with necessary prerequisite skills.
Verbal Behavior Theory & Verbal Behavior Development Theory
Greer and Keohane’s (2006) and Greer and Ross’ (2008) account of verbal behavior
developmental theory built upon Skinner’s (1957) account of verbal behavior, and focused on the
developmental trajectory of behavioral cusps and capabilities that either naturally occur or are
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induced by experimental interventions. This section will focus on the parts of the verbal
development theory related to reading.
Skinner compared ‘listening’ to ‘reading’ in that both are not affected by grammar and
syntax, but instead by their function (Skinner, 1957). Print on a page will affect a reader’s
behavior when written functionally, regardless of size or complexity (Skinner, 1957). Textual
behavior is determined by a printed prior verbal stimulus, and stimulus control is established by
generalizing the reinforcement (Skinner, 1957, p. 185). In textual behavior, there is a point-topoint correspondence between the stimulus properties and the response. This makes a repertoire
of minimal units possible for the organism (Skinner, 1957). As a child learns to read, a variety of
verbal operants are arranged such that specific responses come under the control of visual stimuli
(p. 65). When a speaker is under the control of text, he becomes a reader. Textual behavior is
reinforced for young children when the word they emit aloud has point-to-point correspondence
with the printed word. Text “evokes verbal behavior under conditions which lead to other types
of control” (Skinner, 1957, p. 67). When a text is presented to a new reader, it evokes a spoken
response, and if this response has point-to-point correspondence with the text, this response is
reinforced by the verbal community. This occurs regardless of the fact that the product of a
textual response is dissimilar to the stimulus (Skinner, 1957). It is important to note that “a
primitive but clear-cut demonstration of the modus operandi of automatic reinforcement is
provided by the beginning reader who must hear himself pronounce a word- perhaps several
times- before reacting to it with behavior which he has already acquired as a listener” Skinner,
1957, p. 66).
When a person has advanced reader/writer levels of verbal behavior, or has achieved selfeditor status, he can write using autoclitics to affect the behavior of the reader. The same words
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may have different effects on the environment, such as Skinner’s example of fox. For instance,
crying ‘FOX!’ in the woods is quite different than stating, ‘She’s a fox!’ at a cocktail party, or
‘Look at the fox!’ at the zoo. Conversely, different words may have the same effect on the
reader, such as ‘That is Samuel’s book,’ or ‘That book belongs to Samuel’. Skinner (1957)
argued that the function of the written word, not its form, is what affects the behavior of the
reader.
Levels of verbal behavior affect whether and how a child can access the social
community. Pre-listener/pre-speaker levels of verbal behavior leave the child completely
dependent on others for survival, with no access to the social community (Greer & Keohane,
2006). Once a child acquires listener and speaker levels of verbal behavior, he can access the
social community on an immediate level. These children have entered the social realm but are
still dependent on others for survival. A child then develops speaker-as-own-listener levels of
verbal behavior, which allows her to listen to her own covert or overt verbal behavior and
respond accordingly. Reader and writer levels of verbal behavior allow one to communicate
across space and time, and writer behavior has greater control over a reader than does a speaker a
listener, because there are no distance or temporal restraints (Greer & Keohane, 2006). Once
children develop a strong reader repertoire, they can access material that is necessary, useful,
educational, or entertaining. A reader can respond accordingly to written directions and the
writer need not be present for the reader to access the material and obtain reinforcement (Greer
& Keohane, 2006). A capable writer can control environmental contingencies through the
mediation of a reader through time, whether it is a few seconds or many centuries. The reader
need not be present as the individual writes.
According to Greer and Keohane (2006), some of the prerequisite skills to have ‘reader’
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status are: (a) conditioned reinforcement for observing books, (b) textual responses at adequate
rate (rate may be improved by conditioning print stimuli; Tsai & Greer, 2006), (c) match printed
word, spoken word (by others and by self), object/picture and spoken word, and printed word
and picture/action (Park, 2005), and (d) responds as listener to own textual responses. Reading is
“necessarily an advanced speaker-as-own-listener repertoire because the reader must listen to
what is read” (Greer & Keohane, 2006, p. 125). Reading is comprised of listener-speaker
relationships under the control of print and picture stimuli. Effective phonemic instruction results
in children who can textually respond to novel combinations of morphemes. If the child is
textually responding to a word in his listener repertoire, he should comprehend the word as well
(Becker, 1992; Greer & Keohane, 2006). If the textual response is present, but the listener
comprehension is not, the child will be able to vocally emit the word but not be able to match the
sounds to a picture/object/action (Greer & Keohane, 2006).
As children advance through the verbal behavior developmental trajectory, whether it is
naturally or through behavior analyst intervention, it becomes clear that it is not simply the
passage of time, but specific experiences that induce higher order cusps and capabilities (Greer
& Keohane, 2006). Greer (2008) argues that children with full Naming and phonetic decoding
will have instant reading comprehension and possibly conditioned seeing as described by
Skinner (1957). Conditioned seeing was measured in Shanman (2013) through a drawing task.
Shanman (2013) conducted two experiments with second graders to test the correlation between
the speaker half of Naming and conditioned seeing. In Experiment I, participants demonstrated a
correlation between speaker and drawing responses in a test for Naming (i.e., incidental learning
of language) (r (10) = .702, p <.02). In the second experiment, six of the initial twelve
participants were candidates for the delayed phonemic response teaching intervention. The
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dependent variable was the drawing, listener, and speaker responses. Shanman (2013) found that
participants emitted (a) the speaker and drawing responses, (b) neither speaker nor drawing
responses, or (c) the drawing but not the speaker responses. This supported the relation between
the speaker and drawing responses, and the argument that the drawing responses were a measure
of conditioned seeing.
Greer’s 2008 theory is supported by recent dissertations (Reilly-Lawson, 2008; HelouCaré, 2008). In Reilly-Lawson’s (2008) dissertation, students who had full Naming but lacked
phonemic responding did not emit correct responses to comprehension questions with contrived
stimuli. Once the participants mastered phonemic decoding, they emitted correct responses to the
comprehension questions. Similarly, in Helou-Caré’s (2008) dissertation, the participants had
mastered phonetic decoding, but did not have the Naming capability. These participants did not
emit correct responses to comprehension questions in pre-intervention probe conditions. Once
Naming was induced for these participants, they too emitted correct responses to comprehension
questions. These two studies demonstrate the relation between phonemic responding, Naming,
and reading comprehension. Reading comprehension here is defined as having derived relations
between the printed word, the spoken word, visually matching the word and the picture, etc.
(Greer & Speckman, 2009). The Naming experience elicits emotions that are part of the aesthetic
reading experiences as one decodes and comprehends what is being read (Greer & Speckman,
2009). It is clear that mastery of phonemic awareness is necessary for reading comprehension.
Reading is considered a more advanced level of verbal behavior than listening because it
allows a child to expand her repertoires of a variety of verbal operants, such as mands, tacts, and
autoclitics (Greer & Ross, 2008). Reading and writing involve “higher order operants that are
controlled by print” (Greer & Ross, 2008, p. 217). Once a child has speaker-as-own-listener
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status, it is appropriate to bring print stimulus control into her repertoire (Greer & Ross, 2008).
Greer and Ross (2008) describe the following sequence as one obtains reader status: (1) the child
sees and says the printed word, and hears himself saying the word as a speaker, and then (2) the
consonant-vowel combinations of printed and auditory stimuli represent some object or event for
him as a listener, as the verbal community associates or arbitrarily relates the sounds to its
corresponding stimuli for the printed word and for the object (Greer & Ross, 2008, p. 218).
These consonant-vowel combinations should evoke responses that that his verbal community
associates with the sounds, and the print and related stimuli acquire joint stimulus control over
listener and speaker responses (Greer & Ross, 2008). When teaching a child to read, we must
observe the student see and say the print to determine correspondence. The print stimulus evokes
the sounds that correspond. When a child is responding in a listener function as a reader, he may
follow a variety of directions, ranging in complexity (Greer & Ross, 2008). For a person to
respond as a listener to printed stimuli, the words must evoke a stimulus or set of actions (Greer
& Ross, 2008). This will allow the reader to expand his senses and experiences without the limits
of time and space, and contact contingencies of reinforcement through print stimuli.
Behavioral Perspective: Pavlovian Second Order Conditioning
Skinner (1938) differentiated between respondent and operant behavior, which are
elicited and emitted, respectively. Donahoe and Palmer (2004) describe “respondents” as
responses that are consistently evoked by a particular stimulus, while “operants” are less reliably
evoked by particular stimuli. Respondents and operants lie on the same continuum of
environment-behavior relations, and vary “as to how precisely the stimulus can be specified and
how reliably the stimulus evokes the response” (Donahoe & Palmer, 2004, p. 34).
Physiologically speaking, the synaptic connections involved in respondents are relatively strong

28

along fixed pathways, while operants are mediated by relatively weak synaptic connections
along a variety of pathways. Pavlovian second order conditioning, also known as classical
conditioning, is the procedure in which learning is studied by introducing an environmental
stimulus followed by an eliciting stimulus (Donahoe & Palmer, 2004). The behavioral element of
the learned environment-behavior relation is the response (i.e. respondent) to an eliciting
stimulus (Donahoe & Palmer, 2004). In second order respondent conditioning, a reflexive
response is presented subsequent to an environmental event. Conversely, in operant conditioning,
a stimulus that evokes a reflexive response is presented subsequent to a behavioral event.
Respondents are associated with specific functions and are recruited by certain discriminative
stimuli or antecedents. On the other hand, operants interact in a variety of ways with their
environment (Palmer & Donahoe, 1992). Respondent behavior is elicited by learned or
conditioned or unlearned or unconditioned stimuli (Greer & Ross, 2008).
Behavioral Perspective: Operant Conditioning
Greer et al. (2006) describe a proper analysis of operant behavior as taking into account
the instructional histories, setting events, establishing operations, discriminative stimuli,
responses, and consequences. If an individual acquires a relation as a function of instruction, it is
said that the operant is learned. Greer et al. (2006) define learning as “the acquisition of operants
or higher order operants as a function of direct contact with contingencies of reinforcement or
punishment, or as a function of the observation of others receiving contact with the
contingencies of reinforcement, punishment, and the corrections of incorrect responses” (p. 489).
Observing responses are a class of operant behavior that is selected out by the consequences of
the observation (Greer & Han, in press), as identified by a variety of demonstration studies and
experiments (Greer, Dorow, Wachhaus, & White, 1973; Holland, 1958; Lovitt, 1968; Lovitt,
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1965; Morgan & Lindsley, 1966).
The variation among operants contributes greatly to the development of complex
behavior, but respondents supply the initial basis for behavioral selection (Donahoe & Palmer,
2004). The response operates (operant) on the environment to “ produce the eliciting stimulus”
(Donahoe & Palmer, 2004). When using an operant conditioning (Thorndike, 1898) procedure, if
the eliciting stimulus affects a change in environment-behavior relations, then it can be said to
function as a reinforcer (Donahoe & Palmer, 2004). Skinner (1938) defined a respondent as a
correlation between stimulus and response and an operant as a functional part of behavior. Greer
and Ross (2008) elaborate on this definition by describing operants as selected out by their
consequence. The same operant behavior may have a variety of antecedents and consequences,
and each of these have different functions.
When establishing a previously neutral stimulus to a conditioned reinforcer, a Pavlovian
second order conditioning procedure utilizing stimulus-stimulus (S-S) pairing procedures is
generally used (Greer, Pistoljevic, Cahill, & Du, 2011; Keohane, Pereira-Delgado, & Greer,
2009; Sundberg, Michael, Partington, & Sundberg, 1996; Williams, 1994; Williams & Dun,
1991a, 1991b). The results from Greer and Han (in press) further support that the conditioning
experience includes the S-S operant or contextual operant contingencies (Donahoe & Palmer,
2004; Fantino, 2008). Greer and Han argue that “either Pavolovian, operant, or implicit
respondent-operant interlocking histories may establish conditioned reinforcers” (p. 1).
Emergence of Conditioned Reinforcement from Observation
There is research that supports conditioning a neutral stimulus to expand the community
of reinforcers for children (Greer & Singer-Dudek, 2008; Greer, Singer-Dudek, Longano, &
Zrinzo, 2008; Longano & Greer, 2006; Longano & Greer, 2014; Schmelzkopf, 2010; Singer-
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Dudek, Greer, & Schmelzkopf, 2011; Singer-Dudek, Oblak, & Greer, 2011; Zrinzo & Greer,
2013). Greer, Singer-Dudek, and Gautreaux (2006) describe the acquisition of conditioned
reinforcers as one of the repertoires affected by the effects of observation. The other three are a)
effects of observation on previously learned (performance) behaviors, b) effects of observation
on novel behaviors (unlearned operants), and c) the acquisition of an observational learning
repertoire (Greer et al., 2006).
Acquiring new reinforcers through observation of others allows us to gain a vast
community of items and activities, which select out our attention. Previously, conditioned
reinforcers for individuals were thought to be acquired by individuals through direct experience
with unconditioned or conditioned reinforcers (Greer et al., 2006), but Greer and Singer-Dudek
(2008) demonstrated evidence that observing another person receive a consequence can act to
“convert the consequence itself from a neutral stimulus into one that functions to reinforce
behaviour” (Greer et al., 2006, p. 493). Greer and Singer-Dudek (2008) discovered this new type
of observational learning, where neutral stimuli are converted to conditioned reinforcers through
observation (Greer et al, 2006). Greer and Singer-Dudek (2008) tested the effects of a peer
observation procedure on the reinforcing effects of neutral stimuli (i.e. plastic disc and bits of
string) using a multiple baseline across participants design. Pre-and post-intervention conditions
were used to assess the whether the stimuli (discs and string) functioned as reinforcement in both
performance and acquisition tasks. Six 3-5 year old participants were selected for this
intervention. The authors compared the emission of correct responses for both performance and
acquisition tasks, and in both conditioned reinforcer (edibles) and neutral stimuli (disc and
string) conditions. In the pre-intervention conditions, food did function to reinforce both
performance and learning tasks, while the neutral stimuli did not. During the observational
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intervention, the participant sat near a peer who completed the same task. Though the participant
could not see the task of the peer, she could see the experimenter providing the peer with the
neutral stimuli. This continued until the participant requested the stimuli, or attempted to take it
from the peer. Following the observation procedure, the previously neutral stimuli functioned to
reinforce the emission of correct responses for all participants, for both learning and performance
tasks.
Greer, Singer-Dudek, Longano, and Zrinzo (2008) tested the effects of an observational
intervention on the acquisition of vocal praise as a conditioned reinforcer for both performance
and learning tasks for two preschool and two school age participants lacking this repertoire. Preintervention data showed that praise did not function to reinforce either performance or learning
tasks for the participants. The intervention consisted of the participant student sitting near a
confederate for multiple observational sessions. Both children were given a performance task to
complete, but only the confederate student received praise for completion of the task. Using preand post- intervention functional analyses of vocal praise across participants, Greer et al. (2008)
showed that vocal praise acquired reinforcing properties for all participants as a function of this
observational intervention.
Singer-Dudek, Greer, and Schmelzkopf (2008) replicated the findings of Greer and
Singer-Dudek (2008) by conditioning previously neutral string for two participants, for both
performance and learning tasks. During the observation intervention, the participants were
deprived of string while the confederates received pieces of string, regardless of the accuracy of
responding. An unfamiliar adult delivered the strings in this study. In post-intervention probes,
the data revealed that bits of string functioned to reinforce the responding of the participants.
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Schmelzkopf (2010) conducted two experiments to test the relation between the
acquisition of vocal praise as a reinforcer and the emission of vocal verbal operants by preschool
participants with developmental delays. In Experiment I, Schmelzkopf (2010) conducted an
experimental analysis of adult approvals (vocal praise) as a consequence for learning and
performance tasks. Intensive tact instruction was presented, and vocal verbal operant probes
were conducted after mastery of each tact set. In the second experiment, Schmelzkopf (2010)
also conducted an experimental analysis of adult approvals for learning and performance tasks.
An observational conditioning intervention was introduced, and experimental probes were
conducted to test whether adult approvals had a functional effect on the number of vocal verbal
operants emitted in free play settings by the participants. Schmelzkopf (2010) found that the
implementation of the intensive tact procedure conditioned adult praise for both learning and
performance tasks for all three participants, and more vocal verbal operants were emitted in postintervention conditions. Experiment II revealed that the observational conditioning procedure
was also effective in conditioning adult vocal praise as a reinforcer, and in post-intervention
conditions, all three participants emitted a higher number of vocal verbal operants as well.
In 2013, Zrinzo and Greer built upon the findings of Greer and Dudek (2008), SingerDudek, Greer, and Schmelzkopf (2008), and Schmelzkopf (2010) by removing the adult from the
equation altogether. Zrinzo and Greer tested whether the findings of Greer and Dudek (2008) and
Singer-Dudek, Greer, and Schmelzkopf (2008) would be replicated once the adult was not
present. Zrinzo and Greer (2013) used metal washers as they did not function as reinforcers in
pre-intervention conditions for the participants. Three 4-year old participants with slight
language delays were selected for participation. The participants sat near a peer confederate and
both children were given a performance task to complete. As the confederate completed the task,
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he received washers from a chute into an opaque cup. The participants did not receive any
washers. This continued until the responding of the participants went into extinction, or a mean
number of sessions, based on previous research, was met. In post-intervention conditions, the
responding of the participants was comparable in both primary and washer conditions, and the
washers maintained their effects 6-10 weeks later in the classroom.
Singer-Dudek, Oblak, and Greer (2011) demonstrated another effective intervention for
conditioning books for participants with more advanced levels of verbal behavior (i.e.
listener/speaker or beginning reader/beginning writer levels of verbal behavior (Greer & Ross,
2008), which is to condition books through peer observation. Singer-Dudek et al. tested the
effects of a peer observation procedure on the establishment of books as conditioned reinforcers
for three preschool students with developmental delays using a delayed multiple baseline design.
Prior to the onset of the intervention, books did not select out the attention of any of the
participants, nor did books function to reinforce the behavior of the participants. During the
intervention, the participant observed a confederate peer receiving books for correct responding
while the participant was not consequated for correct responding. Subsequent to the intervention,
books acquired reinforcing properties for all three participants, for maintenance and acquisition
tasks.
These studies (Greer & Dudek, 2008; Greer, Singer-Dudek, Longano, & Zrinzo, 2008;
Longano & Greer, 2006; Schmelzkopf, 2010; Singer-Dudek, Greer, & Schmelzkopf, 2011;
Singer-Dudek, Oblak, & Greer, 2011; Zrinzo & Greer, 2013) demonstrate a new source for the
conditioning of new reinforcers (Greer et al., 2006). Using a peer observation technique, as in the
Singer-Dudek et al (2011 study), allowed the experimenters to condition books for the
participants. Teaching children to prefer to look at books allows them access to a large world of
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two-dimensional stimuli they would otherwise not access if they strictly played with toys,
blocks, and puzzles. Books acquire reinforcing properties through a variety of methods, such as
through social contingencies with peers or adults, through observational learning, or through
repeated pairings with an unconditioned or conditioned reinforcer.
Conditioned Reinforcement
Greer, Dorow, and Randall (1974) directly tested the music preferences of elementary
school students as well as duration of listening attention span. The participants (n=134) ranged in
grade from nursery through sixth, and the participants had access to rock or nonrock music by
continuously pressing a lever. Greer et al. (1974) found that with increasing age, an increase in
preference for rock music occurs. Additionally, attention span increases with age, as predicted.
Madsen, Dorow, Moore, and Womble (1976) tested whether televised music lessons would
function to reinforce correct academic responding, and if music score gain would be noted in
post-intervention conditions. A group of first graders (N=83) were split into the following four
groups: (a) televised music lessons contingent on emission of correct math responses, (b) same
as (a) but using a partial contingency where the televised music lessons were withdrawn for one
week, (c) contact control, and (d) no-contact control. In conditions (a) and (b), more correct math
responses were emitted by participants. Additionally, these participants demonstrated a gain in
music subject matter gain.
Dorow (1976) tested whether televised music lessons would function as reinforcement for
the completion of math problems for 17 intellectually impaired and institutionalized participants.
Additionally, she tested whether the participants’ mathematical as well as musical repertoire
would grow as a function of the study. Results were consistent with the findings of Madsen et al.,
1976. In Dorow (1976), music listening increased in post-intervention conditions, and
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participants emitted more correct mathematical responses in post-intervention conditions.
Greer, Becker, Saxe, and Mirabella (1985) conducted two experiments to test the effects
of conditioning toys as reinforcers on the emission of stereotypy for five developmentally
disabled individuals. In Experiment I, two participants were selected because of their frequent
emissions of appropriate toy play and because they did not have a history of emitting stereotypy.
Probes were conducted in the free-play setting with and without access to toys, and when the
toys were removed, this occasioned stereotypy in the participants. When toys were reinstated in
the free-play setting, stereotypy was eliminated. In Experiment 2, three participants were
selected because they emitted high rates of stereotypy with little to no toy play. A multiple
baseline across participants design was used to determine the effects of operant toy conditioning
on the elimination or reduction of stereotypy. All three participants engaged in significantly less
stereotypy, and this finding held six months later during a follow-up probe.
Nuzzolo-Gomez, Leonard, Ortiz, Rivera, and Greer (2002) conducted two experiments to
test the relationship between books and toys as reinforcers on stereotypy and passivity in the
free-play setting. In Experiment I, a single preschool student was selected because he emitted
high levels of passivity and low levels of looking at books. After the book conditioning protocol,
he looked at books significantly more than in baseline conditions. In Experiment 2, a multiple
baseline across three students was used to determine the effects of toy conditioning on the
emission of stereotypy in the free-play setting. Toy play increased for all three participants, and
the two students who emitted high rates of stereotypy in baseline emitted significantly less
stereotypy after the intervention.
It is important to identify the independent and dependent variables in these experiments. In
some experiments, (i.e. Esch, Carr, & Michael, 2005; Greer et al., 1985; Miguel, Carr, &
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Michael, 2002; Nuzzolo-Gomez et al., 2002; Yoon & Bennett, 2000), the dependent variable was
the acquisition of a neutral stimulus or stimuli as conditioned reinforcers, and the independent
variable was the conditioning procedure. The dependent variable is measured with whole
intervals in the free play setting, as described earlier. Conversely, in other studies such as Du,
Broto, and Greer (2014); Greer & Han (in press), Greer, Pistoljevic, Cahill & Du, 2011;
Keohane, Periera-Delgado, & Greer (2009); Maffei-Lewis (2011); Speckman-Kilroe, Longano,
and Syed (2014); Tsai and Greer (2006), and the present study, the dependent variables vary, but
include learn units to criterion, acquisition of new cusps, and increases in correct responding.
The independent variables in these studies were the establishment of conditioned reinforcement
for three-dimensional items (Speckman-Kilroe et al., 2014; Du, Broto, & Greer, 2014), twodimensional items (Greer & Han), adult faces (Maffei-Lewis, et al. 2014), and books (Tsai &
Greer, 2006; present study).
Speckman-Kilroe et al. (2014) tested the effects of the three-dimensional tracking
protocol on the learn units to criterion across a) instructional control programs such as ‘sit
down’, ‘sit still’, ‘look here’, ‘look at me’, b) school routines such as ‘go to table’, ‘come here’,
‘go to the toy area’, ‘give me’ with visual cues, c) selective imitation such as clap, raise hands,
stomp feet, and d) object use imitation such as banging a drum, rolling a car, etc with 2-3 year
olds with autism spectrum disorders. Additionally, the authors tested predetermined generalized
imitation, object use imitation, matching 2D identical stimuli, matching 3D identical stimuli, and
matching 3D to 2D corresponding stimuli. All three participants demonstrated an increase in
correct responding for matching 3D-3D objects, and object use imitation. Participants B and C
demonstrated increased responding for generalized imitation in post-intervention conditions.
Participants A and B demonstrated an increase in matching identical 2D-2D stimuli in post-
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intervention conditions. Participants A and B emitted more correct responding in postintervention probe conditions for non-identical objects. Participant C emitted higher correct
responding in the post-intervention probe condition for matching objects to pictures. Participants
A and B had fewer learn units to criterion in post-intervention probe conditions as well. Across
all programs, and across all participants, higher correct responding was seen in post-intervention
conditions. The authors did not seek to teach new operants such as independent generalized
imitative and object use imitation responses, but this emerged.
Similarly, Du et. al. (2014) tested the effects of 3D visual tracking on generalized match
to sample (identical and abstraction) for letters, numbers, common objects, shapes, and colors.
Four participants diagnosed with autism, 2-5 years old, were taught to visually track 3D objects.
All four participants had increased responding (80-100%) for matching identical objects,
matching non-identical objects (70-100%), and matching identical (100%) and non-identical text
(100%). Participants B, C, and D all emitted 100% responding on matching identical objects to
pictures, as well as pictures to objects, in post-intervention probe conditions.
Maffei-Lewis, Singer-Dudek, and Keohane (2014) conducted two experiments where
she tested the effects of the acquisition of conditioned reinforcement for observing adult faces on
observing responses and rates of learning using a delayed multiple probe design across
participants and behaviors. In Experiment I, two participants with autism spectrum disorders
were selected. The dependent variables were: a) learn units to criterion (i.e. the number of
instructional objectives mastered in 1000 learn unit opportunities) and b) attention to the
presence of adults. In Experiment II, four participants with autism spectrum disorders
participated, and an additional dependent variable of vocal verbal operants emitted was
included. For all six participants, rate of learning increased, observing responses increased, and
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for the participants in Experiment II, vocal verbal operants emitted increased. It is important to
note that though a conjugate stimulus-stimulus pairing procedure was used to condition adult
faces, the independent variable was not this pairing procedure, but the acquisition of conditioned
reinforcement for observing adult faces. In the pairing procedure was successful, adult faces in
near proximity to the participants would select out their attention; the environment of the
participants changed as a function of the establishment of adult faces as a reinforcer.
Greer, Pistoljevic, Cahill, and Du (2011) tested the effects of a voice conditioning
procedure on (a) rate of acquisition of listener curricular objectives, (b) observing the presence of
adults and voices across three settings, (c) selecting to listen to adults read stories in free play
settings, and (d) the emission of stereotypy in the story condition. Greer et al. (2011) used a nonconcurrent pre- and post-intervention probe design to test for a functional relation. The voice
conditioning procedure involved a stimulus-stimulus pairing procedure. Greer et al. found that
the rate of learning of all three participants for listener curricular objectives increased, and for
two of the three participants, increases were seen in observing responses and decreases in
stereotypy were noted.
Greer and Han (in press) used a non-concurrent multiple probe design to test the effects
of the establishment of conditioned reinforcement for observing two-dimensional stimuli on the
emergence of generalized match-to-sample (MTS) for a variety of print stimuli (Arabic numbers,
letters, shapes, colors, and identical pictures) and book preference during free time for three
kindergarteners with autism spectrum disorders. The participants were selected for intervention
because they did not attend to print stimuli during instruction. Results demonstrated functional
relations between conditioned reinforcement for two-dimensional stimuli and (1) identical
match-to-sample, (2) abstraction match to sample and (3) preference for books in free play

39

setting. Once the participants gained generalized visual identity matching, little to no instruction
was needed for matching novel stimuli. Therefore, “generalized visual identity matching meets
the criteria for a behavioral developmental cusp identified by Rosales-Ruiz and Baer (1996,
1997) because its onset allows children to emit new responses to stimuli they could not prior to
its emergence, or accelerates the learning of visual MTS” (Greer & Han, in press). This cusp
allows children to have the general class of identity matching in repertoire, thus avoiding
needing direct instruction for each new operant.
In these studies, as mentioned earlier, the independent variable was the establishment of
conditioned reinforcement for observing new stimuli. Once the stimuli (i.e. faces, books, toys,
3D and 2D stimuli) were conditioned and became a part of the participant’s environment, the
stimuli selected out the attention of the participants. The participants were able to come into
contact with new contingencies and their environments and their community of reinforcers were
expanded. Expanding the community of reinforcers for children is best practice, as it is an
efficient and effective way to allow them to contact new contingencies of reinforcement
independently. Additionally, this reduces the amount of direct instruction they require, which can
be tedious. It is crucial to establish conditioned reinforcers for observing responses for a variety
of stimuli. Conditioned reinforcement for observing is an indispensable prerequisite for the
“emergence, or acceleration, of discrimination learning” (Greer & Han, in press, p. 1).
Conditioning programs should be implemented for children for whom stimuli are not conditioned
naturally.
Tsai and Greer (2006) examined the relationship between a child’s interest in books and his
rate of acquisition of new textual responses using an experimentally sound procedure that
measured observable behaviors directly. Tsai and Greer (2006) used a simultaneous matched pair
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design with a time-lagged component to test the effects of conditioned observation of books on
the textual responses of four Mandarin-speaking preschool students. The independent variable in
this experiment was the acquisition of conditioned reinforcement for observing books and
choosing to look at books in non-instructional settings where other activities (toys, puzzles,
blocks, etc.) were available. The dependent variable was the number of learn units to criterion, or
rate of acquisition, of mastery of textual responses. Three boys and one girl, ranging in age from
2.9 to 4.0 years old, were selected for the study because they consistently selected toys over
books in the free play setting. The students were matched in pairs based on the number of learn
units required to master five sets of sight words. One child in each of the two pairs began the
book conditioning procedure, and the other child in the pair began toy conditioning as a control
condition. Tsai and Greer (2006) found that all four children required fewer learn unit
presentations to acquire novel sets of textual responses once they had conditioned reinforcement
for observation of books in repertoire. In follow-up probes, three of the four children maintained
a preference for books over toys a month after the study.
The book conditioning protocol used in Tsai and Greer (2006) is outlined in Greer and
Ross (2008) as well as Nuzzolo-Gomez, Leonard, Ortiz, Rivera, and Greer (2002). This
procedure is used for students who do not have conditioned reinforcement for observing bookrelated stimuli. Skinner (1957) describes “observing behavior” as a behavior that is “reinforced if
it clarifies or otherwise intensifies the effect of a stimulus which serves an important
discriminative function” (p. 416). Greer and Ross (2008) describe observing behavior in regards
to books as “the visual observing and/or manipulation of books as objects” (p. 221). Briefly, the
book conditioning protocol involves a minimum of three phases. In the first phase, the child is
observed in the free play setting to determine if she observe books or book related stimuli. If she
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does not look at books for a pre-determined amount of time, she will undergo the book
conditioning protocol, which is stimulus-stimulus pairings using pair/test trials until mastery
criterion is achieved, and another free-play probe is conducted to see if the student chooses to
look at books. This is done repeatedly, with increases in the length of time of the pair/test trials
(i.e. from 5 s to 10 s) until the long-term objective in the free-play setting is achieved (Greer &
Ross, 2008, p. 221-224). Some children naturally acquire developmental cusps and capabilities,
while others require direct instruction. According to Greer and Speckman (2009), these cusps
include “acquisition of reinforcement for observing responses” (p. 471). These include attending
to voices, faces, two-dimensional and three-dimensional stimuli, and books. Children who are
developmentally delayed will instead engage in self-stimulatory behavior, stereotypy, or
passivity (Greer & Speckman, 2009). The stimulus-stimulus pairing procedure to condition
books or toys (Greer & Ross, 2008; Greer et al., 1985; and Nuzzolo-Gomez et al., 2002) is one
data-based method to classically condition books.
Rationale and Educational Significance
The current study built upon the findings of Tsai and Greer (2006) and Singer-Dudek et al.
(2011). The study sought to test whether the relation between conditioning books and rate of
acquisition of textual responses was consistent with previous findings that establishing
reinforcement prior to teaching is the most efficacious way to teach new skills (Du, Broto, &
Greer, 2014; Greer & Han (in press); Keohane, Pereira-Delgado & Greer, 2009; Maffei-Lewis,
Singer-Dudek, & Keohane (2014); Speckman-Kilroe, Longano, and Syed, 2014; and Tsai and
Greer, 2006). Ferrer et al. (2007) argue that the acquisition of a reading skill will establish a
more advanced skill. In the behavioral literature, access to a new contingency of reinforcement
as a function of a behavior change is known as a cusp (Rosales-Ruiz & Baer, 1997).
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This study aimed to define ‘reading readiness’ in an empirical fashion, and relate this
definition directly to rate of acquisition of textual operants. If participants who demonstrated
‘reading readiness’, as defined by the criteria of the study, increased their rate of acquisition of
textual operants, then there is a clear argument for the establishment of books as conditioned
reinforcers as a behavioral cusp.
There is a high level of stability between reading performance in preschool and elementary
school years (Lonigan et al, 2000). ‘Reading readiness’ is vaguely defined in the literature as
‘choosing to look at books’ (Morrow, 1983) and ‘manipulating books’ (Hansen, 1969).
Questionnaires such as the Preschool Reading Attitudes Scale (PRAS, Saracho, 1988), Family
Literacy Activities Inventory (FLAI, Wu and Honig, 2014), and Home Literacy Practices
Inventory (HLPI, Wu & Honig, 2010) shed some light on the voluntary reading of children, but
do not define reading readiness in a precise fashion.
In Experiments I and II, a matched-pair with pre- and post-intervention probes with a
nested multiple probe design was used; and in Experiment III, a nonconcurrent multiple pre- and
post-intervention probe across groups design was used to test whether participants would require
fewer learn units to master textual responses as a function of having books as conditioned
reinforcers. If the majority of the participants acquired new textual responses in fewer
opportunities, as was found in Tsai and Greer’s (2006) study, selecting books over toys with
moderate consistency could be considered as part of an empirical definition of reading readiness.
The participants in Experiments I-III emitted high rates of playing with toys in the freeplay setting and infrequently chose books in the toy area. Though it is appropriate and typical for
a preschooler to engage with a variety of activities when given free time, increasing the amount
of time a child engages with books is beneficial to the child because it is associated with reading
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readiness, demonstrates self-management, and is a skill they will continue to build upon and use
throughout her life. Acquiring books as conditioned reinforcers has been shown to increase rates
of acquisition of textual responses in the literature (Tsai & Greer, 2006). It is also imperative to
increase a child’s community of reinforcers (Greer & Ross, 2008); that is to say, to expand the
environmental stimuli that select out the attention of the child. This experiment attempted to
generalize the findings of Tsai and Greer (2006) to a younger individuals, English-speaking
children, as well as preschoolers with developmental delays.
Additionally, I tested whether the participants would require fewer learn units to criterion
to master textual responses once books were conditioned as reinforcers, regardless of how the
books were conditioned (i.e. (a) stimulus-stimulus pairings, (Nuzzolo-Gomez et al., 2002; Tsai &
Greer, 2006) also known as ‘Pavlovian second order conditioning’; (b) conditioning books
through observation, (Singer-Dudek et al., 2011), ‘peer observation procedure’; or (c) through
the textual operant; ‘textual operant discrimination training’.
It is important to note that though teaching children to read through “whole word reading”
is not an ideal method of instruction for phonetic words (Benuck & Peverly, 2004; Gough, 1993;
McGuinness, 2004). Sight words that were not necessarily phonetic were used in this study to
increase the experimental control of the dependent variable. The participants did not have any
formal reading instruction prior to intervention and thus no exposure to sight words in an
instructional setting.
Research Questions
The research questions for this study were as follows: (1) Does establishing books as
conditioned reinforcers for 2-4 year old preschoolers with and without developmental delays
consistently increase the rate of acquisition of textual responses?; (2) Is there any relation
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between the verbal behavior development of the child in terms of cusps and capabilities and
which method (i.e. Pavlovian second order conditioning, textual operant discrimination training,
peer observation procedure) is successful for conditioning books?; and (3) Will the data reveal an
empirical definition of “reading readiness?”.
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CHAPTER II
Experiment I
Method
Participants
Four participants were selected from an early intervention integrated classroom for this
study. Two males with developmental delay and 2 females (one with a developmental delay)
were selected for the study because they consistently selected toys over books in the free play
setting. The participants were selected from an early intervention classroom with a ratio of
10:2:2 students to teachers to teaching assistants. They attended a CABAS® preschool that was
publically funded and privately run; the school implemented a behavior analytic approach to all
schooling and was located the northeast United States. Necessary prerequisites for the study
were: basic listener literacy, 2D stimuli as conditioned reinforcers, teacher presence results in
instructional control, echoic-to-tact, and the point topography (Greer & Ross, 2008). All
participants also had the following cusps and capabilities in repertoire at the onset of the
experiment: teacher presence results in instructional control, adult voices as conditioned
reinforcers, adult faces as conditioned reinforcers, two- and three-dimensional objects as
conditioned reinforcement, match two- and three-dimensional objects to sample, generalized
visual imitation, generalized auditory matching (auditory match-to-sample), listener literacy,
echoic-to-mand, echoic-to-tact, independent mands, independent tacts, transformation of
establishing operations across mands and tacts, and listening to story functions to reinforce
attention (Greer & Ross, 2008). Table 1 represents participant demographics, including any
additional cusps and capabilities.
Participant A was a typically developing female participant, and was 2.5 years old at the
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onset of the study. In addition to the cusps and capabilities listed above, she also had self-talk,
the listener half of Naming, and say-and-do correspondence in repertoire at the onset of the
study. She was being taught tacts and intraverbals, autoclitics in story, and pre-writing skills
(make marks on page, trace/imitate shapes, etc.) during the study.
Participant B was a male participant with a developmental delay, and was 2.5 years old at
the onset of the study. He was being taught tacts and intraverbals, opposites, autoclitics in story,
and pre-writing skills during the study.
Participant C was a male participant with a developmental delay, and was 2.7 years old at
the onset of the study. He was being taught textual responses to numbers, patterns, and mands
and tacts with autoclitics during the study.
Participant D was a female participant with a developmental delay, and was 2.4 years old
at the onset of the study. She was being taught to discriminate words and pictures through Acorn
Magic Reader®, intraverbal responses to individual letter sounds, patterns, and opposites during
the study.
Table 1
Description of Participants at the onset of Experiment I.
Participant Grade/Age/Diagnosis/Gender

Levels of VB

Additional Cusps/Capabilities

A

Nursery/2.5/Typically
Developing/Female

Listener/Speaker

-Self-talk
-Say and do correspondence
-Listener half of Naming

B

Nursery/2.5/Developmentally delayed/Male

Listener/Speaker

C

Nursery/2.7/Developmentally delayed/Male

Listener/speaker

D

Nursery/2.4/Developmentally delayed/Female

Listener/Speaker
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Table 2
Description of Differences at the Conclusion of Experiment I.
Participant Grade/Age/Diagnosis

Levels of VB

Additional Cusps/Capabilities

A

Nursery/2.8/Typically
Developing/Female

Beginning Reader/Speaker

- Book stimuli conditioned
reinforcement for observing

B

Nursery/2.8/Developmentally delayed/Male

Beginning Reader/Speaker

- Book stimuli conditioned
reinforcement for
observing

C

Nursery/3.0/Developdelayed/Male

Beginning Reader/Speaker

- Book stimuli conditioned mentally
reinforcement for observing

D

Nursery/2.8/Developmentally delayed/Female

Beginning Reader/Pre-writer

- Book stimuli conditioned
reinforcement for observing

Table 3
Examples of Other Curricula Taught to Participants During Experiment I.
Participant

Other Curricula Taught Throughout the Experiment

A

-Academic Literacy/Communication
-Intensive tact across the senses
-Tacts, intraverbal responses to a variety of stimuli taken from the C-PIRK® (i.e. sea life,
seasons, weather, emotions, farm animals, zoo animals, etc.)
-Tracing horizontal, diagonal, curvy, and slanted lines
-Opposites- intraverbally and point responses
-Autoclitics in story
-3-Dimensional fruits and vegetables- tact and retrieve
-Self-Management
-Taking turns during board games
-Performing actions to song
-Morning routine/ Pack up routine/ Line up routine

B

-Academic Literacy/Communication
-Intensive tact across the senses
-Tacts, intraverbal responses to a variety of stimuli taken from the C-PIRK® (i.e. sea life,
seasons, weather, emotions, farm animals, zoo animals, etc.)
-Tracing horizontal, diagonal, curvy, and slanted lines
-Opposites- intraverbally and point responses
-Autoclitics in story
3-Dimensional fruits and vegetables- tact and retrieve
-Self-Management
-Taking turns during board games
-Performing actions to song
-Morning routine/ Pack up routine/ Line up routine

C

-Academic Literacy/Communication
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-Tacts, intraverbal responses to a variety of stimuli taken from the C-PIRK® (i.e. sea life,
seasons, weather, emotions, farm animals, zoo animals, etc.)
-Patterns
-Textual responding to numbers
-Tacts with autoclitics
-Mands with autoclitics
-Self-management
-Taking turns during board games
-Performing actions to song
-Morning routine/ Pack up routine/ Line up routine
D

-Academic Literacy/Communication
-Tacts, intraverbal responses of a variety of stimuli taken from the C-PIRK® (i.e. sea life,
seasons, weather, emotions, farm animals, zoo animals, etc.)
-Patterns
-Individual letter sounds (intraverbal response)
-Acorn Magic Reader
-Opposites- intraverbally and point responses
-Intraverbal counting (0-20)
-Self-Management
-Taking turns during board games
-Performing actions to song
-Morning routine/ Pack up routine/ Line up routine

Setting
The participants were habituated to the classroom and the experimenters at the onset of the
study. In this classroom, there was a child-sized, horseshoe-shaped table in the center of the
room, as well as two rectangular, child-sized tables (4’ x2’) on either side. In the back of the
room, there was a free-play area with a variety of activities, such as books, blocks, cause and
effect toys, dramatic play toys, and puzzles.
Sight words were taught at the instructional tables in a 1:1 setting. Instruction occurred
after morning circle and before small group work. While an experimenter was delivering sight
word instruction to the participant(s), the other teacher and teaching assistants were delivering
small group instruction to the other students in the classroom. When possible, another teacher or
classroom supervisor was recruited to collect interobserver agreement.
Pre- and post-intervention probes were conducted in the free-play area. One confederate
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peer was placed in the free play setting with the target peer at a time, and peers with and without
books as conditioned reinforcers for observing were alternated during probe sessions. The
experimenter and other independent observers sat outside of the free-play area.
Materials
The materials needed for the probe sessions were: books, toys, puzzles and blocks. The
materials needed for the intervention were: 3” x 5” index cards, markers, word and picture pairs
(Edmark® cards). The sight words used in this experiment were pulled from the pre-primer and
primer Dolch sight word lists. The experimenters required: clipboards, timers, pens, data sheets,
and 20 learn unit graphs.
Design and Procedure
A matched-pair with pre- and post-intervention probes with a nested multiple probe design
was used. The independent variable was the establishment of books as conditioned reinforcers,
regardless of how this was achieved. The dependent variable was the number of learn units to
criterion before and after books were established as conditioned reinforcers.
Free Play Probes
First, a pre-intervention probe was conducted to determine whether books were
conditioned reinforcers for observing for the participants in a free play setting. Five second (s)
whole interval recording was used to determine if the participants had books as conditioned
reinforcers, and the criterion for this was 80% of 5 s intervals comprising 5 min across four
consecutive sessions (i.e. 48/60 5 s intervals across four consecutive opportunities).
During the free play probes, a variety of stimuli were placed all over the carpet (i.e.
puzzles, books, blocks, toys). Additionally, these items were available on the shelves. These
categories were always available throughout the experiment, though the individual items varied.
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The participants began outside of the toy area, and were instructed to “Go to the carpet; you have
five minutes to play”. This phrase remained consistent throughout all three experiments. The
only other vocal feedback they were given was to “Choose something on the carpet” if they
attempted to leave the toy area.
Probes in the play area were conducted prior to teaching the textual responding sets to
determine if the participants had books as conditioned reinforcers. The participants met criterion
on their first word sets, and then a second set of free play probes were conducted to ensure that
they had not acquired books as conditioned reinforcers while learning their word sets. This was
done to control for maturation and instructional history, as a significant amount of time had
passed from the initial pre-intervention probes through mastery of picture/word discrimination
and the first textual response criterion. In order to obtain steady state responding in baseline, four
free play probes were conducted in total. The probes were conducted with the participant’s
partner (2) as well as a different peer in the classroom (2). Post-probes were conducted with the
same peers as in pre-intervention probe conditions.
Stimulus-Stimulus Pairings: Other Stimuli
Stimulus-stimulus pairings were delivered for non-target (book) stimuli, such as blocks,
puzzles, play dough, etc. to Participants C and D to control for experimenter contact during sight
word instruction and the second order conditioning intervention. Since books acquired
reinforcing properties for both Participants A and B through operant conditioning, this was not
necessary for the first dyad of participants.
Block conditioning was done in 5 min sessions, with the experimenter pairing
reinforcement in the first 5 s interval, and then providing no reinforcement, only corrections
when necessary, during the next 5 s. This was done in a continuous format. Participant D had
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some occupational/ small motor deficiencies, so a program where she needed to search for toy
insects embedded in play dough was implemented. She would not touch the play dough initially,
so the experimenter attempted to condition it. The occupational therapy department suggested
that at two-years old, a child should be able to find five bugs within 10 min, so this became the
criterion.
Sight Word Instruction
At the onset of the study, participants were lacking the pre-requisite skill of differentiating
between a word and a picture (Greer, 2013, Academic Literacy, Academic Equivalence, II. B.
Reading/Writing Sameness to Equivalence, number 1, p. 4). Following the initial preintervention probes, the participants were taught to differentiate between a picture and text to
mastery (90% x 2) and then taught them to identify the picture and text for the same object (i.e.
‘point to the word ball’, ‘point to the picture ball’) to mastery (90% x 2). Ten pairs of words and
pictures were used. Once this prerequisite skill was in place, participants were taught to textually
respond to Dolch pre-primer words (90% x 2 or 100% x 1). The children were matched based on
their rate of acquisition of textual responses because this limited the variability in the data when
comparing pre- and post-intervention performance. The length of the words, number of sets,
number of operants taught per set, and tactics selected for intervention were individualized to the
participants. When possible, non-phonetic Dolch words were used because these words allowed
stronger control for rate of learning, by eliminating ability to blend or decode (read or produce
textual responses). Probes were conducted to ensure that none of the words were in repertoire as
a textual response for any of the participants.
If the participants did not meet the predetermined criterion for selecting books in the free
play setting, the book conditioning procedure (stimulus-stimulus pairing procedure as per Greer
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& Ross, 2008) was used. If a participant was a candidate for the book conditioning procedure,
their partner received the same number of learn units for a different response class (i.e. blocks,
play dough, etc.) to control for additional expanded community of reinforcer learn units as well
as experimenter contact. Conversely, if the participants did meet the predetermined criterion
immediately following mastering 1-3 sets of sight words, books were established as
reinforcement for observing responses through textual operant discrimination training (operant
conditioning). In other words, books were conditioned through textual responding during sight
word instruction.
Once the pre-determined criterion (48/60 five s intervals across four consecutive sessions)
was achieved, regardless of method of acquisition (textual operant discrimination training or
stimulus-stimulus pairings), a novel set of sight words was taught to mastery criterion (90% x 2
consecutive sessions or 100% x 1 session). The words in this novel set were the same length as
the words used in the initial set to control for difficulty of sets. The numbers of learn units to
criterion for the pre- and post- sets were compared to determine if the rate of learning of textual
responses increased as a function of having books as conditioned reinforcers for observing.
Stimulus-Stimulus Pairings (Pavlovian Second Order Conditioning)
As mentioned previously, a stimulus-stimulus pairing procedure (Greer & Ross, 2008) was
used to condition books. The participants in this study received edibles, pats on the back, and
social praise for observing books during pair trials, as these stimuli were known reinforcers for
these participants (2-3 deliveries per pair trial). The participants in this study emitted tacts for
social attention. Thus, if the participants tacted a stimulus in the book during a pair trial, the
experimenter provided social acknowledgement as well as praise for looking at the book. The
social acknowledgement did not count as one of the deliveries of reinforcement. Due to the
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seamless nature of pair/test trials, the experimenter did not ask questions during pair trials, as the
trial (i.e. 5s, 10s, 15s) would have ended before the participant could answer. Additionally, the
long-term objective of this study was to teach the participants to independently observe books,
and for the book stimuli to select out the responding of the participants. The desired stimulus
control for looking at books was the book itself, and its contents, not the social activity of
looking at books jointly. Therefore, the experimenter acknowledged independent tacts but did
not actively engage the participants in a dialog about the book.
Data Collection
The probe sessions were conducted in 5-min sessions in the play area, where the
participant had access to other items and objects such as toys, puzzles and blocks. Five-second
whole interval recording was used for looking at books, and partial interval recording was used
for stereotypy and passivity. In the current study, a preference assessment was used, with the
following codes: B (books), L (legos), O (observing responses), T (toys), Z (puzzles), and S
(stereotypy). A timer was set for 5 minutes, and every 5 s, the experimenter wrote down the code
for the corresponding activity, assuming that the participant engaged with that item for the 5s
interval. An item was coded if it selected out the attention of the participant for the whole 5s
interval. If a child switched activities mid-interval, both activities were recorded (i.e. B/T), and if
a child looked away from the item for greater or equal to 2s, item/O for observing responses was
noted (i.e. T/O). Only whole intervals of looking at books (i.e. 5s) were counted, however. The
participants were allowed to look away from the book for up to 1s. The participants in
Experiment I did use items appropriately throughout the study. Furthermore, for the participants
in the current study, stereotypy was infrequently emitted, but object use imitation was often
emitted, so the code (i.e. B) was circled if the target student emitted the behavior immediately
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after watching a peer access that item.
Four free-play probes, each 5 min in length, were conducted prior to the implementation of
the intervention to gain steady state responding. The target behavior, looking at books, was
defined as the following: looking at a book (either holding in lap and sitting criss cross or laying
on his belly with book on floor), turning pages of the book, putting the book down to get a new
book, pointing to pictures in the book, tacting pictures in the book, textually responding to words
in the book, and scanning the bookshelf for a new book. If a participant picked a book and
looked at it upside down, turned all of the pages at once, or pressed random buttons on a ‘play-asound’ book, this was not coded as ‘B’. This was coded as either a (B-), which translated to (-) or
‘T’ if the participant was treating the book as a toy.
During sight word instruction, correct responses to instructional trials that met the criterion
for learn units (Albers & Greer, 1991) were reinforced with vocal praise, playful physical
contact, or prosthetic reinforcement, based upon the needs of the children. These were recorded
as a (+). Incorrect responses were followed with a correction procedure; the antecedent was
presented again and the correct response was given. The child was required to emit the correct
response independently, and the next trial began. A (-) was recorded in this situation. These
sessions were comprised of 20 trials; mastery criterion was set at 90% x 2 consecutive sessions
or 100% x 1 session.
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Table 4
Sets of Dolch Pre-primer Sight Words Taught to Participants A-D.
Participant Pre-book conditioning

Post-Book conditioning

A

Set A: away, find, help, jump, look

Set B: down, here, make, play, said

B

Set B: down, here, make, play, said*
Set D: at, is, to, up

Set C: am, go, I, the

C

Set D: at, is, to, up

Set C: am, go, I, the
Set G: get, made, out, say

D

Set C: am, go, I, the
Set E: do, he, in, no
*= did not meet mastery criterion

Set D: at, is, to, up
Set F: be, it, on, so

The book conditioning intervention was a stimulus-stimulus pairing (also termed
‘Pavlovian second order conditioning’ or ‘classical conditioning’ procedure) using pair/test trials
until mastery criterion (90% x 2 consecutive sessions or 100% x 1) was met. Typically, this
procedure is used as a method of expanding the community of reinforcers of a child who does
not select out books during free time. A variety of books are paired with primary or conditioned
reinforcers in order to condition them as reinforcers. In the current study, vocal praise and pats
on the back sufficed as conditioned reinforcement. When joint attention was achieved during pair
trials, the participants were praised. Joint attention was achieved when the experimenter and the
child attended to the same two-dimensional stimulus, and a listener (i.e. ‘point to’, ‘show me’) or
speaker (tact, intraverbal) response was emitted by the participant. A successful pair trial was
completed if the child looked at the book, turned the pages, or reached for a new book during the
interval as well. Each session consisted of 20 trials, and each trial was comprised of a pair and
test interval.
The first objective was 5 s pair/test trials, which meant that for the first 5 s, the
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experimenter praised the child (2-3 times per pair interval) for looking at books and both parties
tacted (identified) pictures in the book. If the participant successfully emitted the target behavior
for the entire duration of the pair interval, the test began, where correct responding was not
consequated, and incorrect responding resulted in the participant being redirected back to the
book. If the participant looked at the book appropriately for the entire test interval, a (+) was
recorded. If the participant needed redirection during the test interval, a (-) was recorded and a
correction was delivered by the experimenter. Once a (+) or (-) was recorded, a new pair interval
began. If the participant needed redirection to the book during a pair interval, this was
considered an incomplete trial and no data were recorded. A new pair interval began at this point.
Data were only taken on the test trials; 20 test trials comprised a session. Mastery criterion was
defined as 90% x 2 consecutive sessions or 100% x 1 session. Once this was achieved, postintervention data were collected identically to the pre-intervention probe data.
Interobserver Agreement
Interobserver agreement for Experiment I is summarized in Table 5. For Participant A,
interobserver agreement was collected for 50% of probe sessions, with a mean of 97.5%, ranging
from 95% to 100%. Interobserver agreement was collected for 25% of training sessions (teaching
sight words), with a mean of 100%.
For Participant B, interobserver agreement was collected for 37.5% of probe sessions, with
a mean of 96.67%, ranging from 90% to 100%. Interobserver agreement was collected for 18%
of training sessions, with a mean of 99.16%, ranging from 95% to 100%.
For Participant C, interobserver agreement was collected for 50% of probe sessions, with a
mean of 97.5%, ranging from 90-100%. IOA was collected for 21% of training sessions (sight
words) at 100%. IOA was collected for 22% of book conditioning intervention sessions, with a
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mean of 99%, ranging from 95-100%.
For Participant D, interobserver agreement was collected for 38% of probe sessions, with a
mean of 98%, ranging from 95-100%. IOA was collected for 21% of training sessions (sight
words) at 100%. IOA was collected for 50% of book conditioning sessions at 100%.
Table 5
Interobserver Agreement Collected for Experiment I.
Free Play

Sight Word
Instruction

Book
Conditioning

Tactical
Decisions Made

Probes
Participant A 50% of probes
mean: 97.5%
range: 95-100%
Participant B 37.5% of probes
mean: 96.67%
range: 90-100%
Participant C 50% of probes
mean: 97.5%
range: 90-100%
Participant D 38% of probes
mean: 98%
range: 95-100%

25% of sessions
mean: 100%
18% of sessions
mean: 99.16%
range: 95-100%
21% of sessions
mean: 100%
21% of sessions
mean: 100%

22% of sessions
mean: 99%
range: 99-100%
50% of sessions
mean: 100%

100% of
decisions
mean: 100%
100% of
decisions
mean: 100%
100% of
decisions
mean: 100%
100% of
decisions made
mean: 96.29

Results
Participants A & B
Figure 1 shows the change in the dependent variable, the learn units to criterion for
Participants A and B. Learn units to criterion was calculated by determining the total number of
learn units delivered, and dividing by the number of short-term objectives achieved. For instance,
if a participant mastered 2 short-term objectives after delivery of 400 learn units, the learn units
to criterion measure would be 200.
Figure 2 shows the cumulative correct textual responses before and after books are
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conditioned reinforcers, for the same number of textual operants in pre- and post-intervention
conditions. If a participant mastered two sets of sight words (i.e. 8 words) prior to having books
as reinforcers, the cumulative correct textual responses in post-intervention conditions was also
measured for 8 words. This value (cumulative correct responses) was calculated by counting the
number of correct responses per session. For instance, in pre-intervention conditions, if a child
emitted 4, 5, 12, 18, and 20 correct responses to the first short term objective, the slope value
was collected by entering 4, (4+5), (4+5+12), (4+5+12+18), and so on and so forth. All correct
responses before books were conditioned as reinforcers (as determined by free play probes) and
after books were conditioned as reinforcers were entered onto the graph. This is a visual
representation of the rate of learning, with a steeper slope indicative of faster rate of learning.
Correct responses to sight word instruction, graphed by phase, for Participant A as well as
all remaining participants can be found in Appendix C. Appendix D shows detailed results for all
participants across all three experiments.
Figures 3 and 4 show the embedded dependent variable data, the free play probe data;
during the initial free-play probe sessions, Participant A looked at books 2 out of 240 (r: 0-2 out
of 60) in the free-play setting, and after books were conditioned as reinforcers, she looked at
books 167 out of 240 (r: 19-58) intervals. She required 320 learn units to master a set of five 4letter Dolch words prior to having books as reinforcers, and 100 learn units subsequently (3.2
times faster). Greater slope indicates greater rate; in this case, a greater slope in post-intervention
conditions indicates a greater rate of acquisition of textual operants. The slope of the cumulative
correct responses emitted prior to books being conditioned as reinforcers was -20.559, and
subsequent to having books as conditioned reinforcers was 2.4, a positive difference in slope of
22.959. Participant A did not require the book conditioning procedure because books had
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acquired reinforcing properties as a result of sight word instruction.
Participant B looked at books 27 out of 240 intervals (r: 2-18) in the initial free-play
setting, and 226 intervals (r: 53-58) after mastering sight words. His learn units to criterion were
480 prior to having books as conditioned reinforcers, and subsequently increased his rate by 7
times (80). The slope of the cumulative correct responses emitted prior to books being
conditioned as reinforcers was -21.2091 and subsequent to having books as conditioned
reinforcers was 5.3, a positive difference in slope of 26.5091. Participant B did not require the
book conditioning procedure because books had acquired reinforcing properties as a result of
sight word instruction.
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Figure 1. Learn units to criterion for independent textual responses, pre- and post-acquisition of
books as conditioned reinforcers for Participants A and B.
Phase change

Books became
conditioned R+

Participant A

Participant B
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Figure 2. Cumulative correct responses emitted and trend lines before and after books were
established as conditioned reinforcers for Participants A and B.

Participant A

Participant B
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Figure 3. Number of whole five-second intervals Participants A and B looked at books during
Phase change

multiple five-minute free-play opportunities.

Books became
conditioned R+

Participant A

Participant B
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Figure 4. Percentage of intervals Participants A1-A4 looked at books during free play settings,
collapsed by phase.

Participant A

Participant B
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Participant C & D
Figure 5 shows the learn units to criterion pre- and post-intervention for Participants C and
D. Participant C increased his rate of acquisition of textual operants by 1.5 times (180 to 110)
after books functioned as reinforcers. Figure 6 shows the cumulative correct textual responses
emitted by Participants C and D. The slope of the cumulative correct responses emitted prior to
books being conditioned as reinforcers for Participant C was -1.777, and subsequent to having
books as conditioned reinforcers was 4.364, a positive difference in slope of 6.141. Figures 7 and
8 show the free play probes for Participants C and D. Initially, Participant C looked at books 0
out of 240 intervals. After 20s stimulus-stimulus pairings, he looked at books 222/240 intervals
(r: 48-60). Please refer to Figures 9 through 11 for Pavlovian second order conditioning
(stimulus-stimulus pairings) graphs.
Participant D increased her rate of acquisition of textual responses by 1.89 times as a
function of having books as reinforcers (170 to 85 LU:C). The slope of the cumulative correct
responses emitted prior to books being conditioned as reinforcers was 0.509, and subsequent to
having books as conditioned reinforcers was 7.8889, a positive difference in slope of 7.3799.
Initially, she looked at books for 16/240 free play intervals. After 10s stimulus-stimulus pairings,
she looked at books 215/240 (r: 50-58) intervals.
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Figure 5. Learn units to criterion for independent textual responses, pre- and post-acquisition of
books as conditioned reinforcers for Participants C and D.

Participant C

Participant D
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Figure 6. Cumulative correct responses emitted and trend lines before and after books were
established as conditioned reinforcers for Participants C and D.

Participant C

Participant D
Sessions
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Figure 7. Number of whole five-second intervals Participants C and D looked at books during
multiple five-minute free-play opportunities.

Participant C

Participant D
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Figure 8. Percentage of intervals Participants C and D looked at books during free play settings,
collapsed by phase.

Participant C

Participant D
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Figure 9. Correct responding to test trials during stimulus-stimulus pairings to condition books
for Participants C and D.

Participant C

Participant D
Sessions
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Figure 10. Cumulative correct responding to test trials and trend line during stimulus-stimulus
pairings to condition books for Participant C and D.

Participant C

Participant D

Sessions
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Acquiring Novel Reinforcers: Participants C and D
Participant C required 540 learn units of book conditioning for books to become a
conditioned reinforcer, so Participant D received 540 learn units to condition play dough in order
to account for additional learn units and experimenter contact. Participant D required 80 learn
units to acquire books as conditioned reinforcers, and Participant C received 80 lean units to
condition blocks as a reinforcer. Once the experiment was over, another 460 learn units were
delivered to Participant C for blocks to acquire reinforcing properties.
Figure 11. Number of whole intervals Participants C and D emitted target response during block
and play dough conditioning, respectively.

Participant C

Participant D
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Figure 12. Number of tactics needed to master independent textual responses for Participants AD.

Discussion & Rationale for Experiment II
The post-book conditioning learn units to criterion decreased significantly for Participants
A through D. Participants A-D were first taught the prerequisite skill of differentiating between a
picture and a word. Once Participants A-D met on 1-3 sets of sight words, a second free-play
probe was conducted to ensure that books had not become conditioned reinforcers. This was the
case for Participants A and B, who preferred books in post-sight word instruction (texual operant
discrimination training) probe sessions. For Participants C and D, books had not become
conditioned reinforcers through textual operant conditioning, so Pavlovian second order
conditioning was implemented. For Participants A and B, a limitation was that only one set of
sight words was taught pre- and post-book conditioning. This was remedied for Participants C
and D.
For Participants A and B, books had become conditioned reinforcers according to the
criterion of 80% x 4 consecutive sessions after the participants were taught the prerequisite skills
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to textually respond to Dolch words. This finding was serendipitous and could be due to the fact
that they received reinforcement for attending to, and discriminating between, words, or
differentiating between words and pictures, and this conditioned words and therefore books.
Also, once the participants mastered the difference between pictures and words, and learned
common sight words, they came under the stimulus control of the words and were reinforced
naturally for textually responding. This may also have contributed to the fact that books became
conditioned reinforcers.
Books are conditioned reinforcers for many children who do not receive a systematic book
conditioning procedure; perhaps learning to differentiate between pictures and words and
learning to textually respond is one of the ways that books become reinforcers for children
through repeated pairings, such that they seek them out during free time over other activities
such as toys, puzzles and blocks. The results for Participants A and B were serendipitous and led
to Experiments II and III, to determine if the results related to textual operant discrimination
training could be replicated, and to shed light on the most effective way to condition books for
participants with a similar skill set.
A limitation of this experiment was that different sets of Dolch words were taught due to
the skills in the participants’ repertoires. Initially, two sets of four-letter words were to be taught
to the participants. Participant A received Set 1, Participant B received Set 2; Participant B did
not meet on Set 2 so a tactical decision was made to teach two-letter words. Post-intervention
probes were conducted using the same number of letters used in the pre-intervention probe.
Participant A met criterion using four-letter words, so a post-intervention probe was conducted
on four letter words. Counterbalancing four-letter words would have enhanced the experimental
control, but due to the fact that we individualized instruction and made tactical decisions to
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ensure that our participants learned, this was not done entirely systematically.
Also, for the first set of free-play probes, data were not taken on whether the participants
engaged in a task as a function of observing a peer engage in this task, but this was remedied
during the second set of pre-intervention probes. Tsai and Greer (2006) directly researched the
effects of having books as conditioned reinforcers on the rate of acquisition of textual responses
for young children. The results may suggest that once books are conditioned reinforcers, sight
words are learned at a faster rate. The results of this study raise questions regarding the relation
between the acquisitions of textual responses and having books as conditioned reinforcers.
However, due to the fact that 1-3 sets of sight words were taught pre- and post-intervention (A: 1
set, B: 1-2 sets, C: 2-3 sets, D- 2 sets), practice effects cannot be ruled out. Therefore,
Experiment II was designed such that the sets were counterbalanced, and that a peer with and
without books as conditioned reinforcement was present during different probe sessions. Another
limitation of this study was the lack of multiple probes in each phase, which was also remedied
in Experiments II and III.
Until the study conducted by Tsai and Greer (2006), there were no basic and applied
experiments that directly targeted the effects of having books as conditioned reinforcers on the
rate of acquisition of textual responses for young children. This study tested the findings of Tsai
and Greer (2006) with different types of individuals and sought to add to the research literature
on this topic. Experiment I raised questions about the relation between textual operant
discrimination training and the establishment of books as conditioned reinforcers. Experiment II
was conducted to a) replicate the procedure with typically developing preschoolers, b) teach two
sets of sight words before and after books were conditioned, c) conduct probes more
systematically, d) further determine whether having books as conditioned reinforcers is
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functionally related to rate of acquisition of sight words, and e) replicate the textual operant
discrimination effect on acquiring books as conditioned reinforcers, as this was a unanticipated
but interesting finding.
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CHAPTER III
Experiment II
Method
Participants
Two participants were selected from an integrated preschool classroom. Two female
participants, both typically developing, were selected for this experiment because they
consistently selected toys over books in free play settings. Both participants also had the
following cusps and capabilities in repertoire at the onset of the experiment: teacher presence
results in instructional control, adult voices as conditioned reinforcers, adult faces as conditioned
reinforcers, two- and three-dimensional objects as conditioned reinforcement, match two- and
three-dimensional objects to sample, generalized visual imitation, generalized auditory matching
(auditory match-to-sample), listener literacy, echoic-to-mand, echoic-to-tact, independent mands,
independent tacts, transformation of establishing operations across mands and tacts, and listening
to story functions to reinforce attention (Greer & Ross, 2008). Table 6 represents participant
demographics, including any additional cusps and capabilities.
Participant E was female and typically developing, and was 3.7 years old at the onset of the
study. In addition to the cusps listed above, she also had the listener half of Naming. She was
being taught the following curricula: SRA Reading Mastery®, Handwriting without Tears®
Letters and Numbers for Me, and Words their Way® Word Sorts for Letter Name: Alphabetic
Spellers curricula during the study. She was also being taught skills derived from the C-PIRK®
(Greer, 2013), including 1:1 correspondence for numbers 1-20, more or less with numbers, and
single digit addition and subtraction.
Participant F was female and typically developing, and was 4.6 years old at the onset of the
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study. In addition to the cusps listed above, she had the listener half of Naming. She was being
taught the following curricula: SRA Reading Mastery®, learning to write words (emulation),
Word Sorts for Letter Name: Alphabetic Spellers curricula during the study. She was also being
taught mathematical skills derived from the C-PIRK® (Greer, 2013), including 1:1
correspondence for numbers 1-20, more or less with numbers, and single digit addition and
subtraction with object prompts.
Table 6
Description of Participants at the Onset of Experiment II.
Participant Grade/Age/Diagnosis/Gender

Levels of VB

Additional Cusps/Capabilities

E

Preschool/3.7/Typically
Developing/Female

Beginning Reader/
Beginning Writer

-Self-talk
-Say and do correspondence
-Listener half of Naming
-Print transcription
-Dictation

F

Preschool/4.6/Typically
Developing Female

Beginning Reader/
Beginning Writer

-Listener half of Naming
-Print transcription
-Dictation

Table 7
Description of Differences at the Conclusion of Experiment II.
Participant Grade/Age/Diagnosis

Levels of VB

E

Preschool/3.10/Typically
Developing/Female

Beginning Reader/Beginning Writer

- Book stimuli conditioned
reinforcement for
observing

F

Preschool/5.4/Developmentally delayed/Female

Beginning Reader/Beginning Writer

- Book stimuli conditioned
conditioned reinforcement
for observing
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Additional Cusps/Capabilities

Table 8
Examples of Other Curricula Taught to Participants E and F During Experiment II.
Participant

Other Curricula Taught Throughout the Experiment

E

-Academic Literacy/Communication
- Autoclitics in story
-SRA Reading Mastery®
-Handwriting without Tears® Letters and Numbers for Me
-Words their Way® Word Sorts for Letter Name: Alphabetic Spellers
-Match word to picture
-1:1 Correspondence
-More or less with numbers
-Addition and Subtraction (Single Digits)

F

-Academic Literacy/Communication
- Autoclitics in story
-SRA Reading Mastery®
-Handwriting without Tears® Letters and Numbers for Me
-Words their Way® Word Sorts for Letter Name: Alphabetic Spellers
-Match word to picture
-1:1 Correspondence
-More or less with numbers
-Addition and Subtraction (Single Digits)

Setting
This experiment took place in the same school where Experiment I was conducted, but in
an integrated preschool classroom. An integrated preschool classroom was comprised evenly of
children with developmental delays as well as typically developing children. The free play
probes occurred in the toy area, which contained toys, books, puzzles, blocks, and costumes. As
in Experiments I and III, participants were instructed to “Go to the carpet; you have five minutes
to play”. The only other vocal feedback they were given was to “Choose something on the
carpet” if they attempted to leave the toy area.
Sight word instruction, as well as book conditioning (stimulus-stimulus pairings) took
place at the child’s desk while their peers engaged in folder work. Conditioning books through
observation took place at a 4’ x 2’ table located right outside of the classroom in the hallway.
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Materials
The same materials were used in Experiments I and II. Participants E and F had
word/picture discrimination in repertoire at the onset of this study. Sight words were selected
from preprimer and primer Dolch word lists. Additionally, in Experiment II, sessions were
videotaped for interobserver agreement purposes.
Design and Procedure
This was identical to Experiment I, with the following differences: a) sight word sets were
counterbalanced between Participants E and F, b) free-play setting probes were conducted with
peers with and without books as conditioned reinforcers in a systematic fashion, and c)
Participant F required the conditioning books through observation intervention because textual
operant conditioning and stimulus-stimulus pairings were not effective in conditioning books for
this participant. The independent variable was the establishment of books as conditioned
reinforcers, and the dependent variable was the number of learn units to criterion for mastery of
sight words. The embedded independent variable was the method of conditioning books (i.e.
textual operant discrimination training, Pavlovian second order conditioning, or conditioning
books through peer observation) and the embedded dependent variable was the number of whole
5s intervals that the participant looked at books in the free play setting.
During the conditioning books through peer observation procedure, the experimenter
collected data on mands for books, and rate of correct and incorrect responses for performance
and acquisition tasks as the dependent variables. Participant F emitted performance tasks even
when unconsequated, so data were only taken on correct responses for acquisition tasks. The
number of correct responses emitted during token versus books conditions was compared before
and after the intervention.
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The independent variable was an observational procedure where a confederate peer
receives books from the experimenter while the participant is not given feedback. Once the
participant consistently attempted to access books during observational sessions, a return to
baseline probes (reinforcer assessment) was conducted. The Singer-Dudek et al. (2011)
procedure was followed with one exception. When the confederate was handed a book after the
completion of a performance task, the experimenter talked to the confederate about the book and
asked questions about the book before beginning the next task. The confederate looked at the
book for up to 15 seconds.
Data Collection
Data were collected on free play settings in the same fashion as Experiment I. During the
four free play probes each phase, two were conducted with a peer who looked at books for the
duration of the observation, and two were conducted with a peer who engaged in non-book
activities. Conditioning books through observation (Singer-Dudek, Oblak & Greer, 2011) was
necessary for Participant F. In this procedure, data were collected on rate of correct and incorrect
responses to performance and acquisition tasks and vocal and gestural mands for books.
Table 9
Sets of Dolch Pre-Primer and Primer Sight Words Taught to Participants E and F.
Participant Pre-book conditioning

Post-Book conditioning

E

Set H: came, like, must, ride
Set I: into, look, well, soon

Set J: down, jump, play, said
Set K: good, have, they, what

F

Set K: good, have, they, what
Set J: down, jump, play, said

Set I: into, look, well, soon
Set H: came, like, must, ride

Interobserver Agreement
Please refer to Table 10 for a summary of the interobserver agreement in Experiment II.
Interobserver agreement was collected for 36.36% of probe sessions for Participant E, with a
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mean of 95% (r: 90-100%). Interobserver agreement was collected for 30.77% of sight word
instruction sessions with a mean of 99.17% (r: 95-100%).
Interobserver agreement was collected for 38.89% of probe sessions for Participant F, with
a mean of 96.43% (range: 90-100%). Interobserver agreement was collected for 30.61% of sight
word instruction sessions with a mean of 100% agreement. Interobserver agreement was
collected for 75% of book conditioning sessions with a mean of 100%. Interobserver agreement
was collected for 28.57% of conditioning books through peer observation sessions, with a mean
of 100% agreement.
Table 10
Interobserver Agreement Collected for Experiment II.
Free Play

Sight Word
Instruction

Book
Conditioning

Probes
Participant E 36.36% of
probes
mean: 95%
range: 90100%
Participant F 38.89% of
probes
mean:
96.43%
range: 90100%

30.77% of
sessions
mean:
99.17%
range: 95100%
30.61% of
sessions
mean: 100%

Conditioning
Books
through Peer
Observation

Tactical
Decisions
Made
100% of
decisions
mean: 100%

75% of
sessions
mean: 100%

28.57% of
sessions
mean: 100%

100% of
decisions
mean: 90%

Interobserver agreement was conducted for 100% of tactical decisions made. This included
mastery of short-term objectives, ascending and descending trends, and mastery of prerequisite
skills. This was done across all participants with a mean of 100% agreement.
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Results
Participants E & F
Figure 13 shows the learn units to criterion for Participants E and F. Figure 14 shows the
cumulative correct textual responses. Participant E increased her rate of acquisition of textual
responses by 1.6 times (240 to 150 LU:C) as a function of having books as conditioned
reinforcers. The slope of the cumulative correct responses emitted prior to books being
conditioned as reinforcers was -28.306, and subsequent to having books as conditioned
reinforcers was -11.834, a positive difference in slope of 16.472. Free play probes are depicted in
Figures 15-16; in the initial free play probes, she looked at books 0 out of 240 5s intervals. After
mastery of two sets of sight words, she looked at books 231 out of 240 intervals (r: 54-60).
Participant F increased her rate of acquisition of textual responses by 2.06 times (330 to
160 LU:C). The slope of the cumulative correct responses emitted prior to books being
conditioned as reinforcers was -35.697, and subsequent to having books as conditioned
reinforcers was -1.728, a positive difference in slope of 33.697. She initially looked at books 0
out of 240 5s intervals in the free play setting. This remained stable until the post-intervention
probe conducted after 15s pair/test trials (152/300 intervals, r: 10-58). Figures 17 and 18 show
Participant F’s responding to stimulus-stimulus pairings. The two sessions with high rates of
looking at books (58 and 50) were done with a peer who had books as conditioned reinforcers, so
a probe was conducted alone to rule out imitation/ vicarious reinforcement (10/60 intervals).
After conditioning books through peer observation (Figures 19 -21), she looked at books 114/120
intervals.
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Figure 13. Learn units to criterion for independent textual responses, pre- and post-acquisition of
books as conditioned reinforcers for Participants E and F.

Participant E

Participant F
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Figure 14. Cumulative correct responses emitted and trend lines before and after books were
established as conditioned reinforcers for Participants E and F.

Participant E

Sessions
Participant F
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Figure 15. Number of whole five-second intervals Participants E and F looked at books during
multiple five-minute free-play opportunities.

Participant E

Participant F

Probe conducted with
peer who had books as
conditioned reinforcer
and looked at books for
the duration of the probe

86

Figure 16. Percentage of intervals Participants E and F looked at books during free play settings,
collapsed by phase.

Participant E

Participant F
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Figure 17. Correct responding to test trials during stimulus-stimulus pairings to condition books
for Participant F.

5s

10s

15s

Participant F

Sessions
Figure 18. Cumulative correct responding to test trials and trend line during stimulus-stimulus
pairings to condition books for Participant F.

Participant F
Sessions
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Figure 19. Number of times Participant F looked at a book for equal to or greater than five
seconds during pre- and post-conditioning books through peer observation intervention probe.

Pre-Conditioning Books through Peer Observation

Post-Intervention

Participant F
Sessions
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Figure 20. Number of correct responses to acquisition tasks during pre- conditioning books
through peer observation intervention for Participant F.

Tokens as R+

Graphs 1-10 Objects

Books as R+

Books as R+

Sessions
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Figure 21. Total number of vocal mands for books emitted by Participant F during the
conditioning books through peer observation procedure.

Sessions
Figure 22. Number of tactics needed to master independent textual responses for Participants E
and F.

0
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Discussion & Rationale for Experiment III
Participant E learned 1.6 times faster and Participant F learned 2.06 times faster as a
function of the establishment of books as conditioned reinforcers. Participant E acquired books
as conditioned reinforcers through textual operant discrimination training. Neither textual
operant discrimination training nor classical conditioning (stimulus-stimulus pairings) was
successful in conditioning books for Participant F. However, conditioning books through peer
observation was successful for Participant F. This demonstrated that: a) interventions designed to
condition books should be individualized per the repertoires of the participant and b) as long as
books are conditioned as reinforcers, regardless of the method in which book stimuli were
conditioned, the establishment of books as conditioned reinforcers was functionally related to
rate of acquisition of new textual operants.
The behavior of Participant F was greatly affected by social contingencies, whether it was
with adults or peers. However, prior to having books as conditioned reinforcers, she consistently
preferred toys. After textual operant discrimination training and stimulus-stimulus pairings, she
began to look at books as well (58 and 50 out of 60 intervals), but when in the free play setting
alone, she looked at books just 10/60 intervals. It was made evident that she was a viable
candidate for the peer conditioning procedure (Singer-Dudek et al., 2011) as her behavior was
directly affected by the behavior of her peers. Participant F’s mands (Figure 21) demonstrated a
descending trend because her requests for books were not consequated and therefore not
reinforcing her behavior (manding). Interestingly, it was not until the conditioning books through
peer observation that Participant F looked at books independently, consistently, and by choice.
After second order conditioning, she did look at books when her peer was also looking at books,
which she did not do in pre-intervention conditions. Thus, in Experiment III, the peer was
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removed from the toy area to eliminate any social contingencies that would affect the preferences
of the participants.
Experiment II provided further evidence that textual operant discrimination training may
condition books as reinforcers for some participants, and that analysis of preference for books in
free play settings may be a valid and empirical measure for ‘reading readiness’, as both
participants required almost half of the number of sessions to master textual responses.
A limitation of Experiment II was that a tactical error occurred after the third phase of sight
word instruction for Participant F. She should have been taught Set K as an independent textual
response before moving on to Set J.
In Experiment II, two sets of sight words were used for each participant in each condition,
and these sight words were counterbalanced across participants to control for difficulty of sets.
Experiment III was designed to include more sets of sight words in each condition (4 sets), and
removed all peers from the free play setting to eliminate any social contingencies affecting the
stimuli which selected out the attention of the participants. Experiment III sought to build upon
the findings of Experiments I and II, as well as Tsai and Greer (2006), ensure greater
experimenter control, and add to the literature on early reading skills as well as reading
readiness.
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CHAPTER IV
Experiment III
Method
Setting
This experiment took place in the same preschool as Experiments I and II. The participants
were selected from a variety of preschool classrooms, both integrated and self-contained,
because they did not select books in the toy area, or did so infrequently. Free play probes were
conducted in the participants’ respective classrooms, and were done alone. Sight word
instruction, stimulus-stimulus pairings, and the peer conditioning procedure (conditioning books
through peer observation) occurred in the experimenter’s office, which was an extension of an
unrelated classroom. This was done for uniformity for the intervention phase, as well as to
reduce environmental distractions. The differences across Experiments I, II, and III are displayed
in Table 11.
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Table 11
Differences across Experiments I- III.
Age range
Design

Free play
probes
Long-term
objective

Number of
sight words
taught in
each
condition
Sight words

Experiment I
2.4-2.7 years old
Matched-pair with preand post-intervention
probes with a nested
multiple probe
With peers

Experiment II
3.7, 4.6
Matched-pair with pre- and
post-intervention probes with
a nested multiple probe

Half with peers with books
as conditioned reinforcers,
half with other stimuli
80% of four 5 s intervals 80% of four 5 s intervals (5
(5 min probes),
min probes), consecutively
consecutively

1-2 sets (4-8 words)

2 sets (8 words)

Individualized by
participant

Individualized and
counterbalanced

Experiment III
2.5-3.7
Nonconcurrent
multiple probe
design across
participants
Alone
80% of four 5 s
intervals (5 min
probes), given 6
observations to meet
(i.e. 192 out of 240
intervals)
4 sets (16 words) for
majority of
participants
Individualized and
counterbalanced

Participants
Ten participants were selected for this experiment because they consistently selected toys
over books in free play settings. They ranged in age from 2.5 to 3.7 years old. There were 6
males with developmental delays, 2 females with developmental delays, and 2 typically
developing females in the study. Participants were grouped into groups of four (A) and three (B
and C) in nonconcurrent fashion.
All participants also had the following cusps and capabilities in repertoire at the onset of
the experiment: teacher presence results in instructional control, adult voices as conditioned
reinforcers, adult faces as conditioned reinforcers, two- and three-dimensional objects as
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conditioned reinforcement, match two- and three-dimensional objects to sample, generalized
visual imitation, listener literacy, echoic-to-mand, echoic-to-tact, independent mands,
independent tacts, transformation of establishing operations across mands and tacts, and listening
to story functions to reinforce attention (Greer & Ross, 2008).
Participant A1 was a male participant with developmental delays, and was 3.5 years old at
the onset of the study. He was enrolled in a full-day, self-contained classroom with 8 students,
one teacher, and two teaching assistants. In addition to the cusps listed above, he had auditory
matching (generalized auditory match-to-sample), self-talk, say and do correspondence, and full
Naming in repertoire at the onset of the study. He was working through the SRA® Language for
Learning curriculum, as well as autoclitics in story, sorting, and mands and tacts with autoclitics.
Participant A2 was a male participant with developmental delays, and was 3.5 years old at
the onset of the study. He was enrolled in a full-day, self-contained classroom with 8 students,
one teacher, and two teaching assistants. In addition to the cusps listed above, he had auditory
matching and full Naming in repertoire at the onset of the study. He was being taught a variety of
tacts and intraverbals, Acorn Magic Reader®, intraverbal counting, 1:1 correspondence, potty
training, and mands and tacts with autoclitics.
Participant A3 was a typically developing female participant, and was 2.9 years old at the
onset of the study. She was enrolled in a full-day, integrated classroom with 12 students, one
teacher, and two teaching assistants. In addition to the cusps listed above, she had auditory
matching, full Naming, self-talk, and say and do correspondence in repertoire at the onset of the
study. She was being taught SRA® Language for Learning, imitation and emulation of simple
strokes and shapes, Handwriting without Tears® Get Set for School, and 1:1 correspondence.
Participant A4 was a male participant with developmental delays, and was 3.7 years old at
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the onset of the study. He was enrolled in a full-day, self-contained classroom with 8 students,
one teacher, and two teaching assistants. In addition to the cusps listed above, he had full
Naming in repertoire at the onset of the study. He was being taught a variety of tacts and
intraverbal responses, identifying animals and their sounds, advanced auditory matching and
mands and tacts with autoclitics.
Participant B1 was a male participant with developmental delays, and was 3.5 years old at
the onset of the study. He was enrolled in a half-day, integrated classroom with 12 students, one
teacher, and two teaching assistants. In addition to the cusps listed above, he had auditory
matching, say-and-do correspondence, self-talk, and the listener half of Naming. He was exposed
to multiple exemplar instruction across listener and speaker response topographies to induce the
speaker half of Naming, as well as learning the skills in Handwriting without Tears® and SRA®
Language for Learning.
Participant B2 was a typically developing female participant, and was 2.5 years old at the
onset of the study. She was enrolled in a half-day, integrated classroom with 12 students, one
teacher, and two teaching assistants. In addition to the cusps listed above, she had auditory
matching, say-and-do correspondence, self-talk, and the listener half of Naming. She was being
exposed to multiple exemplar instruction across listener and speaker response topographies to
induce the speaker half of Naming, listener and speaker responses to letters, listener and speaker
responses to numbers, as well as Handwriting without Tears® and SRA® Language for
Learning.
Participant B3 was a female participant with developmental delays, and was 3.9 years old
at the onset of the study. She was enrolled in a half-day, integrated classroom with 12 students,
one teacher, and two teaching assistants. In addition to the cusps listed above, she had
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generalized auditory matching, say-and-do correspondence, self-talk, and the listener half of
Naming. She was exposed to multiple exemplar instruction across listener and speaker response
topographies to induce the speaker half of Naming, as well as Handwriting without Tears® and
SRA® Language for Learning.
Participant C1 was a male participant with developmental delays, and was 3.5 years old at
the onset of the study. He was enrolled in a half-day, integrated classroom with 12 students, one
teacher, and two teaching assistants. In addition to the cusps listed above, he had auditory
matching, say-and-do correspondence, self-talk, and the listener half of Naming. He was exposed
to multiple exemplar instruction across listener and speaker response topographies to induce the
speaker half of Naming, drawing lines to match a variety of stimuli, noun/object function, as well
as Handwriting without Tears® and SRA® Language for Learning.
Participant C2 was a male participant with developmental delays, and was 3.6 years old at
the onset of the study. He was enrolled in a half-day, integrated classroom with 12 students, one
teacher, and two teaching assistants. He was being taught to match auditory stimuli, tacts with
autoclitics, and Handwriting without Tears®.
Participant C3 was a female participant with developmental delays, and was 3.2 years old
at the onset of the study. She was enrolled in a half-day, integrated classroom with 12 students,
one teacher, and two teaching assistants. She was being taught to match auditory stimuli, tacts
with autoclitics, learning to chorally respond, and textually responding to numbers.
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Table 12
Description of Participants at the Onset of Experiment III.
Participant Grade/Age/Diagnosis/Gender

Levels of VB

Cusps/Capabilities

A1

Preschool/3.5/Developmentally
Delayed- PDD/Male
WPPSI (Composite 82)*,
Vineland (Composite 81)

Listener/Speaker

- Generalized auditory matching
-Self-talk
-Say and do correspondence
-Listener half of Naming

A2

Preschool/3.5/Developmentally delayed/Male

Listener/Speaker

-Generalized auditory matching
-Listener half of Naming

A3

Preschool/2.9/Typically
Developing Female

Listener/Speaker

-Generalized auditory matching
-Self-talk
-Say and do correspondence
-Full Naming

A4

Preschool/3.7/DevelopListener/Speaker
mentally delayed/PDD- NOS/Male
WPPSI-III unable to test
Behavior Assessment System for
Children, 2nd Ed. (BASC-2)
60 (At risk)

- Generalized auditory matching

B1

Preschool/3.5/Developmentally
Delayed- Autistic Spectrum
Disorder/Male
WPPSI-IV Scaled Scores
Verbal Comp: 13
Visual Spatial: 12-13
Working memory: 6

Listener/Speaker

-Generalized auditory matching
-Self-talk
-Say and do correspondence
-Listener half of Naming
*Receiving multiple exemplar instruction
to induce full Naming

B2

Preschool/2.5/Typically
Developing/Female

Listener/Speaker

-Generalized auditory matching
-Listener half of Naming
*Receiving MEI to induce full Naming

B3

Preschool/3.9/Developmentally
Delayed/Female
WPPSI-III (Composite: 94)
Vineland (Composite: 109)

Listener/Speaker

-Generalized auditory matching
-Listener half of Naming
*Receiving MEI to induce full Naming

C1

Preschool/3.5/Developmentally
Delayed: Autism, PDD/Male
WPPSI-IV (Full Scale IQ: 89)

Listener/Speaker

-Generalized auditory matching
-Self-talk
-Say and do correspondence
-Listener half of Naming (induced)

C2

Preschool/3.6/Developmentally delayed- Autism/Male
Bayley, MCHAT (24%)

Listener/Speaker
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Vineland (Composite 76)
C3

Preschool/3.2/Developing
Delayed/Female

Listener/Speaker

*Psychological test scores obtained from evaluations conducted prior to obtaining preschool services. Most recent
evaluation scores were reported here.

Table 13
Description of Differences at the Conclusion of Experiment III.
Participant Grade/Age/Diagnosis

Levels of VB

A1

Preschool/3.11/Developmentally
Delayed- PDD/Male
WPPSI (Composite 82),
Vineland (Composite 81)

Beginning Reader/Speaker - Books as conditioned reinforcers

A2

Preschool/3.7/Developmentally delayed/Male

Listener/Speaker

- Books as conditioned reinforcers

A3

Preschool/3.0/Typically
Developing/Female

Listener/Speaker

-Books as conditioned reinforcers

A4

Preschool/3.9/DevelopListener/Speaker
mentally delayed/PDD- NOS/Male
WPPSI-III unable to test
Behavior Assessment System for
Children, 2nd Ed. (BASC-2)
60 (At risk)

-Books as conditioned reinforcers

B1

Preschool/4.2/Developmentally
Delayed- Autistic Spectrum
Disorder/Male
WPPSI-IV Scaled Scores
Verbal Comp: 13
Visual Spatial: 12-13
Working memory: 6

Beginning Reader/
Speaker

- Books as conditioned reinforcers

B2

Preschool/2.8/Typically
Developing/Female

Listener/Speaker

- Books as conditioned reinforcers

B3

Preschool/4.1/Developmentally
Delayed/Female
WPPSI-III (Composite: 94)
Vineland (Composite: 109)

Listener/Speaker

-Books as conditioned reinforcers

C1

Preschool/4.4/Developmentally
Delayed: Autism, PDD/Male

Listener/Speaker

-Books as conditioned reinforcers
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Additional Cusps/Capabilities

WPPSI-IV (Full Scale IQ: 89)
C2

Preschool/3.11/Developmentally delayed- Autism/Male
Bayley, MCHAT (24%)
Vineland (Composite 76)

Listener/Speaker

-Books as conditioned reinforcers

C3

Preschool/n/a/Developing
Delayed/Female

Listener/Speaker

-not applicable

Table 14
Examples of other Curricula Taught to Participants during Experiment III.
Participant

Other Curricula Taught Throughout the Experiment

A1

-Academic Literacy/Communication
-Intraverbal counting
-Match quantity
-Sorting
-Autoclitics in story
-Opposites
-Community helpers

A2

-Academic Literacy/Communication
-Mands with autoclitics
-Tacts, intraverbal responses to a variety of stimuli taken from the C-PIRK® (i.e. sea life,
seasons, weather, emotions, farm animals, zoo animals, etc.)
-Tacts with autoclitics
-Personal information
-Acorn Magic Reader
-Point to name
-Opposites
-Intraverbal counting
-1:1 correspondence
-Self-Management
-Potty training

A3

-Academic Literacy/Communication
-SRA® Language for Learning
-Object function
-Handwriting without Tears®
-1:1 correspondence
-Tacts, intraverbal responses to a variety of stimuli taken from the C-PIRK® (i.e. sea life,
seasons, weather, emotions, farm animals, zoo animals, etc.)
-Multiple exemplar instruction across listener/speaker for numbers
-Draws shapes
-Self-management
-Potty training

A4

-Academic Literacy/Communication
-Tacts, intraverbal responses to a variety of stimuli taken from the C-PIRK® (i.e. sea life,
seasons, weather, emotions, farm animals, zoo animals, etc.)
-Mands with autoclitics
-Advanced auditory matching
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-Gender identification (man versus woman; boy versus girl)
-Yes/no mands
-Yes/no tacts
-Identify animals and their sounds
B1

-Academic Literacy/Communication
-Tacts, intraverbal responses to a variety of stimuli taken from the C-PIRK® (i.e. sea life,
seasons, weather, emotions, farm animals, zoo animals, etc.)
-Imitation and emulation of simple strokes and shapes
-Handwriting without Tears®
-SRA® Language for Learning
-Self-Management
-Potty training

B2

-Academic Literacy/Communication
-Multiple exemplar instruction across listener and speaker topographies for letters
- Multiple exemplar instruction across listener and speaker topographies for numbers
-Tacts, intraverbal responses to a variety of stimuli taken from the C-PIRK® (i.e. sea life,
seasons, weather, emotions, farm animals, zoo animals, etc.)
-Imitation and emulation of simple strokes and shapes
-Handwriting without Tears®
-SRA® Language for Learning
-Self-Management
-Potty training

B3

-Academic Literacy/Communication
-Tacts, intraverbal responses to a variety of stimuli taken from the C-PIRK® (i.e. sea life,
seasons, weather, emotions, farm animals, zoo animals, etc.)
-Imitation and emulation of simple strokes and shapes
-Handwriting without Tears®
-SRA® Language for Learning
-Wh? to story
-Sequence and tact
-1:1 correspondence
-Imitate letters
-Imitate shapes
-Self-Management
-Potty training

C1

-Academic Literacy/Communication
- Multiple exemplar instruction across listener and speaker topographies to induce
Naming
-Personal questions
-Noun/object function
-Draws line to match printed stimuli
-SRA® Language for Learning

C2

-Academic Literacy/Communication
-Basic auditory matching
-3-step vocal directions
-Point to body parts
-Draws shapes
-Tacts, intraverbal responses to a variety of stimuli taken from the C-PIRK® (i.e. sea life,
seasons, weather, emotions, farm animals, zoo animals, etc.)
-Imitation and emulation of simple strokes and shapes
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-Handwriting without Tears®
-SRA® Language for Learning
C3

-Academic Literacy/Communication
-Tacts, intraverbal responses to of a variety of stimuli taken from the C-PIRK® (i.e. sea
life, seasons, weather, emotions, farm animals, zoo animals, etc.)
-Clicker training for choral responding
-Making marks on a page
-Mands with autoclitics
-Group gross motor imitation
-SRA® Language for Learning
-Handwriting without Tears®
-Intraverbal counting
-Self-management
-Potty training

Setting
Experiment III took place in the same school as Experiments I and II. Play area probes
occurred in the participants’ respective classrooms. Sight word instruction, stimulus-stimulus
pairings, and conditioning books through peer observation took place in the experimenter’s
office, which was part of an unrelated classroom.
Materials
The same materials were used as in Experiment II. New sets of sight words, which
contained one word from pre-primer, primer, first and second grade sight word lists were used.
Additionally, an iPad® was used to record all free play probes and stimulus-stimulus pairings.
The iMovie application was used to record the majority of sight word instruction.
Design and Procedure
A nonconcurrent multiple probe across groups design was used. There were 3 groups (AC) labeled with corresponding numbers (i.e. A1-A4, B1-B3, C1-C3). Participants were staggered
in a delayed fashion such that when the preceding participant met criterion on a sight word set,
the next participant had a second pre-intervention probe and began sight word instruction. Initial
pre-intervention probes, consisting of four 5-minute free-play setting observations, were done for
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all participants simultaneously. However, all probe sessions for Experiment III were conducted
individually to eliminate any social contingencies, which may have had an effect in Experiments
I and II. Participants were instructed to “Go to the carpet; you have five minutes to play”, as in
the previous two experiments.
As in Experiments I and II, the overarching independent variable in Experiment III was the
establishment of books as conditioned reinforcers. The overarching dependent variable was the
rate of acquisition (learn units to criterion) of textual responses. In order to achieve the
overarching independent variable (books as reinforcers), three different interventions (embedded
independent variables) were utilized: textual operant discrimination training, Pavlovian second
order conditioning, and conditioning books through peer observation.
Based on the data collected in Experiments I and II, a predetermined order of interventions
to condition books as reinforcers was developed. Three out of six participants (A, B, E) in
Experiments I and II acquired books as reinforcers after textual operant discrimination training
(i.e. word versus picture discrimination, sight word discrimination). Pavlovian second order
conditioning was successful in conditioning books for two participants (C, D) but unsuccessful
for Participant F. Based on this, free play probes were conducted after mastery of four sets of
sight words to determine if textual operant discrimination training (TODT) had been successful
in conditioning books for the participants in Experiment III. If TODT was unsuccessful in
conditioning books, or a significant increase not at criterion level was graphically visible, the
participant received Pavlovian second order conditioning (PSOC), also termed ‘stimulusstimulus pairings’. This was the next logical step as a) though a systematic procedure, it mirrors
the natural interaction between caretaker and child when looking at books, and b) it adds
reinforcement (as one of the stimuli in ‘stimulus-stimulus pairings’) to the environment of the
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participants. If PSOC was unsuccessful in conditioning books, the next intervention used was
conditioning books through peer observation (Singer-Dudek et al., 2011). This was used because
it was shown in the literature to be an effective procedure for conditioning books for similarly
skilled participants. However, due to the fact that a deprivation condition was necessary, this was
used after both TODT and PSOC were unsuccessfully attempted. Thus, the order of interventions
to condition books throughout Experiment III was: textual operant discrimination training,
Pavlovian second order conditioning, and then conditioning books through peer observation.
Participants A1, B1, and C1 began sight word instruction simultaneously (either Set 1 or
Set 5 in order to counterbalance difficulty of stimuli). Once Participant A1 met criterion on a set
of sight words (90% x 2 consecutive sessions or 100% x 1), Participant A2 was observed four
more times in the free-play setting. If the participant still did not look at books for 80% of 5 s
intervals (48/60) during free-play setting observations, he was taught their first sight word set.
Free-play observations were conducted until the data were stable. Once Participant A2 met
criterion, Participant A3 was observed for four more 5-minute free-play sessions. This was the
case for Participants A1-A4, B1-B3, and C1-C3. The long-term criterion for having books as
conditioned reinforcers was predetermined to be 48/60 across four to six free-play observations.
It is important to note that these participants had an expanded community of reinforcers,
and it was expected and desirable to have a variety of items select out the attention of the
children. Therefore, if within six or more observations, four of the observations were comprised
of 80% or greater of looking at books, the long-term objective was considered in repertoire.
Free-play observations were done once or twice a day, with a delay of at least two hours between
observations. There were no other children in the toy area during these pre- and postintervention probes.
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Sight word instruction consisted of four sight words, with five exemplars of each word,
on index cards. These were presented with no vocal antecedent once the experimenter had the
attention of the participant. Learn units (Albers & Greer, 1991) were used to teach these words.
The sight word sets (1-20) were comprised of one word from the pre-primer, primer, first, and
second grade sight words lists and each word was 3-5 letters long. The average number of
characters in each set was 16 characters. Participants who emitted 0-2 correct responses on any
of the sets from 1-20 began instruction on the lettered sets, which were 2-3 letter words.
Table 15
Sets of Dolch Words (Pre-Primer through Second Grade) used in Experiment III
Set Number

Words

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

away, came, going, why
cold, must, said, think
help, good, them, write
little, old, pull, say
five, play, round, saw
ate, come, every, wish
four, jump, many, take
know, please, read, two
blue, does, like, when
down, fast, into, once
here, open, sing, want
stop, wash, yellow, yes
call, find, have, some
black, from, one, tell
goes, over, new, where
three, upon, who, were
all, both, walk, work
laugh, may, pretty, sleep
again, because, those, went
clean, grow, own, small

C
D
L
M
N
O
P
Q
R
S

am, go, my, the
at, is, to up
an, be, no, was
do, egg, one, it
and, but, did, for
me, so, too, you
eat, now, she, fly
let, had, sit, us
if, he, pa, on
ask, buy, her, off
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Table 16
Sets of Dolch Sight Words Taught to the Participants.
Participant

Pre-book conditioning

Post-Book conditioning

A1

Sets 5-8
Sets 1-4
Sets 9-12
Sets 13-16

Sets 17-20

A2

Sets 5-8

Sets 1-4

A3

Sets 5-8, Set 1

Sets 2-4, 9-10

A4

Sets 5-8

Sets 1-4

B1

Sets 1-4

Sets 5-8

B2

Set 1*,D*, Letter sounds
C, M, S, T*

Letter Sounds C, M, S, T*; A, B, S, M

B3

Sets C, D, L, M, N

Sets O-S

C1

Sets 1*, Sets C, D, L, M

Sets N, O, R, S

C2

Set D*, Letter Sounds C, M, S, T*
A, B, L, N*; A, B, H, P*

Letter sounds G, R, W, X; J, S, D, T

C3

Set 5*, Letter Sounds A, B, M, S;
Letter sounds G, R, W, X

not yet available

*= did not meet mastery criterion

Once a participant mastered four sets of sight words, meaning independent textual
responses to four different operants, a second set of pre-intervention probes were conducted to
ensure that books were not a conditioned reinforcer. For some participants who emitted a high
number of incorrect responses, two-letter sight words, or individual letter sounds, were used. If
the participant had no textual response criterion achieved after a multitude of unsuccessful tactics
were attempted, stimulus-stimulus pairings with books were implemented to condition print
stimuli. Probes were conducted after four objectives (16 sight words) because of the findings in
Experiments I and II, where books were conditioned as reinforcer for observing for 3 of 6
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participants through sight word instruction (textual operant discrimination training).
If the participant did not select or infrequently selected books in the free play setting after
mastering four sets of sight words (textual operant discrimination training), then the participant
received stimulus-stimulus pairings beginning with 5 s pair/test trials (Pavlovian second order
conditioning, Greer & Ross, 2008, Skinner, 1953). Each short-term objective increased by 5seconds (i.e. 5 s, 10 s, 15 s), and after mastery of each short-term objective (90% x 2 or 100% x
1), free-play setting probes were conducted. If after 15-seconds of intervention the participant
did not or infrequently selected books, their candidacy for conditioning books through
observation (Singer-Dudek, Oblak, & Greer, 2011) was evaluated. This was done identically to
Experiment II (Participant F).
As in Experiments I and II, once books were conditioned as reinforcers for observing,
sight words were taught (i.e. Sets 1-4, 5-8, 9-12, etc.) and the learn units to criterion measure for
pre- and post-intervention were compared to determine if having books as conditioned
reinforcers accelerated rate of acquisition of new operants.
Criterion for sight word instruction remained at 90% x 2 consecutive sessions or 100% in
one session. Criterion for having books as conditioned reinforcers was 80% of 4 observations
(192 of 240 5 s intervals). Participants were allowed up to 6 free play observations (60 5 s
intervals each) to meet this criteria, due to the fact that they had an expanded community of
reinforcers and a variety of items selected out their attention. This was different than in
Experiments I and II. Criterion for conditioning books through peer observation intervention was
the emission of independent and consistent mands for books, as well as completion of both
performance and acquisition tasks in exchange for books.
Data Collection
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As in Experiments I and II, sight word sessions consisted of twenty opportunities to
respond vocally to words written on index cards. Correct responses, marked as (+), were
reinforced with praise, high fives, and ‘smiley faces’ on a token board used for all participants.
The smiley faces could be traded in at the end of each session for preferred items such as
dramatic play toys, preschool iPad applications, or a trip to the playground. Incorrect responses
resulted in the experimenter textually responding to the word aloud for the participant, and the
participant echoing the experimenter. The experimenter removed the index card for 2 s and then
re-presented to the participant for an independent correct response. Once the participant
independently correctly textually responded to the stimulus, the learn unit was complete and a (-)
was recorded.
Data were collected on free play settings identically to Experiments I and II; the only
difference was that free play probes were conducted with the participant in isolation. Data were
collected during stimulus-stimulus pairings identically to Experiments I and II. Data were
collected on operant conditioning in sessions of 20 opportunities, where (+) and (-) were used to
denote correct and incorrect responses of the participants.
All probe sessions were recorded, all book conditioning sessions were recorded, and the
vast majority of sight word instruction was recorded. Videos were sent out to a number of
independent observers who were given instructions on what constituted the following: looking at
books, playing with toys, completing puzzles, playing with legos, and observing responses. The
independent observers were instructed to use partial interval recording for observing responses
and whole interval recording for the remaining codes. Observing responses were defined as
something that occurred as a result of an environmental change (i.e. a teacher calls out the name
of a student, something falls off of a shelf, a child begins crying). If a participant spent a few
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seconds walking over to an item, and this spanned one or more 5 s interval, the observer marked
that interval with the item retrieved. For instance, if a hammer and hardhat set selected out the
attention of the participant from across the play area, and the participant took 7 s to walk over to
get it, the interval spent walking was coded as T. This was done because the participants in this
study had a fairly expanded community of reinforcers and moved around the toy area a lot,
engaging with a variety of items.
Interobserver Agreement
Interobserver agreement for Experiment III is summarized in Table 16. Interobserver
agreement was collected throughout the study. As in Experiments I and II, IOA was collected
during probe sessions, sight word instruction, stimulus-stimulus pairings, and conditioning books
through peer observation. Interobserver agreement was collected for 28.57% of probe sessions
for Participant A1, with a mean of 99.5% (range: 99.67-100%). Interobserver agreement was
collected for 33% of sight word sessions for Participant A1, with a mean of 100%. Interobserver
agreement was collected for 37.5% of book conditioning sessions for Participant A1, with a
mean of 95% (range: 90-100%).
Interobserver agreement was collected for 35.71% of probe sessions for Participant A2,
with a mean of 96.67% (range: 90-100%). Interobserver agreement was collected for 18% of
sight word sessions for Participant A2, with a mean of 99.16% (range: 95-100%).
Interobserver agreement was collected for 30.77% of probe sessions for Participant A3,
with a mean of 100%. Interobserver agreement was collected for 28.89 of sight word sessions for
Participant A3, with a mean of 100%. Interobserver agreement was collected for 40% of book
conditioning sessions with a mean of 100%.
Interobserver agreement was collected for 38% of probe sessions for Participant A4, with a
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mean of 98% (range: 95-100%). Interobserver agreement was collected for 21% of sight word
sessions for Participant A4, with a mean of 100%.
Interobserver agreement was collected for 30.6% of probe sessions for Participant B1, with
a mean of 98.67% (range: 90-100% ). Interobserver agreement was collected for 32% of sight
word sessions for Participant B1, with a mean of 97.5% (range: 90-100%). Interobserver
agreement was collected for 33.3% of stimulus-stimulus pairing sessions for Participant B1, with
a mean of 100%. Interobserver agreement was collected for 28.6% of peer observation sessions,
with a mean of 100%.
Interobserver agreement was collected for 33.33 of probe sessions for Participant B2, with
a mean of 98.13 (range: 90-100%). Interobserver agreement was collected for 29.5% of sight
word sessions for Participant B2, with a mean of 100%. Interobserver agreement was collected
for 28.57% of book conditioning sessions for Participant B2, with a mean of 96.25 (range: 90100%).
Interobserver agreement was collected for 40% of probe sessions for Participant B3, with a
mean of 97% (range: 95-100%). Interobserver agreement was collected for 31.91% of sight word
sessions for Participant B3, with a mean of 100%.
Interobserver agreement was collected for 38.46% of probe sessions for Participant C1,
with a mean of 100%. Interobserver agreement was collected for 32% of sight word sessions for
Participant C1, with a mean of 100%.
Interobserver agreement was collected for 33.3% of probe sessions for Participant C2, with
a mean of 98.5% (range: 90-100%). Interobserver agreement was collected for 31.7% of sight
word sessions for Participant C2, with a mean of 98.5% (range: 90-100%). Interobserver
agreement was collected for 50% of stimulus-stimulus pairing sessions for Participant C2, with a

111

mean of 100%.
Interobserver agreement was collected for 35.3% of probe sessions for Participant C3, with
a mean of 98.3% (range: 95-100%). Interobserver agreement was collected for 26.3% of sight
word sessions for Participant C3, with a mean of 100%.
Interobserver agreement was conducted for 100% of tactical decisions made. This included
mastery of short-term objectives, ascending and descending trends, and mastery of prerequisite
skills. This was done across all participants with a mean of 99.6% agreement (range 96.3-100%).
Table 17
Interobserver Agreement Collected for Experiment III.

Participant
A1

Participant
A2

Participant
A3
Participant
A4

Participant
B1
Participant
B2

Free Play
Probes
28.57% of
probes
mean: 99.5%
range: 96.67100%
35.71% of
probes
mean: 96.67%
range: 90100%
30.77% of
probes
mean: 100%
38% of probes
mean: 98%
range: 95100%
32% of probes
mean: 97.5%
range: 90100%
33.33% of
probes
mean: 98.13%
range: 90100%

Sight Word
Instruction
33% of sessions
mean: 100%

Book
Conditioning
37.5% of
sessions
mean: 95%
range: 90100%

Peer
Observation

18% of sessions
mean: 99.16%
range: 95-100%

100% of
decisions
mean: 100%

28.89% of
sessions
mean: 100%
25% of sessions
mean: 100%

40% of
sessions
mean: 100%

30.6% of probes
mean: 98.67%
range: 90-100%

33.3% of
sessions
mean: 100%

29.5% of
sessions
mean: 100%

28.57% of
sessions
mean: 96.25%
range: 90100%
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Tactical
Decisions
100% of
decisions
mean: 100%

28.6% of
sessions
mean: 100%

100% of
decisions
mean: 100%
100% of
decisions
made
mean: 96.29
100% of
decisions
made
mean: 100%
100% of
decisions
made
mean: 100%

Participant 40% of probes
B3 mean: 97%
range: 95100%
Participant 38.46% of
C1 probes
mean: 100%
Participant 33.3% of
C2 probes
mean: 100%
Participant 35.3% of
C3 probes
mean: 98.3%
range: 95100%

31.91% of
sessions
mean: 100%

100% of
decisions
mean: 100%

32% of sessions
mean: 100%

100% of
decisions
mean: 100%
100% of
decisions
mean: 100%

31.7% of
sessions
mean: 98.5%
range: 90-100%
26.3 of sessions
mean: 100%

50% of
sessions
mean: 100%
Not yet
applicable

Not yet
applicable

100% of
decisions
mean: 100%

Results
Participant A1
Figure 23 shows the learn units to criterion for Participants A1-A4. Figure 24 shows the
cumulative correct responses for Participants A1-A4. Participant A1 increased his rate of
acquisition of textual operants by 1.5 (60 to 40 LU:C). The slope of the cumulative correct
responses emitted prior to books being conditioned as reinforcers was 9.4363, and subsequent to
having books as conditioned reinforcers was 17.0834, a positive difference in slope of 7.6471. In
the initial free play probe, shown in Figures 25-26, Participant A1 looked at books 15/240 5s
intervals in pre-intervention conditions. After 15s stimulus-stimulus pairings (Figures 27-28), he
looked at books 204/360 intervals (r: 0-57).
Participant A2
Participant A2 increased his rate of acquisition of textual operants by 2.53 times (190 to 75
LU:C). The slope of the cumulative correct responses emitted prior to books being conditioned
as reinforcers was -36.709, and subsequent to having books as conditioned reinforcers was
6.3579, a positive difference in slope of 43.0669. In the initial free play probes, he looked at
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books 32 out of 240 intervals (r: 0-32). After mastery of four sets of sight words, he looked at
books for 272/360 intervals (r: 25-60).
Participant A3
Participant A3 increased her rate of acquisition of textual responses by 1.65 times (112 to
68 LU:C) as a function of acquiring books as conditioned reinforcers. The slope of the
cumulative correct responses emitted prior to books being conditioned as reinforcers was
15.0441, and subsequent to having books as conditioned reinforcers was 21.0875, a positive
difference in slope of 6.0434. The cumulative number of correct responses for the first five sets
was 414, and was 243 for the second five sets. This number does not reflect fewer correct
responses; instead, it reflects the faster rate of mastery (i.e. Participant A required fewer sessions
to master the same number of sight words). She looked at books 39 out of 240 5s intervals (r: 0
to 34) initially. After books functioned as reinforcers (after 15s stimulus-stimulus pairings,
Figures 29 and 30), she looked at books 195.5 out of 240 intervals (r: 41.5 to 56.5).
Participant A4
Participant A4 decreased his rate of acquisition of textual responses in post-intervention
conditions (70 to 90 LU:C). The slope of the cumulative correct responses emitted prior to books
being conditioned as reinforcers was 8.1711, and subsequent to having books as conditioned
reinforcers was 5.3453, a negative difference in slope of 2.8258. He initially looked at books 0
out of 240 5s intervals, and after mastery of four sets of sight words, Participant A4 looked at
books 143 out of 240 intervals.
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Figure 23. Learn units to criterion for independent textual responses, pre- and post-acquisition of
books as conditioned reinforcers for Participants A1-A4.

Participant A1

Participant A2

Participant A3

Participant A4
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Figure 24. Cumulative correct responses emitted and trend lines before and after books were
established as conditioned reinforcers for Participants A1-A4.

Participant A1

Sessions

116

Participant A2

Participant A3

Participant A4
Sessions
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Figure 25. Number of five-second intervals Participants A1-A4 looked at books during multiple
five-minute free-play opportunities.

A1

A2
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A3

A4
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Figure 26. Percentage of whole intervals Participants A1-A4 looked at books during free play
settings, collapsed by phase.

Participant A1

Participant A2
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Participant A3

Participant A4
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Figure 27. Correct responding to test trials during stimulus-stimulus pairings to condition books
for Participant A1.

Sessions
Figure 28. Cumulative correct responding to test trials during stimulus-stimulus pairings to
condition books for Participant A1.

Sessions
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Figure 29. Correct responding to test trials during stimulus-stimulus pairings to condition books
for Participant A3.

Sessions
Figure 30. Cumulative correct responding to test trials during stimulus-stimulus pairings to
condition books for Participant A3.

Sessions
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Participant B1
Figure 31 shows the learn units to criterion before and after books were conditioned as
reinforcers for Participants B1-B3. Figure 32 shows the cumulative correct textual responses for
Participants B1-B3. Participant B1 increased his rate of acquisition of textual responses by 3.08
times (185 to 60 LU:C). The slope of the cumulative correct responses emitted prior to books
being conditioned as reinforcers was -7.597, and subsequent to having books as conditioned
reinforcers was 10.6151, a positive difference in slope of 18.2121. Figures 33-34 shows the free
play probe data for Participants B1-B3. In pre-intervention free play probes, as well as after up to
15s of stimulus-stimulus pairings (see Figures 35 and 36), Participant B1 did not look at books
(across 16 5 min observations). After conditioning books through peer observation, he looked at
books 24 out of 240 intervals (i.e. 2 minutes). However, after conditioning books through
observation, books did function to reinforce his responding for both performance and acquisition
tasks (Figures 37-39).
Participant B2
Participant B2 increased her rate of textual responding by 6.625 (1060 to 160 LU:C). In the
pre-intervention condition, she did not master a set of sight words (Set 5) after 26 sessions and 3
tactics (stimulus prompt tactics including visual prompts, echoic-to-textual response). The slope
of the cumulative correct responses emitted prior to books being conditioned as reinforcers was 37.771, and subsequent to having books as conditioned reinforcers was 10.4, a positive
difference in slope of 48.171. She looked at books 3/240 5s intervals in pre-intervention
conditions. After 15s stimulus-stimulus pairings (Figures 40 and 41), she looked at books
207/240 (r: 44-60 intervals).
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Participant B3
Participant B3 increased her rate of acquisition of textual operants by 2.84 (273 to 94
LU:C). The slope of the cumulative correct responses emitted prior to books being conditioned
as reinforcers was -36.808, and subsequent to having books as conditioned reinforcers was
17.7199, a positive difference in slope of 54.5279. She looked at books 0 times in both preintervention and delayed pre-intervention probes. After mastery of 5 sets of sight words, she
looked at books 193/240 5s intervals (r: 29.5-58.5).
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Figure 31. Learn units to criterion for independent textual responses, pre- and post-acquisition of
books as conditioned reinforcers for Participants B1-B3.

Participant B1

Participant B2

Participant B3
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Figure 32. Cumulative correct responses emitted and trend lines before and after books were
established as conditioned reinforcers for Participants B1-B3.

Participant B1

Participant B2
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Participant B3
Sessions

128

Figure 33. Number of whole five-second intervals Participants B1-B3 looked at books during
multiple five-minute free-play opportunities.

Participant B1

Participant B2
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Participant B3
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Figure 34. Percentage of intervals Participants B1-B3 looked at books during free play settings,
collapsed by phase.

Participant B1

Participant B2
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Participant B3
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Figure 35. Correct responding to test trials during stimulus-Stimulus pairings to condition books
for Participant B1.

Figure 36. Cumulative correct responses to test trials during stimulus-stimulus pairings to
condition books for Participant B1.

Sessions
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Figure 37. Correct responses emitted by Participant B1 during performance and acquisition tasks
during books versus tokens reinforcer assessment, pre- and post-peer observation procedure.
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Figure 38. Number of mands and attempts to look at book emitted by Participant B1 during
conditioning books through peer observation intervention.

Figure 39. Number of opportunities Participant B1 looked at books for greater than or equal to
5s pre- and post- conditioning books through peer observation, when given to him as a
consequence for correct responding.
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Figure 40. Participant B2’s correct responses to test trials during stimulus-stimulus pairings for
books.

Figure 41. Cumulative correct responses to test trials during stimulus-stimulus pairings to
condition books for Participant B2.
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Participant C1
Figure 42 shows learn unit to criterion before and after books were conditioned as
reinforcers for Participants C1-C3. Figure 43 shows the cumulative correct textual responses to
sight words. Participant C1 increased his rate of acquisition of sight words by 3.81 times (495 to
130 LU:C). The slope of the cumulative correct responses emitted prior to books being
conditioned as reinforcers was -71.1, and subsequent to having books as conditioned reinforcers
was -22.624, a positive difference in slope of 48.476. In the initial pre-intervention probes, he did
not look at books. After mastery of four sets of sight words, he looked at books 209/240 intervals
(r:35.5-59) in the free play setting.
Participant C2
Participant C2 increased his rate of acquisition of sight words by 9 times (1080 to 120
LU:C). The slope of the cumulative correct responses emitted prior to books being conditioned
as reinforcers was 3.0941, and subsequent to having books as conditioned reinforcers was 3.19, a
positive difference in slope of 0.1. Participant C2 did not look at books during initial or delayed
pre-intervention probes. After 46 sessions with no independent textual response criterion met,
book conditioning was implemented. After book conditioning, he looked at books 216/240 (r:
47-49) in the free play setting.
Participant C3
Rate of acquisition data for Participant C3 were not available, as books were not
successfully conditioned for Participant C3 at criterion level. After mastery of one set of
independent letter sounds, which included mastery of objectives such as echoic-to-textual
response as well as listener responses (point to), she looked at books for 160 of 300 5 s intervals.
She then began instruction on a second set of letter sounds, as this was a marked increase in the
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number of intervals she looked at books. Though she did not complete the intervention, the
number of intervals she spent observing books increased as a function of textual operant
discrimination training.
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Figure 42. Learn units to criterion for independent textual responses, pre- and post-acquisition of
books as conditioned reinforcers for Participants C1-C3.

Participant C1

Participant C2

Not yet
available

Participant C3
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Figure 43. Cumulative correct responses emitted and trend lines before and after books were
established as conditioned reinforcers for Participants C1-C3.

Participant C1

Sessions
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Participant C2

Participant C3
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Figure 44. Number of whole five-second intervals Participants C1-C3 looked at books during
multiple five-minute free-play opportunities.

Participant C1

Participant C2
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Participant C3
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Figure 45. Percentage of intervals Participants C1-C3 looked at books during free play settings,
collapsed by phase.

Participant C1

Participant C2
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Participant C3
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Figure 46. Participant C2’s correct responses to test trials during stimulus-stimulus pairings for
books.

Figure 47. Cumulative correct responses to test trials during stimulus-stimulus pairings to
condition books for Participant C2.
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Figure 48. Number of tactics needed for Participants A1-C2, prior and subsequent to acquiring
books as conditioned reinforcers.

0

Table 18
Successful Interventions for Conditioning Books by Participant, Across Experiments I-III.
Textual Operant
Discrimination Training
1.
2.
3.
4.
5.
6.
7.

A
B
E
A2
A4
B3
C1

Pavolvian Second Order
Conditioning (StimulusStimulus Pairings)
1. C
2. D
3. A1
4. A3
5. B2
6. C2
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Conditioning Books through
Peer Observation
1.
2.

F
B1

Figure 49. Change in slope value pre- and post-intervention by participant, as represented in a
line graph.

Figure 50. Change in slope value pre- and post-intervention by participant, as represented in a
bar graph.

Table 19
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Community of reinforcers present during initial and intervening assessment, conducted as part
of routine curricular programming for all participants.
Participant
Stimulus
Initial
Intervening
Successful Intervention to
Condition Books
A
Blocks
+
Puzzles
+
Coloring Materials
+
Play dough or clay
+
Cause-effect toys
+
Imaginative toy play +
Books
Textual Operant Discrimination
Training (TODT)
TV (children’s
+
programming)
B
Blocks
+
Puzzles
+
Coloring Materials
+
Play dough or clay
+
Cause-effect toys
+
Imaginative toy play +
Books
TODT
TV (children’s
+
programming)
C
Blocks
Puzzles
+
Coloring Materials
+
Play dough or clay
+
Cause-effect toys
+
Imaginative toy play +
Books
Pavlovian Second Order
Conditioning (PSOC)
TV (children’s
+
programming)
D
Blocks
+
Puzzles
+
Coloring Materials
+
Play dough or clay
Cause-effect toys
+
Imaginative toy play Books
PSOC
TV (children’s
+
programming)
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Participant Stimulus

Initial

E

+
+
+
+
+
+
+

F

A1

A2

A3

Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books
TV (children’s
programming)
Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books
TV
Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books
TV (children’s
programming)
Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books
TV
Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books

+
+
+
+
+
+
+
+
+
+
+
+
+
n/a
+
+
+
+
-

Intervening

Successful Intervention to
Condition Books

TODT

+

Peer Observation (CBPO)

+
+

PSOC

+

TODT
+
+
+
+

PSOC
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TV (children’s
programming)
Participant Stimulus
A4

B1

B2

B3

Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books
TV (children’s
programming)
Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books
TV (children’s
programming)
Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books
TV
Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books
TV

+

Initial
+
+
n/a
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

Intervening

Successful Intervention to
Condition Books

+
+

TODT
+
+
+
+

CBPO

+

PSOC

TODT
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Participant Stimulus
C1

C2

C3

Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books
TV (children’s
programming)
Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books
TV (children’s
programming)
Blocks
Puzzles
Coloring Materials
Play dough or clay
Cause-effect toys
Imaginative toy play
Books
TV (children’s
programming)

Initial

Intervening

+
+
+
+
+

+

+
+
+
+
+

Successful Intervention to
Condition Books

+

TODT

+

PSOC
+
+
+
+
+
+
+
Not yet available
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CHAPTER V: GENERAL DISCUSSION
Implications
The three experiments in this study included 16 total participants, the majority of whom
improved their rate of acquisition of textual responses as a function of acquiring books as
conditioned reinforcers. This appears to confirm the proposition that we must “build reinforcers
and the behaviors will come” (Greer & Du, 2014). In this study, having books as conditioned
reinforcers was the independent variable, and the rate of acquisition of new textual operants was
the dependent variable. These data make a strong case that establishing reinforcement prior to
teaching is a) the most efficacious way to teach new skills, and b) a prerequisite to teaching
textual or “decoding” responses.
This idea is consistent with previous research across a wide range and type of learners (Du,
Broto, & Greer, 2014; Greer & Han (in press); Keohane, Pereira-Delgado & Greer, 2009;
Maffei-Lewis, Singer-Dudek, & Keohane, 2014; Speckman-Kilroe, Longano, & Syed, 2014;
Tsai & Greer, 2006). Teaching children to love and seek out books appears to be a clear
definition of reading readiness. Once 14 of 15 participants acquired books as conditioned
reinforcers, and preferred them to a significant degree in free play settings, their rate of
acquisition of textual responses increased. Choosing to look at books is a clear and observable
behavior, and I argue an empirical definition of reading readiness.
In natural settings, books are conditioned via repeated pairings with a caregiver. The child
sits in the caregiver’s lap, and the two sit and look at the book jointly. The caregiver points out
pictures to the child, and answers questions about words and the storyline. In this study, the
stimulus-stimulus pairings simulated this naturalistic setting. The participants in this study who
received book conditioning asked questions about the storyline and characters. Additionally,
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some participants asked the experimenter to read words to them. There was a social element
present in the stimulus-stimulus pairings, as social praise was delivered throughout the pair trials,
as well as exchanging dialog about the story.
Some participants in this study had a fast rate of acquisition of sight words in preintervention conditions (A1, A4). It is important to note that having a fast rate of acquisition of
textual responses does not necessarily translate to choosing to look at books during free time.
Learning sight words created a history of reinforcement for these participants, who then chose to
look at books as a function of mastering textual operants. For the remaining participants,
acquiring conditioned reinforcement for books did translate to increases in rate of acquisition of
textual operants.
Another point of interest in this study was the manner in which the participants acquired
books as conditioned reinforcers. Participants A, B, E, A2, A4, B3, and C1 acquired books as
conditioned reinforcers through textual operant discrimination training; Participants C, D, A1,
A3, B2 acquired books a conditioned reinforcers through stimulus-stimulus pairings; and
Participant F and B1 acquired books as conditioned reinforcers through conditioning books
through peer observation. It is interesting that regardless of how books were established as
conditioned reinforcers, the rate of acquisition was still positively affected by having books as
conditioned reinforcers. This adds to the argument that having books as conditioned reinforcers
is a developmental cusp. Participants who did not master one set of textual responses (B2, C2)
were moved onto stimulus-stimulus pairings to determine if conditioning book stimuli would
make it a part of the environment of the participants. In this experiment, it is not clear which
form of conditioning books is most effective, as sight word instruction (textual operant
discrimination training) was implemented first for all participants, then stimulus-stimulus
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pairings, then conditioning books through peer observation. This speaks to the need for
individualized interventions for participants. The consistent selection of toys in pre-intervention,
and post-stimulus-stimulus pairings results of participant B1 and F suggest that conditioning
books through peer observation may be a more efficacious intervention for students who observe
their peers, are responsive to vicarious reinforcement and social contingencies, and have
conditioned reinforcement through observation.
Generally, no participants looked at books in the pre-intervention probes, which was one
criterion to be a candidate for this study. Participants A (1%), B (9%), D (6.7%), A1 (6.3%), A2
(16.3%), A3 (16.3%), and B2 (1%) looked at books during pre-intervention probes, and of these
participants, A, B, and A2 acquired books as reinforcers through textual operant discrimination
training. The remaining participants (D, A1, A3) successfully acquired books as reinforcers
through stimulus-stimulus pairings. These pairings were quick and successful (4-8 sessions). For
all participants, the book stimuli began to select out the responding of the participants; the
children now were observing books.
‘Reading readiness’ is defined in the literature by responses to parent, child, and teacher
questionnaires and general amount of time spent with books. A standard and operational
definition of ‘reading readiness’ is lacking, and it is instead imprecisely defined in the literature
as ‘choosing to look at books’ (Morrow, 1983) and ‘manipulating books’ (Hansen, 1969).
Questionnaires such as the Preschool Reading Attitudes Scale (PRAS, Saracho, 1988), Family
Literacy Activities Inventory (FLAI, Wu & Honig, 2014), and Home Literacy Practices
Inventory (HLPI, Wu & Honig, 2010) shed some light on the voluntary reading of children, but
do not define reading readiness prescisely.
The majority of participants (excluding A4, C3) in the present study demonstrated ‘reading
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readiness’, as defined by the criteria of the study, as they increased their rate of acquisition of
textual operants. Hence, there is a clear argument for the establishment of books as conditioned
reinforcers as a behavioral cusp.
The argument for having books as conditioned reinforcers as a cusp is seen clearly in the
data of the participants with particularly high learn units to criterion in pre-intervention
conditions, or participants who more than doubled their rate of acquisition (Participants A-F, A2,
A3, B1, B2, B3, C1, C2,). These participants (all but A1, A4) required fewer tactics and fewer
learn units after acquiring books as conditioned reinforcers. As teachers as strategic scientists
(Greer, 2002), we are tasked with expanding the community of reinforcers of our students, and to
teach in such a fashion that our students learn independently. Conditioning books as reinforcers
for observing is a more efficient use of the time of both students and teachers, and district
resources.
There does not appear to be a difference in difficulty of sets throughout the study with the
exception of Set 1 for Participant A3. The other participants who were taught Set 1 did not have
a marked difference in learn units to criterion for Set 1. Participant A3 required more sessions to
master textual responses in Set 1 (13 for Set 1, and mean of 5.6 in pre-intervention conditions).
Additionally, Participant A3 required more sets in post-intervention conditions, possibly due to
retroactive inhibition and her instructional history affecting the stimulus control of the textual
responses. This was determined by the fact that she would incorrectly respond to sight word
cards with textual responses from previous sets.
Looking at books appeared to be an enjoyable solitary activity for the participants in
Experiment III. The participants in Experiment I, and Participant E in Experiment II looked at
books regardless of what their peers were doing at times, which was appropriate. It was desirable
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for participants to both a) select a variety of items, including books, of their own accord, and b)
join peers in group activities. Once the participants were alone in the toy area (Participant F in
Experiment II and all 10 participants in Experiment III), and books became conditioned
reinforcers, the participants looked at books significantly more. The text selected out the
attention of the participants, and the participants either were familiar with the story line, or made
one up based upon the pictures. This may be related to the fact that looking at books is an
enjoyable solitary activity, and that unlimited reinforcement can be found in books, especially
for a beginning reader. This may shed light on the significant and sudden increase seen in some
of the participants’ free play probe data. The participants were children who could engage in an
activity for 5-15 minutes at a time, so picking up 2-3 books before moving on to a new activity
easily took five or more minutes in the toy area.
Anecdotally, the participants did look at books occasionally following the study when
given free time in the toy area with peers, but played legos, puzzles, dress up, or with dramatic
play activities as well. However, when a participant earned free time alone, they frequently
would look at a book or play with an iPad. The participants in Experiments II and III were social
children who were working on a variety of pre-kindergarten through kindergarten reading and
writing skills. Therefore, it is logical to assume that given time in a free play setting with peers,
there may be some satiation with print, which would create a motivating operation for a different
activity such as toys or puzzles. The goal of including books as frequent reinforcers for the
participants of this study was achieved.
Teaching children to prefer books at the preschool level is conducive to creating
enthusiastic readers at the grade school level. Once students are reading for information and
comprehension, it is likely that they will come into contact with e-readers. E-readers being used
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as books serve the same function as paperback books but may be more enticing to
technologically inclined children. Maynard (2011) found that all six participants (7-12 years old)
enjoyed reading on a Kindle, and one boy (8 years old), self-described as a “reluctant reader”,
voluntarily read once given the Kindle. When asked if they preferred printed or electronic books,
all of the parents preferred printed, while half of the children preferred electronic books.
Jones and Brown (2011) tested reading comprehension across printed and e-books and
found that there was no significant difference, but did find that the 22 third grade participants did
have a preference for e-books. The participants were comfortable with e-books and enjoyed
amenities such as pop-up definitions and automatic page turning, but were not yet ready to give
up printed books.
At the preschool level, reading a story is often a joint activity between caregiver and child.
Electronic books geared towards the under 5 population typically have sounds, videos, and
features reminiscent of games. Thus, looking at books on an iPad® is arguably more frequently a
solitary activity than looking at printed books, which are conducive to both solitary and group
situations. Current adults value printed books and it is likely that they will instill this value in
their children, and hopefully this will continue to occur for generations to come.
Limitations
The limitations of this study in the Experiment I were eliminated in Experiments II and III
(i.e. 1-2 sets of sight words, varying number of free-play probes). The validity of Experiment II
would have been enhanced with more participants and more sight word sets. However, after
Participants E and F completed the study, it became clear that the participants needed to be in the
play area alone in order to rule out social contingencies. The limitations of Experiment III were
on the participant level. Participant B2 left the school during the study so a second set of letter
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sounds was not taught, and a follow-up probe in the toy area was not conducted. The sight words
were not entirely counterbalanced across participants, but this was based upon the needs of the
participants. Data were not collected on learn units to criterion for Participant C3, who did not
complete the study.
Future Research
One of the initial questions of the study was: “Is there any correlation between the verbal
behavior development of the child in terms of cusps and capabilities and which method (i.e.
Pavlovian second order conditioning, textual operant discrimination training, peer observation
procedure) is successful for conditioning books?” This experiment was not designed to answer
this question, as participants were not randomly assigned to treatment groups. They instead first
learned sight words, and if this did not establish books as conditioned reinforcers, then stimulusstimulus pairings were implemented. If this was not effective, participants received the
conditioning books through peer observation intervention. Collateral effects for this question
were noted however, as stimulus-stimulus pairings were effective for some participants and not
others.
Conclusions
This study adds evidence to the notion that the establishment of books as conditioned
reinforcers is a behavioral developmental cusp (Greer & Ross, 2008; Greer & Speckman, 2009;
Keohane et al., 2009, Rosales-Ruiz and Baer 1997). Some participants were able to learn things
that they could not before (B2, C2), and the remaining participants, with the exception of A4,
learned significantly faster than they could in pre-intervention conditions. Textual operant
discrimination training, or sight word instruction using learn units, functioned for about half of
the participants as a successful intervention to condition books as reinforcers. I speculate this is
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due to teaching some of the participants to discriminate between pictures and words (i.e. A-D,
C2) in conjunction with the finer discrimination of words. It is possible that the participants came
under stimulus control of words, and that the history of reinforcement for attending to print
stimuli conditioned words and therefore books. Anecdotally, some participants began to tell
stories in the free play setting with correspondence to the number of words on the page, while
others asked the experimenter what different words said during stimulus-stimulus pairings. It is
clear that printed words had not been a part of their environment, and after learning sight words,
printed words began to select out their attention. Sight words were targeted for intervention
because they are the most frequently occurring in the prekindergarten and kindergarten books in
our classroom libraries. It is likely that while looking at books, mastered textual responses
selected out the attention of the participants and this affected the duration of looking at books.
The findings of this study were consistent with the findings of Tsai and Greer (2006) and
Singer-Dudek, Oblak, and Greer (2011). This study added to the literature by including more
types of individuals, including both developmentally delayed and neurotypical 2-year-olds, and
both developmentally delayed and neurotypical 4-year-olds. The participants all spoke English as
a first language. This study also added to the evidence that expanding the community of
reinforcers for children is a more effective way to teach new skills. Another noteworthy finding
of this study was the fact that all participants who completed the study, regardless of age, were
able to acquire textual responses taught as well as conditioned reinforcement for books. The
present findings support the NELP report (2008), which argued that phonological awareness
interventions had both an equal and sizeable effect on children, regardless of whether they were
preschoolers or kindergarteners, and that there is no reason to wait until kindergarten to teach
textual responses, as argued by Alliance for Childhood (2006), Bredekamp and Copple (1997),
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Elkind, (1987), and Olfman (2003).
Discriminating between words and pictures, and then differentiating a variety of words, is
a skill all American preschoolers should have in repertoire prior to entering kindergarten. Due to
the opaque nature of the English language (McGuinness, 2005), learning sight words is
especially important. Teaching children to love books and arranging environmental
contingencies such that books are established as reinforcers is crucial to success in both
academics and life. By providing reinforcement simultaneously with reading material, Skinner
argued that a child would read increasingly complex material throughout his life (Evans, 1968).
During an interview with Dr. Evans on the educational system in the United States, Dr. Skinner
said, “We shouldn't teach great books; we should teach a love of reading. Knowing the contents
of a few works of literature is a trivial achievement. Being inclined to go on reading is a great
achievement” (Evans, 1968, p. 73).
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APPENDICES
Appendix A: Definition of Terms
Definition of Terms
1.

Antecedent stimulus
An environmental condition or stimulus change occurring or existing prior to a
behavior of interest (Cooper, Heron, & Heward, 2007).

2.

Behavioral cusp
Behavior that exposes individual’s repertoire to novel environments,
reinforcers, punishers, contingencies, stimulus controls, responses, and destructive or
maintaining contingencies (Rosales-Ruiz & Baer, 1997).

3.

Conditioned reinforcement
Stimulus change that functions as reinforcement for an organism’s behavior
because of previous pairings with other conditioned or unconditioned reinforcers
(Cooper et al., 2007).

4.

Consequence
“A stimulus change that follows a behavior of interest” (Cooper et al., 2007, p.
693).

5.

Criterion
A predetermined level of accuracy or proficiency for a short- or long-term
behavior or skill.

6.

Discriminative stimulus
A stimulus in the presence of which certain responses have been reinforced, but
in the absence of the stimulus, the responses have occurred and have not been
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reinforced; this stimulus evokes behavior in its future presence (Cooper et al., 2007).
7.

Event Recording
Measurement procedure for acquiring a tally or count of instances a behavior
occurs (Cooper et al., 2007).

8.

Free play probe
A form of preference assessment; the participants are allowed to go to the toy
area and spend 5 minutes engaging in a preferred activity. This is done to determine
what activities the participants prefer during probe sessions, and if they use the items
appropriately and in a variety of ways.

9.

Generalized conditioned reinforcement
“A conditioned reinforcer that as a result of being paired with many other
reinforcers does not depend on an establishing operation for any particular form of
reinforcement for its effectiveness” (Cooper et al., 2007, p. 697)

10.

Habituation
A decrease in responding subsequent to repeated presentations of a stimulus
(Cooper et al., 2007).

11.

Interval by interval IOA
“An index of the agreement between two observers for data obtained
by interval recording or time sampling measurement; calculated for a given session or
measurement period by comparing the two observers’ recordings of the occurrence or
nonoccurrence of the behavior in each observation interval and dividing the number
of intervals of agreement by the total number of intervals and multiplying by 100”
(Cooper et al., 20007, p. 698).

186

12.

Learn unit
Interlocking three-term contingencies between student and teacher; measurable
unit of student-teacher interactions that leads to significant changes in student
behavior (Greer & McDonough, 1999). An example of a learn unit in which the
student responds correctly would be as follows:
Teacher: “What is 4 plus 3?” (antecedent for student)
Student: “7” (student response, also antecedent for teacher)
Teacher: “That is correct, 4 plus 3 does equal 7. Nice work!” (consequence for
student, response of teacher)
The next example provides a scenario where the student emits an incorrect response
and the teacher provides a correction procedure. Correction procedures serve as
prompts for the next time the antecedent is presented.
Teacher: “Spell the word ‘shore’.” (antecedent for student)
Student: “s-h-u-r” (student response, antecedent for teacher)
Teacher: “Spell the word, ‘shore’. S-h-o-r-e. ‘Shore’.
Student: “S-h-o-r-e. Shore.” (student echoes correction, antecedent for teacher to
provide the antecedent again for an independent response of student)
Teacher: “Now it’s your turn. Spell the word ‘shore’.” (response of teacher to
student echoic, re-presentation of antecedent )
Student: “S-h-o-r-e”. (student response)
Teacher: “Thank you.” (teacher response)

13.

Learn units to criterion
Number of learn units needed to master a predetermined level of accuracy or
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proficiency (Greer, Keohane, & Healy, 2002).
14.

Mand operant
Verbal operant in which the response is reinforced by the named item and is
under the functional control of relevant conditions of aversive stimulation or
deprivation; it is singled out by its controlling variables (Skinner, 1957).

15.

Motivating operation
“An environmental variable that (a) alters (increases or decreases) the
reinforcing or punishing effectiveness of some stimulus, object, or event; and (b)
alters (increases or decreases) the current frequency of all behavior that has been
reinforced or punished by that stimulus, object, or event” (Cooper et al., 2007, p.
699).

16.

Naming
A higher-order cusp and capability (Greer & Speckman, 2009), which enables
an individual to emit novel, untrained behavioral relations as a function of training in
a different response (Horne & Lowe, 1996). Naming appears to be the source of
language explosion and likely joins the initially separate listener and speaker
repertoires (Greer & Longano, 2010). Naming emerges as a result of incidental
experiences for young children who hear the name of the stimulus while seeing said
stimulus, and later produce the name of the stimulus.

17.

Nonconcurrent multiple probe design across participants
An experimental design that is done across participants; baseline probes are
conducted for all participants, and the participant with the steadiest baseline enters
intervention first. Once this first participant meets criterion, a second pre-probe is
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conducted for the next participant, and so on and so forth. This design controls for
maturation and instructional history.
18.

Operant behavior
“Behavior that is selected, maintained, and is brought under stimulus control as
a function of its consequences; each person’s repertoire of operant behavior is a
product of his history of interactions with the environment (ontogeny)” (Cooper et
al., 2007, p. 700).

19.

Operant conditioning
“The basic process by which operant learning occurs; consequences (stimulus
changes immediately following responses) result in increased (reinforcement) or
decreased (punishment) frequency of the same type of behavior under similar
motivational and environmental conditos in the future” (Cooper et al., 2007, p. 700701).

20.

Reactivity
Effects of measurement and observation on behavior of target participant
(Cooper et al., 2007).

21.

Reinforcement
A stimulus change that increases the future frequency of the behavior that
immediately precedes it (Cooper, et al., 2007).

22.

Repertoire
All of the behaviors/skills a person is able to emit; a set of behaviors that are
relevant to a certain task (Cooper, et al., 2007).

23.

Respondent behavior
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“The response component of a reflex; behavior that is elicited, or induced, by
antecedent stimuli” (Cooper et al., p. 703).
24.

Respondent conditioning (Pavlovian second order conditioning)
A neutral stimulus (NS) is paired repeatedly with a conditioned stimulus (CS)
or unconditioned stimulus (US) until the neutral stimulus becomes a conditioned
stimulus which elicits the conditioned response (Cooper et al., 2007).

25.

Sight word
These are high frequency words which children are often encouraged memorize
as a whole by sight; the goal is for these words to be automatically recognizable so
no decoding is necessary. Children are taught to see and say sight words, and are
taught the word as a whole.

26.

Stimulus
“An energy change that affects an organism through its receptor cells”
(Michael, 2004, p. 7).

27.

Stimulus-stimulus pairings
Two stimuli are repeatedly presented together such that one stimulus acquires
the function of the other stimulus (Cooper et al., 2007).

28.

Target behavior
“The response class selected for intervention; can be defined either functionally
or topographically” (Cooper et al., 2007, p. 706).

29.

Textual response
A response that is evoked by a stimulus discriminative which has point-topoint, but not formal similarity, with the stimulus that evoked it. This is one of
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Skinner’s verbal operants (Skinner, 1957). For example, a textual response can be a
word, grapheme, or phoneme.
30.

Unconditioned reinforcement
A stimulus change that increases the future frequency of the behavior that
immediately preceded it without any prior learning history (Cooper et al., 2007).

31.

Whole interval recording
“A time sampling method for measuring behavior in which the observation
period is divided into a series of brief time intervals (typically from 5 to 15 seconds). At
the end of each interval, the observer records whether the target behavior occurred
throughout the entire interval; tends to underestimate the proportion of the observation
period that many behaviors actually occurred” (Cooper et al., 2007, p. 708).
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Appendix B: CABAS® Decision Tree Protocol (2001)
The following is a summary of the CABAS® Decision Tree Protocol (Greer, 2001; Greer,
Keohane, & Healy, 2002). For an in-depth look at this protocol, please refer to the original
article. The Decision Tree Protocol is used in conjunction with visual displays of data to make
tactical educational decisions. During this study, the Decision Tree Protocol was mainly used
during sight word instruction and stimulus-stimulus pairings. The following rules were in place
throughout the study:
1. Decisions to continue with current short-term objective:
a. Three ascending data paths- decision to continue current short-term objective.
An example of this is the emission of 4, 7, 13, and 17 correct responses.
b. Five overall ascending data paths- decision to continue current short-term
objective. An example of this is the emission of 3, 6, 8, 5, 8, 14 correct responses.
2.

Decisions to stop and implement a tactic:
a.

Three descending data paths- decision to stop current short-term objective and
implement a tactic. An example of this would be the emission of 10, 6, 5, and 2
correct responses.

b.

Five overall descending data paths- decision to stop current short-term
objective and implement a tactic. An example of this would be the emission of 15,
13, 15, 10, 11, and 8 correct responses.

c.

Three data paths, no trend- decision to stop current short-term objective and
implement a tactic. An example of this would be the emission of 10, 10, 10, and
10 correct responses.

d.

Five overall variable data paths- decision to stop current short-term objective
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and implement a tactic. An example of this would be the emission of 4, 6, 10, 6,
12, and 6 correct responses.
e.

0 correct responses during first session of short-term objective- decision to
stop current short-term objective and implement a tactic.

f.

5 data paths, no trend- decision to stop current short-term objective and
implement a tactic. An example of this would be the emission of 3, 5, 7, 5, 3, and
4 correct responses.

3. Decisions to implement a new short-term objective:
a.

Criterion achieved- in this study, criterion for sight words and stimulus was set
at 90% x 2 consecutive sessions or 100% x 1.
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Appendix C: Learn Unit Graphs for Sight Words for Experiments I-III
Experiment I

Participant A

Participant B
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Appendix D: Detailed Results by Participant
Experiment I
Participant A
During the four pre-intervention probe sessions, Participant A looked at books 0, 2, 0,
and 0 intervals out of 60 in the free-play setting. She required 320 learn units to master a set of
five 4-letter Dolch words. She mastered Set A (away, jump, help, find, look) in 16 sessions
(correct independent textual responses: 3, 4, 1, 2, 13, 11, 7, 12, 11, 13 out of 20 correct
responses). A tactic was put in to target “away”, “find”, “jump”, and “look, and Participant A
emitted 18/20 correct responses during the first session. The word ‘help’ was rotated with the
other operants, but data were only collected on the word ‘help’, and she emitted 18/20 correct
responses. The set was presented again as an independent textual response, and she emitted 16,
19, and 18 correct responses. Following mastery of one set of sight-words, 4 additional preinterventional probes were conducted due to the fact that over one month had passed since the
initial free play probes. She looked at books 19, 42, 58, and 48 out of 60 5 s intervals. Two of the
second-pre probe sessions were conducted with her matched peer (Participant B) and two were
conducted with a confederate peer in the play area. She achieved criterion for having books as
conditioned reinforcers, which was set at 80% of 5 min, or 48/60 five-second intervals in the last
3 sessions. A fourth session would have enhanced these data. Greater slope indicates greater
rate; in this case, a greater slope in post-intervention conditions indicates a greater rate of
acquisition of textual operants. Books had acquired reinforcing properties, and therefore the
stimulus-stimulus pairing procedure to condition books was not necessary. A second set of sightwords was taught. Participant A mastered the second set of sight words in 5 sessions (5, 12, 10,
19, 18) or 100 learn units, thus increasing her rate of acquisition 3.2 times. The slope of the
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cumulative correct responses emitted prior to books being conditioned as reinforcers was 20.559, and subsequent to having books as conditioned reinforcers was 2.4, a positive difference
in slope of 22.959.
Participant B
A probe was conducted for Participant B in the toy area after Participant A met the
criterion for looking at books in the free play setting. Participant B, the matched peer of
Participant A, looked at books 18, 5, 2, and 2 intervals out of 60 in the free-play setting prior to
the conditioning intervention. His learn units to criterion were 480 to master a set of four 2-letter
Dolch words. In the first phase, he emitted 5, 8, 6, 6, 5 and 6 correct responses for Set B (four
letter words), so 2-letter words (Set D) were taught. In the second phase, he emitted 1, 6, 6, 4, 4,
7, 9, 7, 6, 6, and 7 correct responses. A tactic was put in at this point, and Participant B emitted
12, 14, 16, 16, 15, 14, 18, and 16 correct responses. Though multiple exemplars of the sight
words were used, Participant B was responding to the color of the ink, and not the printed word.
Therefore, he was asked to point to the words in all black ink, but different fonts. He emitted 18
and 20 correct point responses, and then 20/20 correct independent textual responses. He was
initially presented with four-letter words, and after five sessions responding with a mean
accuracy of 6/20, or 30%, we then presented 2-letter words instead. Thus, his learn units to
criterion for one set of sight words was 580 in total. Four additional post-intervention probes
were conducted following mastery of a set of Dolch words, in which he looked at books 58, 55,
and 53 out of 60 5 s intervals. The first two sessions were conducted with his matched peer and
the second two sessions were conducted with a confederate peer. He achieved the long-term
objective of having books as conditioned reinforcers in the free play setting, and therefore the
book conditioning procedure or intervention procedure was not implemented. A second set of
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two/three- letter Dolch words were taught. Participant B mastered the second novel set of sight
words (2- letters in length) in 4 sessions, or 80 learn units (7, 14, 19, 20), thus increasing his rate
of acquisition 7 times. The slope of the cumulative correct responses emitted prior to books
being conditioned as reinforcers was -21.2091 and subsequent to having books as conditioned
reinforcers was 5.3, a positive difference in slope of 26.5091. Participant B did not require the
book conditioning procedure because books had acquired reinforcing properties as a result of
sight word instruction.
Participant C
Initially, Participant C looked at books 0, 0, 0, and 0 intervals out of 60 in the free-play
setting. Participant C met criterion on his first sight word set in 9 sessions (5, 10, 9, 14, 12, 17,
16, 18, 19). After mastery of the first sight word set, a fifth pre-probe was conducted, and
Participant C looked at books 0/60 intervals, so the book conditioning intervention was
implemented. After 5 s stimulus-stimulus pairing for book conditioning, he looked at books 2/60
intervals. After 10 s stimulus-stimulus pairings, he looked at books 0/60 intervals; after 15-sec,
3/60 intervals, and after 20 s stimulus-stimulus pairings, he looked at books 60, 60, 54, and 48/60
intervals, thus meeting criterion for having books as conditioned reinforcers. During a 3-month
follow-up probe, he looked at books 58/60 sessions in the toy area. Half of the probe sessions
were conducted with his matched peer (Participant D) and two were conducted with a
confederate peer in the play area. He achieved criterion for having books as conditioned
reinforcers, which was set at 80% of 5 min, or 48/60 five s intervals.
Prior to having books conditioned as a reinforcer, his learn units to criterion for the first set
taught were 180 to master a set of four 2-letter Dolch words. After books were a conditioned
reinforcer for Participant C, he mastered the first novel set presented in 5 sessions (100 LUs, 4,
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14, 17, 18, 19), and the second in 6 sessions (3, 16, 19, 14, 16, 20) set thus increasing his rate of
acquisition by 1.5 times. The slope of the cumulative correct responses emitted prior to books
being conditioned as reinforcers was -1.777, and subsequent to having books as conditioned
reinforcers was 4.364, a positive difference in slope of 6.141.
Participant C took two sessions to meet criterion on 5-sec pair/test trials (book
conditioning), 6 sessions to meet criterion on 10-sec pair/test trials (18, 17, 17, 15, 19, 20), 15
sessions to meet criterion on 15-sec pair/test trials (19, 16, 17, 18, 16, 14, 12, 13, 16, 17, 17, 17,
14, 18, 18), and 4 sessions to meet criterion on 20-sec pair/test trials (17, 15, 19, 18). After the
20-sec pair/test trials, Participant C looked at books for the pre-determined criterion (48/60 x 4
consecutive sessions). Follow-up probes were conducted after 3 months with maintenance of
post-intervention results.
Participant D
In the initial free play probes, Participant D looked at books 0, 0, 0, and 16 out of 60
intervals. Participant D mastered Set C in 9 sessions (1, 9, 7, 13, 15, 11, 14, 19, 20) and Set E in
8 sessions (1, 3, 6, 11, 8, 15, 17, 20). After she mastered two sight word sets, a fifth free-play
probe was conducted, and she looked at books 0/60 intervals, so the book conditioning
intervention was implemented. After 5 s pair/test trials, she looked at books 0/60 sessions, so 10
s pair/test trials began. After meeting mastery criterion for 10 s pair/test trials, she looked at
books 50, 57, 58, and 50/60 intervals, thereby meeting the mastery criterion for having books as
conditioned reinforcers. Half of these probes were conducted with Participant C in the toy area;
half were conducted with a confederate peer. Follow-up probes were conducted after 3 months
with maintenance of post-intervention results.
Prior to having books as conditioned reinforcers, Participant D had a mean of 170 learn
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units to criterion for the first sight word set presented. The short-term objective for each set of
sight words was achieved after 9 and 8 instructional sessions. After books were conditioned as a
reinforcer for Participant D, she mastered the first set of sight words within 4 sessions (5, 13, 18,
18) and Set F in 5 sessions (4, 5, 11, 18, 20). This meant that her rate of acquisition of new
textual responses was 1.89 times faster, or almost twice as fast. The slope of the cumulative
correct responses emitted prior to books being conditioned as reinforcers was 0.509, and
subsequent to having books as conditioned reinforcers was 7.8889, a positive difference in slope
of 7.3799.
Participant D met criterion for 5-sec pair/test trials in two sessions (18, 18) and 10-sec pair
test trials in two sessions (19, 20). After 10-sec pair/test trials, she looked at books for the
predetermined criterion (48/60 five s intervals x 4 consecutive sessions) and now had books as
conditioned reinforcers for observing. During a 3-month follow-up probe, she looked at books
58/60 five s intervals.
Experiment II
Participant E
During the four pre-intervention probe sessions, Participant E looked at books 0, 0, 0 and 0
intervals out of 60 in the free-play setting. Two of these probes were conducted with a peer who
looked at books, and two were done with a peer who played with toys. Participant E emitted 1, 0,
1, 2, 5, 10, 13, 12, 8, 12 15, 16, 18, and 19 correct responses for her first set, and 3, 10, 15, 10,
11, 13, 19, 17, 19, and 20 correct responses for her second set. Her learn units to criterion were
240 to master two sets of four 4-letter Dolch words. Following mastery of two sets of sightwords, a second set of probes (four 5-minute observations) was conducted. She looked at books
60, 58, 59 and 54 out of 60 five-second intervals. Two of the second free-play sessions were
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again conducted with a peer who selected books over toys, and two were conducted with a peer
who chose toys. She achieved criterion for having books as conditioned reinforcers, which was
set at 80% of five minutes, or 48/60 five-second interval. Books had acquired reinforcing
properties, and therefore the stimulus-stimulus pairing procedure to condition books was not
necessary. Two more sets of sight words were taught. Participant E emitted 2, 2, 8, 15, and 20
correct responses for the first set, and 5, 12, 7, 9, 17, 17, 18, 17, 19, and 19 correct responses.
She mastered the second set of sight words in 5 and 10 sessions, or 150 learn units, thus
increasing her rate of acquisition 1.6 times. The slope of the cumulative correct responses
emitted prior to books being conditioned as reinforcers was -28.306, and subsequent to having
books as conditioned reinforcers was -11.834, a positive difference in slope of 16.472.
Participant F
During the four pre-intervention probe sessions, Participant F looked at books 0, 0, 0 and 0
intervals out of 60 in the free-play setting. Two of these probes were conducted with a peer who
looked at books, and two were done with a peer who played with toys. Participant F emitted 1, 3,
6, 1, 7, 6, 10, 11, 11, 14, 11, 14, 12, and 11 correct independent textual responses to Set K
(good, have, they, what). She was then taught to textually respond to “they” and “good” (16, 18,
16, 13, 17, 14) with the other operants interspersed. She then was taught to point to and textually
respond to all four words (16, 17, 16, 17, 14, 17, 19, 18). In the next set, Participant F emitted 6,
15, 16, 18, and 19 correct responses. Her learn units to criterion were 330 to master two sets of
four 4-letter Dolch words. A second set of probes (four 5-minute observations) was conducted.
She looked at books 0 and 0 out of 60 five-second intervals. The first two of the second-pre
probe sessions were again conducted with a peer who selected books over toys, and two were
conducted with a peer who chose toys. Due to her strong imitative response a probe was
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conducted alone. After 5-second pair-test trials, she looked at books 0 out of 60 five-second
intervals. After 10-second pair-test trials, she looked at books 2 intervals out of 60. After 15second pair-test trials, she looked at books 10, 24, 58, 50, and 10 intervals out of 60. The two
sessions with high rates of looking at books (58 and 50) were done with a peer who had books as
conditioned reinforcers, so a probe was conducted alone to rule out imitation/ vicarious
reinforcement. Participant F looked at books 10 out of 60 intervals. Therefore, conditioning
books through observation was implemented for this participant. After this was implemented, she
achieved criterion for having books as conditioned reinforcers, as she looked at books 54 and 60
intervals out of 60. In a one-month follow-up probe, she looked at books 60/60 five-second
intervals. Two more sets of sight words were taught. Participant F mastered the second set of
sight words in 9 and 7 sessions (5, 9, 13, 17, 11, 17, 17, 18, 18, and 5, 9, 14, 13, 16, 18, 19), or
160 learn units, thus increasing her rate of acquisition 2.06 times. The slope of the cumulative
correct responses emitted prior to books being conditioned as reinforcers was -35.697, and
subsequent to having books as conditioned reinforcers was -1.728, a positive difference in slope
of 33.697.
Experiment III
Participant A1
Participant A1 looked at books 0, 0, 15, and 0 intervals during initial pre-intervention free
play probes, or 6.3% of intervals. Participant A1 emitted 7, 13, 16, 17, 16, and 20 correct
responses out of 20 for Set 5; 6, 17, 19, 19 correct responses for Set 6; 6, 18, 17, 18, 20 correct
responses for Set 7, and 8, 16, and 20 correct responses for Set 8. Following textual response
discrimination training (sight word instruction) for Sets 5-8, books selected out his attention for
46, 1, 5, and 22 intervals, or 30.8% of intervals. Though this was not mastery criterion of 80%,
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this was a substantial increase, so four more sight word sets (Sets 1-4) were taught. He emitted 6,
12, 19, and 20 correct responses for Set 1; 6, 16, and 20 correct responses for Set 2; 9, 16, 19,
and 20 correct responses for Set 3; 14, 19, and 20 correct responses for Set 4. Subsequently, he
looked at books 10, 36, 22.5, and 18.5 intervals, or 36.3%. The decision was made teach another
four sets of sight words, as Participant A1 was now selecting books for part of each free play
opportunity. He emitted 13, 18 and 18 correct responses for Set 9; 12, 16, and 20 correct
responses for Set 10; 8, 18, 16, 18, and 18 correct responses for Set 11, and 15, 18, and 18
correct responses for Set 12. After Sets 9-12, Participant A1 chose books 28, 0, 6, and 58
intervals (38.3%). Participant A1 emitted 9, 14, 15, and 20 correct responses for Set 13; 14 and
20 correct responses for Set 14; 9, 14, and 20 correct responses for Set 15; and 10, 16, and 20
correct responses for Set 16. After Sets 13-16, books selected out his attention 2, 30, 29, and 0
intervals, or 25.9%. At this point, the decision was made to begin stimulus-stimulus pairings, at
5-second intervals. After Participant A mastered looking at books for 5s intervals (20/20, 20/20
sessions), he looked at books for 60, 20, 0, and 27 intervals, or 43.6% of the time. He mastered
10s intervals in 5 sessions (17, 16, 17, 17, 20). After 10s intervals, he looked at books 37.5, 0, 0,
and 0 intervals, or 21.6% of the time. After mastery of 15s intervals (20/20), he looked at books
for 11, 0, 34.5, 43.5, 58, and 57 intervals (56.5% across six observations, 80.4% across the last
four observations, thereby meeting the long-term objective of having books as conditioned
reinforcers.
In a one-month follow-up probe, he looked at books for 37.5 intervals, or 62.5% of the
time. Participant A mastered 16 sets of sight words prior to having books as conditioned
reinforcers with a mean of 72.5 learn units to criterion (range: 40-100), and mastered 4 sets of
sight words after books were a conditioned reinforcer with a mean of 40 learn units to criterion
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(range: 40). The mean for the last four sets of sight words taught prior to the establishment of
books as conditioned reinforcers was 60. He mastered Sets 17-20 in two sessions each (range:
15-20 correct responses per session). If rate of acquisition was calculated from the onset of the
study, Participant A1 increased his rate by 1.81. If rate of acquisition was calculated for the four
sets before and four sets after books were established as a conditioned reinforcer, he increased
his rate of acquisition by 1.5 times. The slope of the cumulative correct responses emitted prior
to books being conditioned as reinforcers was 9.4363, and subsequent to having books as
conditioned reinforcers was 17.0834, a positive difference in slope of 7.6471. Participant A1
mastered Pavlovian second order conditioning (stimulus-stimulus pairings) relatively quickly. He
emitted 20 and 20 correct responses for 5s pair/test trials, 17, 16, 17, 17, and 20 correct responses
for 10s pair/test trials, and 20 correct responses for 15s pair/test trials. Participant A1 acquired
books as conditioned reinforcers through Pavlovian (classical) conditioning and increased his
rate of acquisition of textual responses as a function of having books as conditioned reinforcers.
Participant A2
Participant A2 looked at books 32, 0, 0, and 0 five-second intervals (16.3%) during the
initial free-play probes, and 0, 0, 0, and 0 (0%) during the delayed free-play probes. These were
done once Participant A1 met criterion on his first sight word set. He mastered Set 5 in 16
sessions (1, 2, 5, 4, 8, 6, 4, 7, 5, 9, 10, 12, 13, 17, 17, 19, 19). He mastered Set 6 in 6 sessions (1,
5, 11, 14, 18, 20), and Set 7 in 8 sessions (1, 11, 8, 14, 13, 16, 19, 20). Participant A2 mastered
Set 8 in 7 sessions (4, 8, 12, 16, 14, 17, 20). After mastery of sight word Sets 5-8, books selected
out his attention for 53, 25, 33, 53.5, 60, and 47.5 intervals, or 76% (80.4% for the last 4
opportunities). He was then taught Sets 1-4, which he mastered in 2-7 sessions each. Participant
A2 mastered Set 1 in 3 sessions (4, 13, 20), Set 2 in 3 sessions (9, 19, 20), Set 3 in 7 sessions (5,
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12, 10, 12, 16, 19, 20), and Set 4 in 2 sessions (3, 20). During a 2-month follow-up probe,
Participant A2 looked at books for 58 intervals, or 96.6%. His rate of acquisition of new textual
operants prior to having books as conditioned reinforcers was 190 (range: 120 to 340) and
subsequent to the establishment of books as conditioned reinforcers was 75 (range: 60-140).
Participant A2 acquired books as conditioned reinforcers through textual operant discrimination
training (sight word instruction) and increased his rate of acquisition of textual responses by 2.53
times as a function of having books as conditioned reinforcers. The slope of the cumulative
correct responses emitted prior to books being conditioned as reinforcers was -36.709, and
subsequent to having books as conditioned reinforcers was 6.3579, a positive difference in slope
of 43.0669.
Participant A3
Participant A3 looked at books for 0, 0, 34 and 5 (16.3%) five-second intervals during the
initial free-play probes, and 5, 0, 0, and 0 (2%) intervals during the delayed free-play probes.
Participant A3 mastered Set 5 in 3 sessions (11, 19, 20), Set 6 in 6 sessions (7, 9, 14, 15, 19, 19),
Set 7 in 3 sessions (13, 19, 19), Set 8 in 3 sessions (14, 17, 20), and Set 1 in 13 sessions (2, 10,
13, 12, 15, 14, 14, 16, 15,15, 16, 18, 19). Set 1 was done erroneously as the goal was four sets in
pre- and post-intervention conditions, so five sets were taught in post-intervention conditions to
remedy this error. After mastery of sight word sets 5-8 and 1, books selected out her attention for
55, 35.5, 0 and 4 intervals (39.4%). She received 10s stimulus-stimulus conditioning because she
would already look at books for 5s at a time consistently. After mastery of 10s pair/test trials (14,
18, 20), she looked at books for 11, 20, 7 and 0 intervals (16%). After mastery of 15s pair/test
trials (17, 20), she looked at books for 42, 55.5, 41.5, and 56.5 intervals (81.5%), thus meeting
the mastery criterion. During a 1-month follow-up probe, she looked at books for 56 intervals, or
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93%. She mastered Sets 2-4, 9, and 10 in 2-5 sessions (Set 2: 16, 20; Set 3: 5, 18, 17, 20, Set 4:
11, 19, 19; Set 9: 2, 14, 20; Set 10: 5, 12, 8, 18, 19). Participant A3’s mean rate of acquisition of
textual operants was 112 (range: 60-260) prior to books being conditioned as a reinforcer, and 68
once books were established as a conditioned reinforcer (range: 40-100). Stimulus-stimulus
pairing was rapid for Participant A3, who mastered 5s pair/test trials in 3 sessions (14, 18, 20)
and 10s pair/test trials in 2 sessions (17, 20). Participant A3 acquired books as conditioned
reinforcers through stimulus-stimulus pairings and increased her rate of acquisition of textual
responses by 1.65 times. The slope of the cumulative correct responses emitted prior to books
being conditioned as reinforcers was 15.0441, and subsequent to having books as conditioned
reinforcers was 21.0875, a positive difference in slope of 6.0434.
Participant A4
During both the initial and delayed free-play probes, Participant A4 looked at books 0, 0, 0,
and 0 five-second intervals (0%). He mastered Sets 5-8 quickly, needing 3-4 sessions to master
each (Set 5: 10, 14, 18, 20; Set 6: 4, 15, 19, 20; Set 7: 9, 18, 19; Set 8: 9, 12, 20). After mastery
of Sets 5-8, he looked at books 25, 43.5, 17, and 57.5 intervals, or 67% of intervals. Calculating
the percentage without the third observation showed that Participant A4 looked at books 76.3%.
He looked at books 95.4% for the last two observations, so the decision was made to teach sight
words as he was consistently looking at books in the free play setting. He mastered these sight
words in 3-6 sessions (Set 1: 6, 10, 15, 18, 20; Set 2: 7, 16, 20; Set 3: 9, 12, 13, 15, 17, 20; and
Set 4: 6, 12, 19, 20). During a 2-month follow-up probe, Participant A4 looked at books for 54
out of 60 intervals, or 90%. Notably, Participant A4, who was the only participant who emitted
interfering stereotypy, emitted stereotypy for 17.5% of intervals during initial free-play probes,
and for 15% of intervals during delayed free- play probes. After the mastery of four sets of sight
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words, he emitted stereotypy for 4% of intervals, and during the 2-month follow-up, 0% of
intervals. Prior to the establishment of books as conditioned reinforcers, Participant A4 had a
mean rate of acquisition of textual responses of 70 (range: 60-80) and subsequent to the
establishment of books as conditioned reinforcers, he had a mean rate of 90 (range: 60-100).
Participant A4 did not learn sight words faster (1.28 times faster in pre-intervention conditions,
.78 times slower in post-intervention conditions), but it is important to note that this is likely
partially due to a basement effect, as a mean learn units to criterion of 70 is relatively low. The
slope of the cumulative correct responses emitted prior to books being conditioned as reinforcers
was 8.1711, and subsequent to having books as conditioned reinforcers was 5.3453, a negative
difference in slope of 2.8258. He did acquire books as conditioned reinforcers through textual
operant discrimination training, and the expansion of his community of reinforcers affected the
amount of intervals he emitted stereotypy.
Participant B1
Participant B1 looked at books 0, 0, 0, and 0 intervals during pre-intervention probes, or
0%. Participant B1 was taught Sets 1-4, which he mastered in 5-18 sessions. He emitted 5, 7, 13,
19, 15, 18, 19 correct responses to Set 1; and 2, 7, 15, 12, 15, 13, 16, 14, 16, 16, and 15 correct
responses to Set 2. At this point, a decision was made to rotate point and textual responses for the
‘think’ operant and independent textual responses for the remaining three operants as there was
an error pattern. He met on this phase in 6 sessions (18, 16, 18, 17, 19, 20). After this phase, he
returned to independent textual responses for Set 2, and he emitted 20/20 correct responses.
Participant B1 emitted 5, 13, 15, 18, and 18 correct responses to Set 3, and 8, 12, 13, 14, 17, 19
and 18 correct responses for Set 4. He also looked at books 0, 0, 0, and 0 intervals after mastery
of four sets of sight words (0%). Subsequent to mastery of 5s (17, 20), 10s (17,17, 17, 19, 19),
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and 15s stimulus-stimulus pairings (12, 17, 19, 15, 19, 17, 12, 20), he looked at books 0, 0, 0,
and 0 times (0%). He spent the majority of these observations playing with trucks, but when the
trucks were removed from the play area, post-15s stimulus-stimulus pairings, he looked at books
0 times. He mastered the objectives for stimulus-stimulus pairings, meaning that he looked at
books independently for the set amount of time. However, these were not effective pairings, but
instead an extended mand for a non-book item. Participant B1 looked at books when the
experimenter presented tokens and snacks contingent on looking at books, but books did not hold
any reinforcing properties for Participant B1 once these contingencies were removed. Neither
textual operant discrimination training nor stimulus-stimulus pairings were effective for
Participant B1, the next intervention implemented was conditioning books through peer
observation.
During the pre-intervention reinforcer assessment, Participant B1 received tokens or books
for a performance task (sorting colors), and tokens for an acquisition task (connect the dots 110), and books for an acquisition task (match upper to lowercase letters). During the first phase
of reinforcer assessment, Participant B1 was handed a token for every correct response (sorting
colors). The next phase was the same performance task, but after every correct response, he was
handed a book. Data were taken on a) the number of correct sorting responses per session and b)
if he looked at the book that he was handed once he emitted a correct response. A plus was
recorded if he looked at the book for five or more seconds. In the third phase, he was presented
with a task that was not in repertoire (acquisition task), which was 20 connect the dots with
numbers 1-10. He received a token for every correct response, and corrections for incorrect
responses. In the final pre-intervention reinforcer assessment phase, he was presented with
matching uppercase to lowercase letter worksheets. He was presented with a book for every
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correct response, and data were taken on both correct responses to worksheets as well as number
of times he looked at the book. Prior to the conditioning books through peer observation, in
Phase 1 (performance-tokens), Participant B1 responded with 20/20 four consecutive times. In
Phase 2 (performance-books), he responded correctly 20, 18, 18, 9, 3, and 0 times. During this
phase, when handed a book, he looked at books 3/20, 1/18, 0/18, 0/9, 0/3, and 0/0 times. In Phase
3 (acquisition-tokens), he mastered the long-term objective of independently completing dot-todot worksheets (1-10) in 4 sessions (13, 14, 17, 20). In Phase 4, a new acquisition task was
presented, as dot-to-dot worksheets were now in repertoire. He worked on matching uppercase to
lowercase letters on a worksheet. Data were taken on correct responses as well as if he looked at
books when presented to him, contingent upon correct responses. The sessions were 20 learn
units. He emitted 1, 3, 0, and 0 correct responses during this phase, and looked at books 0/1, 0/3,
0/0, and 0/0 opportunities. Based on these data, Participant B1 was an appropriate candidate for
the conditioning books through peer observation procedure.
After three sessions of the peer observation intervention, he emitted 20, 20, 20, and 20 out
of 20 correct responses for a performance task with tokens as the consequence. He then emitted
20, 20, 20, and 20 out of 20 correct responses for a performance task with books as the
consequence. Participant B1 then was given an acquisition task (single-digit subtraction) with 20
opportunities, and with tokens as reinforcers. He emitted 14, 12, 13, 15, 16, 18, and 20 correct
responses. He was then given a different acquisition task, alphabetical dot-to-dot worksheets,
which he mastered in two sessions (16, 20). After this intervention, he looked at books 0/60,
0/60, 0/60, and 24/60 intervals.
Participant B2
Participant B2 looked at books 0, 0, 0, and 3 out of 60 intervals in initial pre-intervention
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probe observations. In delayed pre-intervention probes, she looked at books 0, 0, 0, and 0
intervals. She entered sight word instruction, as she could discriminate between pictures and
words. She did not master a set of sight words (Set 5) after 26 sessions and 3 tactics (stimulus
prompt tactics including visual prompts, echoic-to-textual response). She then was presented
with a set of 2 letter words. She emitted 2, 5, and 6 (out of 20) correct responses, so she was then
presented with letter sounds. After 13 sessions of point to with echoic requirement for letters C,
M, S, and T (7, 9, 15, 15, 16, 14, 12, 15, 15, 17, 14, 16, 20 for point responses; 9, 17, 18, 18, 17,
19, 18, 18, 18, 18, 18, 20, 18) she met criterion for the point response. She then moved on to the
independent textual response for these targeted operants. After 11 sessions (10, 12, 18, 11, 15,
12, 9, 10, 16, 11), the decision was made to halt this instruction. At this point, she looked at
books 0, 0, 0, and 0 intervals across four 60-interval opportunities. Stimulus-stimulus pairings
were used to condition books and two-dimensional print. She mastered 5s stimulus-stimulus
pairings in 3 sessions (17, 19, 19). Subsequently, she looked at books 0, 0, 0, and 0 intervals. She
mastered 10s stimulus-stimulus pairings in 1 session (20). She then looked at books 0, 0, 0, and 0
intervals. She entered 15s stimulus-stimulus pairings, where she looked at books 18, 15, 19, 17,
15, and 15 intervals. At this decision opportunity, the experimenter began to read the story to
Participant B2, and answer any questions. This decision was made because Participant B2 was
not emitting the target response of looking at books during test trials because she was emitting
the incompatible behavior of asking questions about the story to the experimenter. This tactic
was effective, and she met criterion in four more sessions (15, 16, 18, 18).
After mastery of 15s, she looked at books 60, 59.5, 44, and 44 out of 60 intervals, thus meeting
criterion for having books as conditioned reinforcers. She returned to letter sound instruction,
and for letters C, M, S, and T, she emitted 12, 12, and 10 correct responses. She had mastered the
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operants /M/ and /S/ but not /C/ and /T/. The sounds /A/ and /B/ were not in Participant B2’s
repertoire, so these were rotated with /M/ and /S/ to comprise a set. She mastered the new set of
A, B, M, S in four sessions (12, 14, 16, 18, 18). Unfortunately, she left the school the week that
she mastered 15s stimulus-stimulus pairings, so another letter sound set and follow-up probe are
lacking for this participant. However, in pre-intervention conditions, after 1060 learn units, she
was not able to reach criterion level for four letter sounds, and she was able to do so after 160
learn units after books were established as a reinforcer. The slope of the cumulative correct
responses emitted prior to books being conditioned as reinforcers was -37.771, and subsequent to
having books as conditioned reinforcers was 10.4, a positive difference in slope of 48.171.
Participant B3
Participant B3 looked at books 0, 0, 0, and 0 intervals during initial pre-intervention probes
(0%). During delayed pre-intervention probes, she looked at books 0, 0, 0, and 0 intervals (0%).
She was instructed on five sets of 2-3 letter sight words sets (Sets D, C, M, N, L), because she
emitted 1 and 0 correct responses to Set 1 (3-5 letter words). Participant B3 emitted 6, 3, 10, 12,
13, 11, 12, 9, 15, 10, and 8 responses. At this point, a tactic was put in to point to “at, to, up” four
times each, and textual response to “at, is, up, to” two times each, as she had mastered the
operant for “is”. During this phase, she emitted 13, 18, 14, 18, and 19 correct responses, so she
returned to independent textual responses for Set D, and she emitted 16, 13, 14, 14, 14, and 13
correct responses. Participant B3 consistently emitted incorrect responses for the textual operants
“to” and “up” so she worked on increased opportunities to respond to these operants. The
mastered operants of “at” and “is” were interspersed, but no data were taken on these mastered
operants. During this phase, Participant B3 emitted 7, 10, 8, 4, 11, 15, 18, 16, 19, 8, 19 correct
responses. The second to last session may have been an outlier due to a setting event, so the
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experimenter made the decision to return to independent textual responding for each of the four
operants, as this was the target response. Participant B3 emitted 18, 16, 18 and 18 correct
responses, thus meeting the short-term objective for Set D. She then moved on to Set C, which
she mastered in 11 sessions (3, 9, 12, 11, 13, 17, 14, 17, 15, 15, 20), and Set M, which she
mastered in 4 sessions (6, 10, 12, 20). Participant B3 mastered Set N in 6 sessions (5, 5, 16, 16,
18, 18) and Set L in 10 sessions (4, 10, 12, 13, 17, 19, 17, 19, 17, 20). After mastery of these five
sets, post-probes were done in the free play setting to assess the preferences of Paricipant B3.
After mastery of these 5 sets, she looked at books 58.5, 29.5, 48.5, and 57 out of 60 intervals
(81%), thus meeting the criterion for having books as conditioned reinforcers. She was taught
another five sets of sight words to determine if this cusp affected her learn units to criterion for
textual responding. During one-month follow-up observations, she looked at books 60, 60, and
26 out of 60 intervals (81%). She mastered Set O in 3 sessions (7, 19, 18), Set P in 6 sessions (9
12, 15, 14, 18, 19), and Set Q in 4 sessions (4, 9, 16, 20). During Set R, Participant B3 emitted 3,
8, 6, and 11 correct responses. An error pattern was noted for the operants “with” and “then, so a
point to and textual response was put in for these operants. The mastered operants were rotated
in, but data were not taken on mastered operants. She met criterion during this phase in 3
sessions (10, 13, 18) and the decision was made to return to independent textual response to all
four operants in Set R, and she emitted 20/20 correct responses. She met on Set S in 3 sessions
(10, 15, 20). Prior to having books established as a conditioned reinforcer, Participant B3 had a
mean learn units to criterion of 273. After this cusp was established, her learn units to criterion
was 96, thus increasing her rate of acquisition by 2.84, or almost tripling her rate. The slope of
the cumulative correct responses emitted prior to books being conditioned as reinforcers was 36.808, and subsequent to having books as conditioned reinforcers was 17.7199, a positive
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difference in slope of 54.5279. She acquired books as conditioned reinforcers as a function of
textual operant discrimination training.
Participant C1
During Participant C1’s initial pre-intervention probe observation, Participant C1 looked at
books 0, 0, 0 and 0 out of 60 intervals. He began instruction for Set 1, but after 30 sessions and 4
different tactics and no criterion achieved, he began instruction on Set D, which were two-letter
words. During instruction for Set 1, he emitted, 0, 3, 9, 8, 9, 6, 9, 6, 9, 9, 8 correct responses, so a
point to (3x) and textually respond (2x) tactic was put in. His correct responding increased, as he
emitted 12, 11, 15, 13, 17, and 13 correct responses. These data were also variable, so an echoicto-textual response (3 echoic to independent) was used, which he mastered in 6 sessions, and
then a 2 echoic to independent response was used, which he also mastered in 6 sessions. When
returning to independent textual responses for “away” and “came”, he emitted 3 correct
responses. The decision was made to use two-letter sets. Participant C1 emitted 1, 3, 9, 9, 9 and 7
correct responses to Set D. Participant C1 emitted increased correct responses with the
point/textual response tactic during the previous short-term objective, so this tactic was reimplemented. He emitted 8, 11, 13, 13, 15, 11, 17, 18, and 18 correct responses, thus meeting
criterion on the tactic. He returned to the targeted objective, which was the emission of
independent textual responses for Set D. He emitted 14, 15, 15, 15, 17, 16, 15, 17, 19, and 19
correct responses. Participant C1 was then taught to respond to Set C, and he emitted 4, 5, 7, 6,
10, 12, 12, 15, 19, and 19 correct responses. At this point, Participant C1 had worked on textual
operant discrimination tasks for 65 sessions, so free play probes were conducted to determine if
books had acquired any reinforcing properties. He looked at books for 13.5, 0, 11.5, and 0
intervals (10.4%), which was an increase, but still low. He then worked on Set L (8, 7, 5, 9, 6,
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13, 16, 17, 11, 17, 13, 9). A decision was made to rotate two point responses with three textual
responses, and this was effective for this participant. He emitted 17, 18, 15, 19, and 20 correct
responses. He returned to the independent textual response level for Set L, where he emitted 16
and 20 correct responses. Next, Participant C1 was taught to respond to Set M, which he
mastered in 15 sessions (3, 10, 10, 15, 12, 13, 14, 17, 17, 14, 14, 16, 15, 15, and 20). At this
point, another set of free play observations were conducted, as Participant C1 mastered the
independent textual responses to four sets of sight words. After mastery of four sets of sight
words, he looked at books 59, 35.5, 58, and 56 intervals out of 60 (86.9%), therefore meeting the
criterion for having books as conditioned reinforcers. During a one-month follow-up probe, he
looked at books 58/60 intervals. Participant C1 acquired books as conditioned reinforcers
through textual operant discrimination training. He then moved on to four sets of sight words to
determine if the cusp of books as conditioned reinforcer affected his rate of acquisition of textual
operants. He mastered Set N in 6 sessions (3, 10, 9, 12, 18, 18), Set O in 6 sessions (4, 12, 13,
17, 15, 20), Set S in 10 sessions (6, 11, 7, 11, 13, 16, 15, 15, 18, 20), and Set R in 4 sessions (2,
10, 17, 20). Participant C1 increased his rate of acquisition from 495 learn units to criterion to
130, or 3.81 times (almost quadrupled). If the four-letter word data are discarded, he increased
his rate of acquisition by 2.65 times (learn units to criterion reduced from 345 to 130). The slope
of the cumulative correct responses emitted prior to books being conditioned as reinforcers was 71.1, and subsequent to having books as conditioned reinforcers was -22.624, a positive
difference in slope of 48.476.
Participant C2
Participant C2 looked at books 0, 0, 0, and 0 intervals during pre-intervention probes. He
looked at books 0, 0, 0 and 0 intervals during delayed pre-intervention probes. He emitted 0
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correct responses to Set D, as well as letter sounds /C/, /M/, /S/, and /T/. He was taught to point
to these letter sounds in 3 sessions (11, 17, 20). He returned to the emission of the sounds for
these operants and emitted 12, 12, 10, 15, 15, and 15 correct responses. He then was given a new
short-term objective, to point to /B/, /L/, /N/, and /A/ (14, 16, 18, 17, 19). He then moved onto
textually responding to these operants but was unsuccessful (16, 19, 5, 3, 5, 10, 11). There was a
break in instruction between the second and third session. He returned to pointing to these
operants (B, L, N, A), and emitted 13, 8, 10, 10, 10, and 11 correct responses. There was an error
pattern with /L/ and /N/, so Participant C2 was taught through echoic-to-textual response for
these letters, with dispersal of /A/ and /B/. This tactic too was unsuccessful (10, 11, 14, 12, 17,
15, 13, 15, 13, 17, 16). At this point, Participant C2 was reassessed on his ability to differentiate
between picture and word. He worked on ‘point to the picture’ versus ‘point to the word’ (14,
20), ‘point to the word/picture’ of the same item (13, 15, 12, 17, 16, 12), the same objective but
with a stimulus prompt (19, 20), and removal of the stimulus prompt (16, 13, 14, 18, 18).
Participant C2 then moved onto independent textual responses of /A/, /B/, /H/, and /P/ (7, 11, 14,
12, 11, 11). At this point, a decision was made to implement stimulus-stimulus pairings for 10s
pair/test trials. He emitted 18 and 20 correct responses to test trials. In the free play setting, he
looked at books for 49/60, 47/60, 60/60, and 60/60 intervals. He then returned to textual
responses (/A/, /B/, /H/, /P), and emitted 14, 17, 18, and 20 correct responses. He began a new
short-term objective of /G/, /R/, /W/, and /X/, and he emitted 8, 8, 12, 13, 18, and 19 correct
responses.
Participant C3
Participant C3 looked at books 0, 0, 0, and 0 intervals out of 60 during pre-intervention
play area probes. She looked at books 0, 0, 0, and 0 intervals out of 60 during delayed pre-
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intervention probes. Participant C3 emitted 0 correct responses to Set 5, so the next objective
implemented was the letter sounds /A/, /B/, /M/, and /S/. She emitted 0/20 correct responses, so
she was then taught to point to these operants. She emitted 6, 7, 11, 11, 11, and 11 correct
responses. An echoic requirement was implemented, and she emitted 12, 18, and 20 correct
responses. She then worked on emitting independent textual responses for these operants (6, 7, 8,
10, 10, 12, 13, 14, 15, 14, 13, 13, 14, 16). There was an error pattern with /A/ and /M/, so these
operants were targeted (5 echoic to 10 independent), with /B/ and /S/ interspersed (9, 15, 16, 15,
19, 19). Upon returning to the independent textual response for all four letter sounds, she emitted
19 correct responses. At this point, four play area probes were conducted, as Participant C3 had
33 sessions of discrimination training. She looked at books for 32/60, 5/60, 30/60, 49/60, and
44/60 intervals. She began a new set of letter sounds as this was a marked increase in the amount
of 5s intervals spent looking at books.
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Appendix E: Sets of Sight Words Used in Experiments I-III
Key:
Phonetic
Not Phonetic
* = Generally used as a noun in children’s books
**= Generally used as a verb in children’s books
EXPERIMENT I
Set A
away
find**
help**
jump**
look**
Set B
down
here
make**
play**
said**

Set C
am**
go**
my
the

Set E
do**
he
in
no

Set D
at
is**
to
up

Set G
get**
made**
out
say**

Set F
be**
it
on
so

EXPERIMENT 2
Set H
came**
like**
must
ride**

Set J
down
jump
play
said

Set I
into
look
well
soon

Set K
good
have**
they
what
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EXPERIMENT 3
Set C
Set O
am
me
go
so
my
too
the
you

Set 6
ate**
come
every
wish*

Set 11
here
open
sing**
want**

Set 16
three
upon
who
were**

Set D

Set P
eat**
now
she
fly**

Set 2
cold
must
said
think

Set 7
four*
jump
many*
take**

Set 12
yellow
yes
stop**
wash**

Set 17
all
both
walk**
work*

Set L

Set Q
let
had
sit
us

Set 3
help
good
them
write**

Set 8
know**
please
read**
two

Set 13
find
have
some*
call**

Set 18
laugh**
may
pretty
sleep**

Set M

Set R
if
he
pa*
on

Set 4
little
old
pull**
say

Set 9
blue
does
like
when

Set 14
black
from
one
tell**

Set 19
again
because
those
went**

Set S
ask**
buy**
her
off

Set 5
five*
play
round
saw**

Set 10
down
fast
into
once

Set 15
goes
new
over
where

Set 20
clean**
grow**
own
small

at
is
to
up

an
be
no
was
do
egg*
one*
it
Set N
and
but
did
for

Set 1
away
came
going**
why
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