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 Preparing young children for kindergarten is an important task. There are many 

skills that need to be learned. Simple everyday school and daily living tasks are 

kindergarten readiness skills that need to be taught. Many preschool students struggle to 

learn these skills unless taught directly. There are a sufficient number of interventions 

that have been used to teach various skills to students, but few have been identified as 

evidenced-based practices for teaching skills to at-risk preschool students in the 

classroom.  

 Literacy based behavioral interventions (LBBI) (Bucholz, Brady, Duffy, Scott, & 

Kontosh, 2008) are a class of intervention that have been found to be effective to teach a 

variety of skills. This type of intervention consists of a combination of sequenced visuals 

and words to either teach a new skill and/or increase or decrease a behavior. Several 

studies have shown that a storybook LBBI is an effective intervention for teaching new  
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skills including daily living skills, but to date only one study has looked at the effects of a 

storybook LBBI with preschool children who are at-risk (Hall, Brady, & Morris, 2017). 

 This study expanded the storybook LBBI literature by exploring the effect of 

small group-delivered storybook LBBIs on preschool students who were at-risk and 

struggling to learn basic kindergarten readiness skills. Using a multiple baseline design 

across skills, this study examined the effectiveness of using LBBIs delivered in a small 

group to teach kindergarten readiness skills and the children’s ability to maintain and 

generalize these skills. Four preschool students were taught three skills including cutting 

with scissors, using liquid glue, and matching. Data were collected on the steps correct 

and independent on the task analysis for each skill. The results found an increase in skill 

acquisition with students learning the new skills and maintaining those skills after the 

removal of the LBBI. Students were also able to generalize these new skills to novel 

materials. Implications for research and practice are discussed. 
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CHAPTER 1: INTRODUCTION AND LITERATURE REVIEW 

Kindergarten Readiness Skills 

The Division for Early Childhood of the Council for Exceptional Children has 

identified recommended practices which state instruction should promote adaptive skills, 

competencies, social skills, and engage and promote learning in natural and inclusive 

environments (DEC, 2014). In addition, the Individuals with Disabilities Education Act 

(IDEA) states that children with disabilities should be provided services in the least 

restrictive environment (LRE) (IDEA, 2004). Many parents believe that this guarantees 

that their child will be included in the general education classroom; however, LRE is a 

decision made based on the interaction of the children, their skills, and their needs. 

Research has shown that students with disabilities who receive services in general 

education classrooms are exposed to more rigorous instruction and score higher on 

achievement tests than their peers in self-contained classrooms (Kurth & Mastergeorge, 

2010; Sainato, Morrison, Jung, Axe, & Nixon, 2015; Walther-Thomas, 1997). This 

academic exposure, coupled with increased social interactions, is highly beneficial to 

students and has been shown to increase self-esteem, social acceptance, and peer 

relationships (Braunsteiner & Mariano-Lapidus, 2014; Walther-Thomas, 1997). Although 

inclusion has met resistance from some parents, administrators, and educational scholars, 

various authors have provided effective frameworks for preparing and supporting
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teachers for the inclusion of students with disabilities (Braunsteiner & Mariano-Lapidus 

2014; Jorgensen & Lambert, 2012; Walther-Thomas, 1997). 

Knowing that inclusion is supported by IDEA and DEC Recommended Practices, 

and that there is evidence to support its multiple benefits to students with disabilities, it is 

surprising that inclusive schooling is still sometimes met with resistance. The key to 

overcoming this resistance involves identifying the barriers to inclusion these students 

face. Kemp and Carter (2005), has found that kindergarten teachers valued classroom, 

social, and self-help skills for their students with intellectual disabilities and that students 

with better on-task and direction following behavior were perceived as being more 

successful in inclusive settings. Teachers are more receptive to accepting students with 

disabilities in their classrooms when they are able to initiate interactions, stay on task, 

comply with rules and routines, and meet task requirements (Walter & Vincent, 1982). In 

addition, Daunhauer, Fidler, and Will (2014) found that executive functioning (EF) was 

the only reliable predictor of school function for students with Down syndrome. EF, 

which relies heavily on self-regulation, includes the ability to self-monitor, control 

emotions, organize materials, plan and initiate an activity or task, and maintain working 

memory. These skills include documented areas of difficulty for students with 

disabilities, particularly young children. These results are consistent with the research on 

what preschool teachers believe are important skills to be taught to students with 

disabilities to promote inclusion and include: self-help skills; appropriate classroom 

behaviors; appropriate expression; following directions; and attending to activities 

(Odluyurt & Batu, 2009). Therefore, to promote inclusion, students with disabilities 
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should be proficient in using a variety of skills including daily living skills that are 

needed in typical classrooms.  

Marr, Cermak, Cohn, and Henderson (2003), analyzed the activities done in both 

Head Start and kindergarten classrooms. They found that, on average, 37% of time in a 

Head Start classroom was spent on fine motor activities. In kindergarten, time spent on 

fine motor activities increased to 46%. Out of this time, kindergarteners spent 42% of 

their time on paper and pencil activities, with 15% of activities involving cutting and 

gluing. Head Start students spent only 10% of their time on paper and pencil activities, 

and less than 0.5% on activities involving cutting and gluing. Knowing that children from 

low-income families score significantly lower on fine motor evaluations than their peers 

(West, Denton, & Germino-Hausken, 2000), including providing more opportunities and 

instruction for fine motor activities may help at-risk children.  

Storybook LBBIs 

An instructional method that has received increasing research attention (and that 

combines literacy and rehearsal) is the use of storybook literacy based behavioral 

interventions (LBBIs). Storybook LBBIs are a combination of words and visuals 

sequenced in a story to enable students to see and rehearse the steps of completing a task 

(Bucholz & Brady, 2008).  Traditionally, LBBIs have been delivered using a paper book, 

either by a peer or adult, in a one-on-one setting. Three studies have investigated the use 

of LBBIs delivered by a peer to teach daily living skills, employment skills, and first aid 

skills to adolescents with autism and adults with developmental disabilities, while a 

fourth looked at teaching elementary students with intellectual disabilities to wash their 

hands. All of these studies were effective in increasing skill acquisition (Brady, 



4 

Honsberger, Cadette, & Honsberger, 2016; Kearney, Brady, Hall, & Honsberger 2017; 

Brady, Hall, & Bielskus-Barone, 2016).  Bucholz et al. (2008) looked at the use of LBBIs 

delivered by an adult to employees with developmental disabilities to teach work 

behaviors. In their study, two employees whose LBBIs focused on requesting more work 

made significant improvements; in their second study, an elderly employee was 

effectively taught to reduce his transition time using an LBBI. In addition, during the 

Bucholz et al. study, the peer working closest to those who received the LBBIs also 

showed an increase in productivity. Thus far, only one study has examined the use of 

LBBIs during small group instruction; that study found that group-delivered LBBIs were 

effective in decreasing negative behaviors of middle school students with intellectual 

disabilities (Keeter & Bucholz, 2012).  

For young children it is key that rehearsal and role playing are included in 

learning (Lillard et al., 2013). These students are still exploring their world and 

frequently have difficulty with abstract concepts that are not explicitly linked to their 

functional routines. Cavanaugh et al. (2016) expanded on this by articulating the role that 

literacy-enabled rehearsal and role play have on increasing self-regulation in young 

children. Although the research on LBBIs with young children is limited, the literature 

appears to support its use. Hall et al. (2017) showed positive results when self-regulation 

was promoted by LBBIs, teaching preschool students to use a timer to promote self-

regulation and to increase engagement.  

Despite the growing literature on LBBIs, the majority of previous studies have 

focused on paper storybooks. In today’s technology-focused society, however, other 

literacy media are becoming more popular (e-books, interactive digital books). These 
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electronic books play an important role in young children’s learning and development by 

promoting early literacy and vocabulary development (Brown, 2015; Roskos, Sullivan, 

Simpson, & Zuzolo, 2016).  Kemp, Stephenson, Cooper, and Hodge (2016) found that 

two preschool children with autism were more engaged with an i-Pad® than a picture 

book, while one student was equally engaged with both media.  

Hall, Brady, Kearney, and Downey (in press) further expanded the e-LBBI 

research by comparing three different types of delivery modes: a paper-based LBBI, an e-

book version of the LBBI (pictures and words in PowerPoint on an i-Pad®), and an 

enhanced e-book version of the LBBI (videos and words in PowerPoint on an i-Pad®). 

The results of this study showed that adults with developmental disabilities were able to 

learn job skills most efficiently with the enhanced e-book LBBI, with all participants 

learning a skill within two days. While the paper book LBBI allowed all participants to 

make gains in knowledge, only one met 100% mastery of the skill. To date, only one 

study has investigated the e-LBBI with young children (Hall et al., 2017). 

Purpose of the Study 

 This study examined the use of LBBIs delivered in a small group setting to teach 

new skills to young children. Specifically, it investigated the use of an electronic LBBI to 

teach fine motor skills to answer the following questions: 

1. Does an LBBI delivered to young children in a small group increase skill 

acquisition for matching, gluing, and cutting? 

2. If these fine motor skills are acquired, will they maintain when the LBBI is 

removed?  
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3. Are the children able to generalize the fine motor skills if acquired to novel 

materials? 

The results of this study expand the literature and knowledge base on LBBIs in 

three ways. First, the results provide information about skill acquisition for young 

children. Second, they provide a better understanding of the use of electronic media when 

delivering LBBIs. Finally, the results increase the knowledge on the use of small group 

instruction for LBBIs. The findings in these three areas help classroom teachers better 

plan and implement lessons utilizing effective and efficient interventions. The results also 

provide future investigators with knowledge about effective procedures and methods for 

implementing and studying LBBIs.  
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CHAPTER 2: METHOD 

Participants 

 Four preschool children who attended a suburban preschool who were identified 

as at-risk by their teachers were selected for the study. Moore (2006) discusses the 

importance of defining at-risk when used since it can convey a variety of messages, some 

of which are stigmatizing. For this study, at-risk is defined as a child who scores in the 

monitor or delayed areas on the Ages and Stages Questionnaire (ASQ), or a child whose 

scores are trending downwards on the ASQ and is also presenting difficulties in 

completing classroom work at the rate and accuracy similar to peers, as per teacher 

report. Teachers in the preschool were asked to identify students who fit into this 

category and describe their specific concerns. The students were then observed in their 

classrooms to determine whether the following inclusion criteria were met: (a) had no 

physical disabilities that limit fine motor ability and hinder their ability to complete the 

tasks, (b) were three years old, (c) were able to follow basic one step directions, and (d) 

were able to attend to a short story. Demographic information is summarized in Table 1; 

names have been replaced with pseudonyms.  
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Table 1. Student Demographic Information 

Participant 

(Pseudonyms)  

Age in Months Gender ASQ Assessment 

Scores 

Teacher Notes 

Jonah 40 months Male Communication- 60  

Problem Solving- 50  

Gross Motor-35** 

Fine Motor- 50 

Personal Social – 40* 

Reacts to sensory input; 

has been referred to OT. 

Difficulty controlling 

emotions and aggressive.  

Annabelle 40 months Female Communication- 50  

Problem Solving- 60  

Gross Motor- 40* 

Fine Motor- 40 

Personal Social -45 

Very engaged but does 

not learn at the rate of 

other students. Needs to 

be told what to do 

repeatedly. 

Sarah 36 months Female Communication- 60  

Problem Solving- 50  

Gross Motor- 40* 

Fine Motor- 40 

Personal Social -40* 

Very dependent and does 

not like to try new 

activities. Delayed 

comprehension and motor 

skills. 

Harry 42 months Male Communication- 60  

Problem Solving- 60  

Gross Motor- 55 

Fine Motor- 45 

Personal Social -50 

Does not complete tasks. 

Prefers to be alone and 

not participate in 

structured activities.  

Physical aggression. 

* Area of Concern  ** Area of Delay  

Setting 

 The study took place at a preschool and the students received small group 

instruction in their classroom. The classroom had one lead teacher, two assistant teachers, 
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and approximately 20 students who were approximately the same age as the participants.  

The small group LBBI activity took place during the center/small group time and all 

participants in the study were members of the same group. As space allowed, due to 

absences or mastery, other students from the class would join the group to maintain a 

small group setting. 

Task Selection 

 Target skills for the study were selected based on the following protocol. First, the 

teacher nominated skills that should be considered. Then, the students were observed 

during their regular day. A list of potential skills was created, and each skill was analyzed 

to determine the feasibility of task analyzing it. Three skills including cutting, gluing, and 

matching were selected. Corresponding activities were then developed including: 

counting the number of cookie magnets in a box magnet board and placing the same 

number of cookie magnets in a corresponding box on the board, gluing a smiley faced 

index card to a piece of paper using white liquid glue, and cutting a straight line using 

playdough and playdough scissors. Generalization to novel materials was determined by 

examining other materials used to complete each task. The three generalization tasks 

included matching pictures of birds to pictures with the same number of birds, gluing a 

smiley faced index card to a piece of paper using a glue stick, and cutting a straight line 

on paper with scissors blunt tip scissors. The rationale behind these generalization tasks 

was to demonstrate generalizability from typical preschool fine motor activities to typical 

kindergarten fine motor activities (Marr et al., 2003).  
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Behavioral Measures 

 Three dependent variables (DVs) were targeted for this study. The DVs included 

matching the number of cookie magnets in a sample, gluing using white liquid glue, and 

cutting with scissors. Each of these skills were task analyzed to create three behavioral 

measures (see Tables 2, 3, and 4).  Data were also collected on the skills using novel 

materials using similar task analyses. The DVs for the training tasks and the 

generalization tasks were the percent of steps in each individual task analysis that the 

child performed correct and independently.  

Table 2. Matching Task Analysis 

Step  Step Description 

Count items in box 1 Look and point to the magnets (birds*) in box 1. 

Count same number of items Count the same number of magnets (picture of birds*). 

Place in box below box 1 Place the magnets (picture of birds*) in the box under box 1 

Count items in box 2 Look and point to the magnets (birds) in box 2. 

Count same number of items 

Place in box below box 2 

Count items in box 3 

Count same number of items 

Place in box below box 3 

Inform teacher 

Grab the same number of magnets (picture of birds*). 

Place the magnets (picture of birds*) in the box under box 2. 

Look and point to the magnets (birds*) in box 3. 

Grab the same number of magnets (picture of birds*). 

Place the magnets (picture of birds*) in the box under box 3. 

Raise hand or tell teacher you are done.  

* indicates generalization task 
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Table 3. Gluing Task Analysis 

Step  Step Description 

Twist glue cap Twist cap to open position (Remove cap*) 

Flip over paper to be glued Flip over the paper to be glued (picture down) 

Grab glue and flip over Grab glue with one hand and flip upside down 

Put finger on edge of paper Place finger on paper to be glued to hold in place 

Draw a circle on the paper Draw a circle near the edges 

Put a dot in the middle of the paper 

Set glue down 

Flip over paper 

Check edges 

Place a small dot of glue in the center 

Place glue down in upright position next to paper 

Flip over paper with glue and stick on larger paper 

Using finger to wipe off any extra glue on paper 

Close Glue Twist glue cap to closed position (Place cap on glue stick*) 

* indicates generalization task 

 

Table 4. Cutting Task Analysis 

Step  Step Description 

Pick up scissors 

Put thumb in circle 

Pick up scissors so blade is pointing away from body 

Place thumb in top circle hole 

Put fingers in oval 

Pick up playdough 

Place fingers in bottom oval hole 

Pick up playdough (paper*) with other hand 

Open scissors Separate fingers and thumb to open scissor blades 

Hold playdough between blades Position playdough (paper*) between blades on the line 

Close scissors Bring fingers and thumb together closing scissor blades 

Open scissors 

Reposition playdough 

Close scissors  

Separate fingers and thumb to open scissor blades 

Position playdough (paper*) between blades on the line 

Bring fingers and thumb together closing scissor blades 

* indicates generalization task 
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Materials  

 LBBI. Each skill was task analyzed and an electronic LBBI was developed based 

on the task analysis (see Appendix B). The matching story LBBI had 10 slides including 

the front cover. The LBBI for gluing was 11 slides including the front cover. The cutting 

story consisted of 10 slides including a front cover. Each page had between three and 17 

words with the average of 8.7 words per page. The sentences were written in Times New 

Roman, 16-point font. The message on each page was pre-recorded by the researcher and 

the audio was embedded into the page for consistency across readings. Each page also 

had a photo approximately 4” by 3” depicting the step that the page described taken from 

a personal point of view (see Figure 1). 

  

Figure 1. Sample LBBI Page 

Matching.  For the matching task a magnet board with 3 paired squares (each 

with a different number of magnets ranging from 1-3) and an additional 10 magnets were 

available to the children. For the generalization task a worksheet with three pictures of 

one to three birds with corresponding blank boxes and matching pictures were available.  
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 Gluing. For the gluing task a 2.5” x3” index card with a picture, an 8.5”x 5.5” 

piece of paper, and a bottle of liquid white glue were available. For generalization a 2.5” 

x3” index card with a picture, an 8.5”x 5.5” piece of paper, and a colored glue stick were 

available.  

 Cutting. For the cutting task a rolled-out piece of playdough approximately 

3”x3”x .25” with an indented line approximately ¼” thick and a pair of plastic child’s 

playdough scissors were available. For cutting there were two generalization tasks, a 

response generalization task and a novel materials generalization task. For the response 

generalization task a rolled-out piece of playdough approximately 3”x3”x .25” with an 

indented 90-degree angle with each line approximately ¼” thick and a pair of plastic 

child’s playdough scissors were available. For the novel materials generalization task an 

8”x3” piece of paper with 2 ¼” thick lines and a pair of 5” blunt tip scissors were 

available.  

Data Collection 

 Intervention was provided in the small group during class and data were collected 

individually for each child within 10 minutes of completing the intervention. Each child 

was called one at a time, in random order, and asked to complete the task that was just 

read in the LBBI. The other children were given unrelated classroom activities until they 

were called. All efforts were made to block the student performing the task from the rest 

of the small group using folder barricades. Data were collected on the three skills based 

on the corresponding task analysis (see Appendix A for data collection sheets). Each step 

was marked as correct and independent or incorrect. These data resulted in a number of 

steps completed correct and independently which was converted into a percentage by 
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taking the number of correct and independent steps and dividing it by the total number of 

steps in the task analysis, then multiplying it by 100. This produced a correct and 

independent percentage for each task during each session. 

 Interobserver agreement. Interobserver agreement (IOA) data were collected for 

34% of all the sessions, ranging from 31% of sessions for Jonah to 41% of sessions for 

Harry. There was at least one IOA session in each phase for each child. IOA was 

collected by a doctoral scholar in Exceptional Student Education who was trained in the 

data collection protocol. IOA was collected live and independently, with each observer 

standing at least three feet away from the other observer so that individual data collection 

sheets were not visible to the other observer. Interobserver agreement was calculated by 

comparing the number of agreements of steps for each child, divided by the total number 

of steps, and then multiplying that number by 100 to arrive at a percentage (see Table 5). 

Data reported in the results were from the primary data collector, and a summary of IOA 

data for each child is reported in Table 5.  

Table 5. IOA Summary Data 

 Percent of Sessions Percent Agreement 

Jonah 31% 98% 

Annabelle 32% 99% 

Sarah 34% 98% 

Harry 41% 99% 

Total 34% 98% 

 

 Fidelity.  Fidelity data were collected by observing the group delivery of the 

LBBI. Fidelity data were collected for 38% of the sessions across the baseline, 
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intervention, follow-up, and generalization conditions. At least one fidelity check was 

completed during each phase. Data were collected by the same person who collected IOA 

data, and data were collected live with the observer approximately three feet from the 

interventionist. All fidelity checks resulted in 100% agreement with the intervention 

protocol. The fidelity checklists used during all conditions can be found in Appendix A.  

 Social validity. Social validity data were also collected from both the teachers at 

the preschool and the children who participated in the study. The teachers were asked to 

fill out a questionnaire (see Appendix C), which assessed their likelihood of using LBBIs 

in their classroom. The children were given a verbal questionnaire (see Appendix C) to 

assess their reactions to using LBBIs to learn new skills. Both questionnaires were 

originally developed by Kearney et al. (2017) and were adapted for this study.  

Experimental Procedure  

 This multiple baseline across skills study consisted of four phases. Prior to the 

baseline phase of the study pre-baseline activities included participant selection, task 

selections, creation of the storybook LBBIs, and development of the data collection 

systems. These activities were described in detail in the previous sections.  

 Baseline.  During the baseline sessions each student was asked to complete each 

skill. This was done during their normal classroom center routine without any 

intervention or additional prompting from adults. The materials needed for each skill 

were present although no instruction was given on how to use them.  

 Intervention. During the intervention phase, intervention procedures were 

implemented in a small group setting with all children who were part of the study in the 

same small group. During this phase the four children were taken to a center table in the 
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room where one of the storybook LBBIs was read to them via an i-Pad®. After each page 

was read, by the embedded audio, the interventionist paused, pointed to the picture, and 

asked the students to practice what was described. If any of the children completed it 

correctly, they received praise and the group moved on to the next page; if the children 

completed it incorrectly, or did not complete it, the interventionist corrected the child 

who made the error, and then moved to the next page. Immediately following the story, 

the children were given an unrelated center activity to work on at the small group table 

(such as coloring, stamping, or beading). The children were called randomly and asked to 

perform the task individually. At this time the interventionist collected observational 

data. Once each child mastered the skill he or she would be removed from the group for 

future intervention sessions. To maintain the group delivery other students from the class 

were asked to join the group, but no data were collected on these new students.  

 Follow-up. Following completion of the LBBI for each skill, follow-up 

observations were conducted to determine whether the newly-acquired skills had been 

maintained. At this time, baseline procedures were re-implemented, and the storybook 

LBBI was removed, although the materials needed to complete the task were still present. 

 Generalization. Generalization data were collected during each phase. The 

children were given novel materials and asked to complete the task without any 

additional intervention. For the matching task the children were given paper worksheets 

rather than magnet boards. For the gluing task children were given a glue stick instead of 

liquid glue. For the cutting task the children were given paper instead of playdough. A 

second generalization task was added for the cutting task during baseline since the data 

were variable. This task included cutting the playdough at a 90-degree angle. Since the 
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initial task’s data stabilized the initial task was used for the development of the LBBI and 

the 90-degree playdough cut was used as a second generalization probe.  

Experimental Design 

 A multiple baseline design across skills (Kennedy, 2005) was implemented 

independently for each child to determine the effects of a small group-delivered LBBI on 

skill acquisition, maintenance, and generalization for young children. This design 

incorporates a baseline condition where data on each skill should be low and stable or 

have a descending trend prior to introducing intervention. During the intervention phase, 

ideally an upward trend should be observed until the data stabilizes and shows mastery, 

depicting the child’s skill acquisition. A return to baseline condition during a follow-up 

condition allows an assessment of potential maintenance. This design allows for 

replication of the effects of the small group-delivered LBBI within and between students. 

Generalization probes were conducted in each phase to determine if children were able to 

generalize the newly acquired skills to novel materials.  

Effect Size 

 A post hoc analysis to calculate effect size estimates was completed using percent 

of non-overlapping data (PND) (Scruggs & Mastropieri, 2013) and Tau-U (Parker, 

Vannest, Davis, & Sauber, 2011). For all children, the PND was calculated from baseline 

to intervention and from baseline to follow-up for all tasks. Tau-U was also calculated for 

each child with each task from baseline to intervention. In addition, the combined Tau-U, 

a composite of all tasks, for each child was calculated to measure the overall 

effectiveness of the intervention using a web-based calculator (Vannest, Parker, Gonen, 

& Adiguzel, 2016). 
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Institutional Review Board (IRB) 

 IRB approval from the Florida Atlantic University Institutional Review Board and 

the preschool were gained prior to beginning the study. Consent was gained from the 

parent or legal guardian of each student prior to the beginning of the study and assent was 

gained from each participant. IRB documents can be found in Appendix D. 
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CHAPTER 3: RESULTS 

 The results of the study are presented visually with each child’s data presented on 

an individual graph (see Figures 2-5). Each graph shows (a) the effects of the LBBI on 

the number of steps completed correct and independently for each task, (b) the impact of 

the LBBI on the percent of percentage of steps completed correct and independently for 

the generalization tasks associated with the training task, and (c) the continuation of the 

percentage of steps completed correct and independently of both the training and 

generalization tasks during follow-up once the LBBI was removed.  

Jonah 

 The effects of the LBBI for Jonah can be found in Figure 2. For matching, the 

baseline data were low and stable for three sessions. Jonah reached 90% during his fifth 

intervention session, and the LBBI was removed after 10 sessions after being high and 

stable for four sessions. He was also able to maintain the skills he learned in the training 

with 100% accuracy for up to 19 days after the removal of the LBBI. Jonah’s baseline 

data for the generalization task was 0%. He was able to generalize the matching task with 

70% accuracy after nine intervention sessions and maintain that skill with 100% accuracy 

for 19 days after the removal of the LBBI. 

For gluing, baseline data were low and ranged from 0-20% across five probes. 

Jonah reached 90% during his fourth session, and the LBBI was removed after seven 

sessions. He was also able to maintain the gluing skill he learned in the training task with 

80% accuracy for 14 days after the removal of the LBBI. Jonah’s baseline data for the 
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generalization task was 0%. He was able to generalize the gluing task with 100% 

accuracy after seven intervention sessions and was able to maintain with 80% accuracy 

for 14 days after the removal of the LBBI. 

For cutting, baseline data were extremely variable during the first five sessions 

but stabilized for the remaining baseline probes. Jonah reached 90% accuracy during the 

first session and the LBBI was removed after seven sessions. He was also able to 

maintain the skills he learned in the training task with 100% accuracy for eight days after 

the removal of the LBBI. Jonah’s baseline data for the 90-degree cut generalization task 

ranged from 0% to 40%, for the paper cut his baseline data was 30%. He was able to 

generalize the cutting task to a 90-degree cut with 100% accuracy after the fifth 

intervention session and to the paper cut with 100% accuracy after the sixth intervention 

session. Jonah was able to maintain both generalization skills with 100% accuracy for 

eight days after the removal of the intervention.  

Annabelle 

The effects of the LBBI for Annabelle can be found in Figure 3. For matching, 

baseline data were low and stable for three sessions, never exceeding 0%. Annabelle 

reached 90% during the third intervention session, and the LBBI was removed after nine 

sessions after being high and stable for six sessions. She was also able to maintain the 

skills she learned in the training task with 100% accuracy for up to 20 days after the 

removal of the LBBI. Annabelle’s baseline data for the generalization task was 0%.  She 

was able to generalize the matching task with 90% accuracy after nine intervention 

sessions and was able to maintain that skill with 100% accuracy for 20 days after the 

removal of the LBBI. 
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For gluing, Annabelle’s for baseline data showed a descending trend from the 

second to the fifth probe. Annabelle reached 90% during the first intervention session, 

and the LBBI was removed after seven sessions with data high and stable. She was also 

able to maintain the skills she learned in the training task with 90% accuracy for 21 days 

after the removal of the LBBI. Annabelle’s baseline data for the generalization task was 

30%. She was able to generalize the gluing task with 100% accuracy after seven 

intervention sessions and was able to maintain at 100% accuracy for the generalization 

task for 21 days after the removal of the LBBI. 

For cutting, baseline data initially had an ascending trend for the first three 

sessions but then stabilized and started to descend for the remaining four baseline probes. 

Annabelle reached 100% during her first intervention session, and the LBBI was 

removed after four sessions of 100% accuracy. She was also able to maintain the skills 

she learned in the training task with 100% accuracy for seven days after the removal of 

the LBBI. Annabelle was able to generalize the cutting task to a 90-degree cut with 80% 

accuracy after the first intervention session. Annabelle’s baseline data for the 90-degree 

cut generalization task ranged from 30% to 60% with a descending trend, for the paper 

cut her baseline data was 0%. She was able to generalize the cutting task to paper with 

80% accuracy after two intervention sessions. She was able to maintain the 90-degree cut 

with 100% accuracy for five days after the removal of the LBBI and was able to maintain 

the paper cut with 100% accuracy for seven days after the removal of the LBBI. 

Sarah  

The effects of the LBBI for Sarah can be found in Figure 4. For matching, Sarah’s 

baseline data were low and stable for three sessions. Sarah reached 90% during the ninth 
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intervention session, and the LBBI was removed after ten sessions. She was also able to 

maintain the skills she learned in the training task with 60% accuracy for 23 days after 

the removal of the LBBI. Sarah’s baseline data for the generalization task was 0%. She 

was able to generalize the matching task with 70% accuracy after eight intervention 

sessions. For the generalization task she was able to maintain at 100% accuracy for up to 

13 days after the removal of the LBBI.  

For gluing, baseline data was 20% or less for all five probes. Sarah reached 90% 

during her second intervention session, and the LBBI was removed after six sessions. She 

was also able to maintain the skills she learned in the training task with 80% accuracy 

after 14 days and at 100% accuracy. Sarah’s baseline data for the generalization task was 

30%. She was able to generalize the gluing task with 100% accuracy after six 

intervention sessions and was able to maintain the generalization task for 24 days after 

the removal of the LBBI at 100% accuracy. 

For cutting, baseline data ascended to 30% during the fourth session but 

descended to 0% over the next three probes. Sarah reached 90% after the first 

intervention session, and the LBBI was removed after seven sessions, with five sessions 

high and stable. She was also able to maintain the skills she learned in the training task at 

100% for 12 days after the removal of the LBBI. Sarah’s baseline data for the 90-degree 

cut generalization task ranged from 0% to 20%, for the paper cut her baseline data was 

10%. She was able to generalize the cutting task to a 90-degree cut with 90% accuracy 

after the third intervention session. Sarah was able to generalize the cutting task to paper 

with 100% accuracy after three intervention sessions. She was also able to maintain the 
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90-degree generalization cut and the paper cutting generalization task with 80% accuracy 

for twelve days after the removal of the LBBI. 

Harry 

The effects of the LBBI for Harry can be found in Figure 5. For matching, 

baseline data were low and stable across three sessions never exceeding 0%. Harry 

reached 90% accuracy during the second intervention session, and the LBBI was 

removed after seven sessions, with the last four sessions being high and stable at 100%. 

He was also able to maintain the skills he learned in the training task with 100% accuracy 

for up to 31 days after the removal of the LBBI. Harry’s baseline data for the 

generalization task was 0%. He was able to generalize the matching task with 90% 

accuracy after six intervention sessions and was able to maintain 100% accuracy for 31 

days after the removal of the LBBI. 

For gluing, Harry’s baseline data peaked during his second session at 40%, but 

stabilized during the subsequent two sessions at 0%. Harry reached 90% during the first 

intervention session, and the LBBI was removed after five sessions. He was also able to 

maintain the skills he learned in the training task with 90% accuracy for 22 days after the 

removal of the LBBI. Harry’s baseline data for the generalization task was 0%. He was 

able to generalize the gluing task with 100% accuracy after five intervention sessions and 

maintain at 100% accuracy for the generalization task for 22 days after the removal of the 

LBBI. 

For cutting, baseline data reached 40% during the second session but stabilized at 

0% during the last three baseline probes. Harry reached 100% during the first 

intervention session, and the LBBI was removed after four sessions of high and stable 
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data. He was also able to maintain the skills he learned in the training task with 100% 

accuracy for ten days after the removal of the LBBI. Harry’s baseline data for the 90-

degree cut generalization task was stable at 0%; for the paper cut his baseline data was 

also 0%. He was able to generalize the cutting task to a 90 degree cut with 100% 

accuracy after the first session. Harry was able to generalize the cutting task to paper with 

100% accuracy after three intervention sessions. He was able to maintain both 

generalization tasks at 100% accuracy for up to 10 days after the removal of the LBBI. 

Post Hoc Data Analysis for Effect Size Estimates 

For Jonah’s training task the PND for matching from both baseline to intervention 

and from baseline to follow-up was 100%, resulting in a highly effective effect size based 

on the standards described in Scruggs and Mastropieri (2013).  The Tau-U for Jonah on 

matching showed an overall effect size of 1. For gluing the PND from baseline to 

intervention for Jonah was 86% resulting in an effective effect size and the PND from 

baseline to follow-up saw 100%, resulting in a highly effective effect size. The Tau-U for 

Jonah on gluing showed an overall effect size of .94. Jonah’s PND for the cutting training 

task was influenced by a single baseline outlier, resulting in all of the intervention data 

overlapping this single data point; for this PND is not recommended for calculating effect 

size when looking at data with varying baseline data (Rakap, 2015). This resulted in a 0% 

effect size. However, Tau-U is a more appropriate measure for both outliers and baseline 

variability. When Tau-U was calculated for Jonah’s cutting task the baseline to 

intervention effect was .82. The single weighted average of the intervention for Jonah 

resulted in an effect size of .91. 
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For Annabelle, Sarah, and Henry’s training tasks, the PND for matching, gluing, 

and cutting from baseline to intervention and baseline to follow-up was 100%, resulting 

in a highly effective effect size based on the standards described in Scruggs and 

Mastropieri (2013).  The Tau-U for Annabelle, Sarah, and Henry on matching, gluing, 

and cutting showed an overall effect size of 1. The single weighted average of the 

intervention for Annabelle, Sarah, and Henry resulted in an effect size of 1. The PND for 

all children for the generalization tasks from baseline to intervention and baseline to 

follow-up was 100% resulting in a highly effective effect size based on the standards 

described in Scruggs and Mastropieri (2013). 

Social Validity 

 Social validity questionnaires were filled out by both the teacher and assistant 

teacher in the class (see Appendix C). Both adults agreed or strongly agreed that the 

LBBI was effective in teaching the children new skills and in increasing the children’s 

willingness to participate in the learning process. They also both reported that the LBBI 

was sufficiently adapted to the children’s needs, and both recommended using LBBIs to 

other teachers. Finally, they both strongly agreed that LBBIs delivered in a small group 

setting were effective in teaching new skills.  

 Social validity data were also collected from the children. Each child was verbally 

asked each question (see Appendix C). Three children were able to answer the social 

validity questionnaire. All three children stated that they absolutely learned how to glue 

and match and that they wanted to learn new skills using LBBI and the i-Pad®. For 

cutting two children said they absolutely learned to cut but Jonah felt that cutting was too 

hard for him. Sarah struggled with the questionnaire and would verbally say she enjoyed 
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the LBBI and coming to the small group but that she liked the mad face, regardless of the 

response represented by the icon. These contradicting verbal and visual responses made it 

difficult to interpret her results.
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Figure 2. Percentage of Correct and Independent Steps for Jonah 
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Figure 3. Percentage of Correct and Independent Steps for Annabelle 
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Figure 4. Percentage of Correct and Independent Steps for Sarah 
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Figure 5. Percentage of Correct and Independent Steps for Harry 
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CHAPTER 4: DISCUSSION 

The purpose of this study was to examine the effectiveness of LBBIs delivered in 

a small group to young children. Traditionally, LBBIs have been used with adolescents 

and adults with developmental disabilities and were delivered in a one-on-one setting 

(Bucholz et al., 2008; Brady, Hall, & Bielskus-Barone, 2016; Hall et al., in press; 

Kearney et al., 2017). Although effective, the limitations that a one-on-one setting 

imposed on the use of LBBIs in a classroom made it impractical and difficult to 

implement in some classrooms. Only one previous study had looked at the use of a small 

group-delivered LBBI however the focus of that intervention was behavior reduction and 

not skill acquisition (Keeter & Bucholz, 2012). Also prior to this study, limited research 

had looked at LBBIs delivered to young children (Hall et al., 2017). 

Overall, the findings of this study show that group-delivered electronic LBBIs are 

effective in teaching kindergarten readiness skills to preschool children. All children 

made gains in all skills, reaching mastery in 10 or fewer intervention sessions. Also, they 

were able to maintain those gains after the LBBI was removed. These children 

generalized the skills to novel materials that would traditionally be found in future 

kindergarten classrooms. These findings support the use of group-delivered LBBIs with 

age appropriate materials to teach kindergarten readiness skills to young children.  

This study adds to the literature by expanding LBBIs to young children and small 

groups. A previous study on LBBIs with young children had positive results but the one- 

on-one nature of the intervention made it difficult to implement in a preschool classroom 
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(Hall et al., 2017). This study found that LBBIs could be effective when delivered in a 

small group using a single LBBI. In addition, the students enjoyed the group-delivered 

electronic LBBI and mostly reported that they were successful in learning the new skills. 

Also, the teachers reported that it was an appropriate intervention that could be used in 

their classroom. Similar to Kemp et al. (2016), the children were engaged with the i-

Pad® and reported that they enjoyed using the i-Pad® to learn new skills and would like 

to use it to learn more new skills. However, even with visual supports not all of the 

children were able to answer the social validity questions in a meaningful way; 

specifically, there were some discrepancies between the verbal and visual responses to 

the questions. 

 As Hastie, Johnson, and Rudisill (2018) discussed, to attract young children and 

to keep them engaged in a center, there needs to be elements of novelty, authenticity, and 

individualization that set the child up for success. This includes the potential for 

modification and frequent indicators of progress. As was evident during this study, 

interventions designed for young children needed to be highly engaging and motivating. 

During the intervention there was an abundance of extraneous stimuli in the classroom 

that the intervention (and children) had to compete with. There were groups of children at 

various centers and activities and children trying to assimilate into the small group. 

Racicot and Shelley-Sireci (1998) found distractibility to be a primary concern for early 

interventionists when it came to providing services to students in the natural environment 

according to their survey of 116 early intervention service providers. The group-delivered 

electronic LBBI was successful in maintaining the attention of the young children and the 

rehearsal allowed for a natural break for redirection, without disrupting the flow of the 
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intervention when children got distracted. Racicot and Shelley-Sireci (1998) found that 

early interventionists commonly reported that direct therapeutic and group interventions 

were better suited for an early intervention center rather than a natural environment; 

however, the use of small group-delivered LBBIs in natural environments showed to be 

effective in the current study.  

This study also examined young children’s ability to generalize skills to new 

materials. Marr et al. (2003) discussed how fine motor demands increased from preschool 

to kindergarten and that the tasks were more academic (paper and pencil) in nature than 

the preschool fine motor tasks which focused on self-help and using manipulatives. The 

children in this study showed their ability to generalize skills that were taught in the 

preschool setting using typical preschool materials to novel materials commonly found in 

kindergarten classrooms. Therefore, the importance of teaching kindergarten readiness 

skills is emphasized as these skills might be helpful in enabling other at-risk children’s 

preparation for kindergarten.  

Limitations 

With all research there are limitations. In this study, there was variability in the 

cutting task baseline data. According to the teacher the children were so excited about 

cutting playdough that she introduced the cutting task during the afternoon group time for 

two days. This resulted in an increase in the average baseline score. To counter the 

effects of this increased practice two actions were introduced. First, the teacher was asked 

to focus on a different task and wait to provide instruction on cutting until after the study 

was completed. This resulted in the stabilization of baseline data. Second, an additional 

cutting generalization task, the 90-degree cut, was introduced in case students did not 
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stabilize or in case they mastered the initial task. This additional cutting practice may 

have contributed to the children learning the cutting task as much as the LBBI. Without 

tighter control over this additional practice the precise effects of the additional practice 

cannot be determined.  

An additional limitation is that all the children were from the same classroom 

where small group instruction was embedded into the schedule. Although small group 

instruction is endorsed when teaching young children, not all preschool teachers are 

effective when utilizing the practice in their classrooms (Wyatt & Chapman-DeSousa, 

2017). Preschool children unfamiliar with small groups may have different results.  

These children were also all very familiar with the technology (i-Pad®) used 

during the intervention, which may have affected their results. Although the embedded 

audio in the LBBI allowed for consistency in delivery, it also may have limited the 

engagement of the children and the interaction between the children and the teacher. 

Students were excited to push the button to play the audio but would often times try to 

talk over the audio. It is possible that some children might be more attentive to a person 

reading a story. Hall et al. (in press) suggested that electronic LBBIs were more effective 

than paper-based LBBIs, but enhanced electronic LBBIs with additional embedded 

supports (like audio or video) may not be needed or effective.  

Future Research 

More research needs to be done on the effectiveness of small group instruction 

using an LBBI. Both Keeter and Bucholz (2012) and the current study utilized primarily 

a homogeneous group of three to four students. The size and grouping of the children, as 

well as the rehearsal method used in conjunction with the LBBI, should be explored in 
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more detail to increase the effectiveness and efficiency of the intervention. Researchers 

could also focus on the complexity and construction of both written and oral language in 

the storybooks. Children who speak multiple languages might benefit from the multiple 

embedded supports within LBBIs. In addition, research should look at the language used 

within the LBBI to determine the appropriate language to promote both acquisition and 

generalization simultaneously. That is, are there common language cues that might serve 

dual purposes that do not require sequential training (for example, producing both the 90-

degree playdough cut-change in cut, as well as the paper cut-novel materials)? 

Implications for Practice 

 Overall, this study provides insights for teachers on the ability to incorporate 

literacy into functional instruction for at-risk students. With the increase in accountability 

and standards the ability to combine academics, specifically literacy, and the functional 

kindergarten readiness skills that preschool and kindergarten teachers know that students 

must learn is vital. LBBIs provide an opportunity for teachers to practice pre-reading 

skills including left to right progression, parts of a book, and basic comprehension. In 

addition, children can learn new skills and demonstrate comprehension through mastery 

of the skills.  

Summary 

Overall, small group-delivered LBBIs were found to be effective in teaching 

kindergarten readiness fine motor skills to young children. The children not only enjoyed 

the LBBI but often agreed that it helped them learn new skills. The adults in the 

classroom reported that the group-delivered LBBI was effective in teaching the children 

new skills and that they would recommend group-delivered LBBIs to other teachers. 
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More research on the benefits of LBBIs for young children as it relates to kindergarten 

readiness skills, including early literacy skills, needs to be studied.   
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APPENDIXES 
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Appendix A  

Data Collection Forms
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Data Collection Forms. 

  

Date:                             Observer: Child 1 Child 2 Child 3 Child 4 

Cutting         

pick up scissors         

place thumb in small hole         

place fingers in large hole         

pick up playdough         

open scissors         

place playdough between blades         

cut on line         

open scissors         

reposition playdough and scissors         

cut on line         

          

Gluing         

twist glue cap         

flip over paper to be glued         

grab glue and flip over         

put finger on edge of paper         

draw a circle near the edge of the paper         

put a dot in the middle of the paper         

set glue down         

flip paper over and stick on other paper         

check edges for extra glue         

close glue         

          

Matching         

count the objects in the first box         

count out the same number of objects         

place the objects in the box below the first box         

count the objects in the second box         

count out the same number of objects         

place the objects in the box below the second box         

count the objects in the third box         

count out the same number of objects          

place the objects in the box below the third box         

Inform teacher         
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Generalization Data Collection Sheet. 

 

Date:                                                               Observer:  Child1 Child 2 Child 3 Child 4 

Gen          

pick up scissors          

place thumb in small hole          

place fingers in large hole          

pick up paper          

open scissors          

place paper between blades          

cut on line          

open scissors          

reposition paper and scissors          

cut on line          

           

Gen          

remove cap          

flip over paper to be glued          

grab glue stick and flip over          

put finger on edge of paper          

draw a circle near the edge of the paper          

put a dot in the middle of the paper          

put glue stick down          

flip paper over and stick on other paper          

check edges for extra glue          

put cap back on glue stick          

           

Gen          

count the objects in the first box          

count the objects in each piece of paper till you find 

one that is the same number 

 

        

place this paper in the box below the first box          

count the objects in the second box          

count the objects in each piece of paper till you find 

one that is the same number 

 

        

place this paper in the box below the second box          

count the objects in the third box          

count the objects in each piece of paper till you find 

one that is the same number 

 

        

place this paper in the box below the third box          

Raise your hand to let a teacher know you are done          
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Fidelity Checklist. 

Observer:     Date:  

Baseline, Follow-up, & Generalization Date Date Date Date Date Date 

LBBI Present       

Materials Present       

Data collected individually       

Prompt Given       

NO instruction using the LBBI       

Total / / / / / / 

 

Intervention Date Date Date Date Date Date 

2-4 Students in the small group        

LBBI read using embedded audio       

Play, Pause, Point, Practice, Praise       

Data collected individually (separated)       

LBBI Present       

Materials Present       

Prompt Given       

Total / / / / / / 
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Appendix B 

Storybook LBBIs 
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Matching Story. 

I Can Match Magnets 

I count the number of cookie magnets in the first box. 

I put the same number of cookie magnets in the box below it. 

I count the number of cookie magnets in the second box. 

I put the same number of cookie magnets in the box below it.  

I count the number of cookie magnets in the third box. 

I put the same number of cookie magnets in the box below it. 

I may have some magnets left over. I leave them at the bottom. 

I raise my hand to show I am all done. 

I matched all the cookie magnets. 

 

Gluing Story. 

I can glue 

I twist the glue cap. 

I flip over the paper to be glued. 

I grab the glue and flip it over. 

I put my finger on the edge of the paper. 

I draw a circle with the glue. 

I put a small dot of glue in the middle of the circle. 

I set the glue down. 

I flip the paper over and stick it on the big paper. 

I check the edges for extra glue. 
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Cutting Story. 

I close the glue by twisting the cap. 

I can cut. 

I grab the scissors. 

I put my thumb in the small hole. 

I put my fingers in the big hole. 

I pick up the playdough. 

I open the scissors. 

I put the playdough between the scissors and cut on the line. 

I open the scissors and move the playdough, so I can cut on the line again. 

I keep going till I have cut the whole line. 
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Appendix C 

Social Validity Forms 
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AN EXAMINATION OF LITERACY BASED BEHAVIORAL INTERVENTIONS 

DELIVERED IN SMALL GROUPS TO YOUNG CHILDREN 

 Social Validity Assessment (Adapted from Kearney et al., 2017) 

 

Directions: Have each Teacher, Assistant, and other professional fill out the top two 

sections of the questionnaire.   Return them anonymously to Kalynn Hall Pistorio.   

 

 

Teachers’ Perceptions on Using Literacy Based Behavioral Interventions 

 
1. Using a Literacy Based Behavioral Intervention will help my students learn skills and routines. 

 

Strongly Agree Agree  Disagree  Strongly Disagree Not Sure 

 

 

2. Using a Literacy Based Behavioral Intervention will increase my students’ willingness to learn new 

skills and routines. 

 

Strongly Agree Agree  Disagree  Strongly Disagree Not Sure 

 

3. The Literacy Based Behavioral Intervention was sufficiently adapted to my students’ needs. 

 

Strongly Agree Agree  Disagree  Strongly Disagree Not Sure 

 

 

4. Using a Literacy Based Behavioral Intervention in a small group can be effective when teaching 

students like mine. 

 

Strongly Agree Agree  Disagree  Strongly Disagree Not Sure 

 

 

5. I would recommend using a Literacy Based Behavioral Intervention to other teachers who have 

students with similar needs. 

 

Strongly Agree Agree  Disagree  Strongly Disagree Not Sure 

 

 

 

 

 

  



47 

 

AN EXAMINATION OF LITERACY BASED BEHAVIORAL INTERVENTIONS 

DELIVERED IN SMALL GROUPS TO YOUNG CHILDREN 

 Social Validity Assessment (Adapted from Kearney et al., 2017) 

 

Directions:  Ask each of the students who participated the questions in the last section. 

Begin by saying:  

 
I’m going to ask you a series of questions. For each question, you should reply using the following scale: 

     Absolutely                                    No way 

                                            
 

Students’ Perceptions on their Small Group LBBI 

 

1. I know how to cut with scissors. 

   Absolutely                                  No way 

                   
2. I know how to glue. 

   Absolutely                                  No way 

                          
3. I know how to match. 

   Absolutely                                  No way 

                          
4. I want to learn a new skill using a story. 

   Absolutely                     No way 

                              
5. I liked using the storybook on the i-Pad®. 

   Absolutely                     No way 
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Appendix D 

IRB Approval and Consent Form
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