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Abstract 
The ability to recognize letter sounds is a crucial prerequisite for reading, which is a lifelong skill. The 

purpose of the present study was to evaluate the effects of Direct Instruction (DI) flashcards and the 

Reading Mastery program to teach a six-year old girl letter sounds. The participant was a six year old 

boy in a self-contained Designed Instruction classroom for five, six, and seven year olds. A multiple 

baseline design across letter sounds was employed. The overall outcomes indicated that Direct 

Instruction flashcards paired with Reading Mastery was successful in teaching a child with PDD-NOS 

and cognitive delays to recognize letter sounds. 
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Introduction 
Phonemic awareness is an important skill that is typically taught when children first begin 

school. This skill is crucial for young students to learn because it is a prerequisite skill for 

reading. Phonemic awareness is the ability to hear and manipulate the sounds in spoken 

words, and the understanding that spoken words and syllables are made up of sequences of 

speech sounds (Yopp, 1992). Without understanding the sounds that each letter represents, 

children will drop behind their peers in their reading and literacy levels. Early instruction 

should also teach students how to blend sounds to create and read words. Blending known 

sounds is the basis for having students sound out words while reading. Reading is such an 

important skill because it is essential for school, work, and pleasure. According to the U.S. 

Department of Education, 32 million adults in the United States are illiterate (Adams & 

Engelmann, 1996, 2000, 2004, 2007). Children need to be taught the basic reading skill such 

as phonemic awareness at an early age. Reading, as well as, being able to form coherent 

sentences while writing is a huge form of communication. Phonemic awareness is a major 

indicator of which children will be successful readers. Research states, ―The best predictor of 

reading difficulty in kindergarten or first grade is the inability to segment words and syllables 

into constituent sound units (phonemic awareness)" (Lyon, 1995). 

A variety of other procedures have been used to teach students their letter sounds. Such 

procedures have included: (a) Teach your Child to Read in 100 Easy Lessons (Engelmann, 

Haddox, & Bruner, 1988; McCullough, Weber, Derby, & McLaughlin, 2008), (b) reading 

racetracks (Erbey, McLaughlin, Derby, & Everson, (2011) and (c) phonics practice such as 

sound cards with error correction procedures (Bulkley, McLaughlin, Neyman, & Carosella, 

2012).  

Direct Instruction (DI) flashcard procedures focus explicit teaching to promote mastery of 

the desired skills (Brasch et al., 2008 Silbert, Carnine, & Stein, 2001; Shapiro, 2011). DI 

flashcard procedures for reading focuses on a specific area within reading such as sounds, 

sight words, vocabulary, spelling, and various other discrete skills. Direct Instruction 

flashcard procedure requires a set flashcards with a basic target letter on each card such as 

the letter ―a.‖ The academic skills being taught are placed on flashcards. Which materials are 

typically determined through pretesting.  
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Both correct as well as errors from the pretest are placed on 

flashcards (Brasch et al., 2008). These flashcards are then 

placed into sets or stacks. The tutor or teaching shows the 

card and the student must respond orally or in writing as to 

what is on the flashcard within 3 to 5 seconds. If the child 

answers the problem or word correctly, that flashcard is 

placed at the bottom of the stack and the next flashcard is 

presented. If the student makes an error, the model, lead, 

and test procedure (Marchand-Martella et al. 2004) is 

carried out. This requires that the instructor to say the 

correct response when the flashcard presented. Next, the 

student and teacher then said the correct answer together. 

Finally, the flashcard is presented again to the student. If 

the student made correct response, this card is placed from 

three to five cards from the top of the stack to provide the 

student additional opportunities to practice their errors 

correctly (Silbert et al., 1981). This procedure was 

developed to teach basic math facts. However, since that 

time it has received attention in the peer reviewed literature 

to students with and without disabilities. The skills taught 

have included sight words (Romjue, McLaughlin, & Derby, 

2011), letter names or sounds (Bulkley, McLaughlin, 

Derby, & Carosella, 2012; Fitting, McLaughlin, Derby, & 

Blecher, 2012; Ruwe, McLaughlin, Derby, & Johnson, 

2011; basic math facts (Glover, McLaughlin, Derby, & 

Gower, 2011; Pfaff, McLaughlin, Neyman, & Everson, 

2013), pre-academic skills such as numeral identification, 

colors and shapes (Mangundayo, McLaughlin, Williams, & 

Toone, 2013). DI flashcards have also been successfully 

employed across a wide age range of students as well as 

disability designations. These have ranged from elementary 

students with autism (Crowley, McLaughlin, & Kahn, 

2013), preschool students with developmental delays 

(Fitting et al., 2012; Mangundayo et al., 2013), middle 

school students with intellectual disabilities (Ruwe et al., 

2011), students with severe behavior disorders (Brasch et 

al., 2007; Pierce, McLaughlin, Neyman, & King, 2012) or 

intellectual disabilities (Hayter, Scott, Weber, & 

McLaughlin, 2007).  

Direct Instruction flashcard procedure focuses on active 

student responding to promote mastery of the desired skill 

(Brasch et al., 2008; Shapiro, 2011; Skarr, Zielinski, Ruwe, 

Sharp Williams, & McLaughlin, 2014). DI flashcard 

procedure for reading focuses on a specific skill area within 

reading such as sounds, sight words, vocabulary, and other 

skills that need to be taught so the student is fluent. Direct 

Instruction flashcard procedure involves a set flashcards 

with a basic target letter on each card (e.g. a). Previous 

studies found this procedure to be extremely effective in 

improving the targeted skill (Brasch, Williams, & 

McLaughlin, 2008; Shapiro, 2011). The Direct Instruction 

procedure has shown effective in maintaining the skill long 

after the study has been completed (Gersten, Keating, & 

Becker, 1988; Hopewell, McLaughlin, & Derby, 2011; 

Lapke & McLaughlin, 2015; Ruwe, McLaughlin, Derby, & 

Johnson, 2011)  

Reading Mastery (Engelmann et al., 1988) is a reading 

curriculum developed for use in special as well as general 

education. This reading curriculum is scripted to provide 

the teacher with a specific set of procedures to implement 

to teach reading. This curricula that been shown to be 

highly effective in teaching a wide range of students 

(Engelmann, 2000; Schieffer, Marchand-Martella, Martella, 

Simonsen, & Woldron-Soler, 2002 ).  

The purpose of this study was to evaluate the effectiveness 

of DI flashcards and the Reading Mastery Program on 

teaching a student with PDD-NOS letter sounds. The goal 

of the study was to have the participant increase her letter 

sound recognition. There have been numerous studies on 

the effectiveness of DI flashcards and the Reading Mastery 

Program (Engelmann & Hanner, 2008). 

  

Method 

Participant and Setting 
The participant was a six year-old girl that was diagnosed 

with Pervasive Developmental Disorder Not Otherwise 

Specified (PDD-NOS). She was academically and 

emotionally behind her peers in general education. ―The 

term "pervasive developmental disorders," also called 

PDDs, refers to a group of conditions that involve delays in 

the development of many basic skills. Most notable among 

them are the ability to socialize with others, to 

communicate, and to use imagination‖ (Pervasive 

Developmental Disorder). The participant also lived with 

her biological parents, brother, and new born sister. Her 

parents were not very involved in her education. Through 

the school, the participant received time in occupational 

therapy as well as speech. 

The participant had been in a special education preschool 

the previous year. The child was moved up to a self-

contained Designed Instruction classroom for 5, 6, and 7 

year olds. The class met Monday through Friday from 

9:00-2:45 in a low-income urban elementary school in the 

Pacific Northwest. There were a total of ten children in the 

class. The study was usually conducted after the 

participant’s lunch from 1:00-1:30. The participant was 

either taken into the hall or to the back of the classroom to 

conduct the study. This classroom’s personnel has been 

employed in additional research documenting the ability of 

teacher candidates to meet accreditation standards from the 

State as well as from national accrediting bodies 

(Membrey, McLaughlin, Derby, & Antcliff, 2011). 

 

Materials 
The materials used in this study included DI Flashcards 

containing each letter sound. The student was given sets of 

letter sounds given the verbal prompt, ―what sound?‖ The 

author also used the Reading Mastery program (Engelmann 

& Hanner, 2008) with the participant. The author would go 

through the Reading Mastery book one lesson per session 

and read the teacher directions. The participant would 

respond to the teacher’s directions. The participant then 

completed the worksheet that corresponded with each 

lesson with some guidance from the author.  

 

Dependent Variable and Measurement  
The pretest showed that before the study, the participant did 

not know or recognize her letter sounds. The dependent 

variable for this study was the participant saying the letter 

sound when presented a flashcard with a sound on it. The 

participant had to say the correct sound within 5 seconds 

for the response to be correct.  

At the beginning of each session, the researcher would 

present the flashcards in each set. If the participant said the 

correct sound within five seconds or self-corrected in five 

seconds, the research would write a plus on the data sheet 

by the sound. If the participant did not say the correct 

within five seconds, the researcher would write a minus on 
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the data sheet next to the sound. Interobserver agreement 

was conducted once during baseline and 17 out of 17 times 

during the intervention. Interobserver agreement was 

calculated by having a colleague of the first author 

independently determine the number of correct and 

incorrect responses. The first author’s data were compared 

to the data of the colleague to determine the percent of 

interobserver agreement. The percent of sessions that had 

interobserver agreement was 88%. The average 

interobserver agreement was 84%.  

 

Experimental Design and Conditions 
The study used a multiple baseline design across sets of 

letter sounds (Kazdin, 2011; McLaughlin, 1983). A 

description of each condition follows. 

 

Baseline: During baseline, the participant was presented 

with DI flashcards containing the 44 letter sounds. The 

flash cards were presented one by one. The first author 

verbally prompted the participant by saying, ―what sound?‖ 

No specific praise was given during baseline. The student 

received general praise for participating after the session.  

  

DI flashcards and Reading Mastery on the recognition 

of letter sounds: Following baseline, the participant 

received the Direct Instruction Flashcard and Reading 

Mastery program intervention. At the beginning of each 

session, the instructor would drill the letter sounds in the 

set the student was working on mastering. If the participant 

said the correct sound on her first try, the card was removed 

from the pile. If the participant said the incorrect sound, did 

not respond within 5 seconds, or said I don’t know; the 

instructor would say the correct sound and then ask the 

participant what sound. The participant then had to say the 

correct sound three times before the card was removed 

from the deck. 

 Once the student had gotten all of the DI flashcards in the 

specific set correct, the instructor presented from the 

Reading Mastery Presentation Book. Each lesson in the 

book reviewed previously taught letter sounds and 

introduced a new letter sound every couple of lessons. 

Reading Mastery reinforced the letters sounds that had been 

presented in the DI flashcards and followed the same 

introduction order as the flashcards. For example, when 

introducing the sound /d/, ―This is the sound /d/. My turn to 

say it. Listen, /d/. Now you say it, get ready.‖ The Reading 

Mastery program had the student repeatedly practice the 

new sound. If the student did not say the sound correctly, 

the instructor would do a correction model, lead, test 

procedure. The instructor would say the sound. Then 

student said the sound. The student was then tested and 

retested on the sound. Once the student said the sound 

correctly three times. When using Reading Mastery, the 

student discriminate between the new letter sound and 

previously taught sounds. 

Once the student completed the lesson with verbal 

responses, she was given a take-home sheet that 

corresponded to the lesson presented that day. The student 

would complete the take home during the session with help 

from the instructor when need. The take home started with 

the student having to recognize and say the letter sound that 

had been introduced in the lesson. The student then had to 

trace and write the letter as well as previously taught 

letters. Next the worksheet reinforced discriminating the 

newly introduced letter sound from previously introduced 

sounds (see attached). At the beginning of each new 

session, the participant was tested on the flashcards of the 

current set without any feedback. 

 

Results 

The results of this study are displayed in Figure 1. For Set 

1, the mean number of correct responses during baseline 

was 0. The mean number of correct responses during the DI 

flashcard and Reading Mastery intervention was 2.76 

(range was 0-3). The number of correct responses during 

Set 2 baseline was 1.0. The mean number of correct 

responses for DI flashcards and Reading Mastery increased 

slightly to an average of 1.72 (range was 0-3). The number 

of correct responses during Set 3 baseline was 0. The 

number of correct responses during Set 4 baseline was 0. 

The number of correct responses during Set 5 baseline was 

2.0.  
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Fig 1: The number of correct letter sounds for baseline, DI 

flashcards and Reading Mastery for our participant across Sets 1-4 

 

Discussion 

Although the first author was only able to intervene with 

Sets 1 and 2, the participant made improvements in her 

recognizing of letter sounds. Prior to the DI flashcards and 

Reading Mastery, our participant could not recognize any 

letter sounds consistently. During the pretest, the 

participant only recognized the sound /o/. However, when 

the fist author took baseline data on the set /o/ was placed, 

the participant never was able to make the sound correct 

again.  

The intervention of the DI flashcards and Reading Mastery 

(Engelmann et al., 1988) was shown to be successful with 

just Sets 1 and 2. The student mastered all the sounds in Set 

1 and Set 2. In addition, she could recognize those sounds 

in a word. The student could discriminate these six sounds 

from other sounds.  

The student had a hard time focusing on the tasks when 

presented. This was especially apparent when the first 

author first started working with the student. However, 

once rapport was established between the student and first 

author, she worked more cooperatively with the first 

author. About half way through the research, the setting for 

the sessions changed. The researcher started working with 

the participant in the hallway. This proved to be too 

distracting for our participant. Then the sessions were 

conducted in the back of the participant’s self-contained 

special education classroom. The student had better focus 

when the session was moved into the classroom. Also, 

specific verbal praise, high fives, and access to the 

classroom iPad were used as reinforcers for the participant. 

Offering the iPad as a reward was the students biggest 

reinforce and helped her focus and attend to the task.  

One strength of this study was that the student showed 

mastery of six letter sounds. The student could discriminate 

these six sounds from other sounds. The study was also 

efficient and effective, easy to implement, and the 

flashcards were costless. The participant also enjoyed 

working one-on-one with the researcher because she was 

attention maintained.  

A weakness of this study was that the first author was 

unable to work with the student everyday. This was the 

main reason that the sounds in Sets 3-5 were never taught. 

The participant was also not assessed on the weekends or 

over a five-day holiday break. An additional weakness was 

the initial lack of robust effects. We have found this in 

some of our previous research with young preschool 

students when using DI flashcards (Higgins et al., 2012; 

Hillier, McLaughlin, Derby, & Scarborough, 2014). 

Recently with elementary school students (Heric, 

McLaughlin, Derby, & Everson, 2016). As before, such 

outcomes continue to warrant further analysis. The present 

outcomes replicate much of our prior research using DI 

flashcards to teach letter recognition and letter sounds 

(Bechtolt et al., 2014). Additional research carried out by 

other researchers in different settings needs to occur. 
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