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Abstract: The purpose of this study was to determine the effectiveness of combining a modified
for of reading racetracks with Direct Instruction (DI) Flashcards to teacher colors and shapes.
These procedures were implemented to teach an ESL kindergarten male with disabilities to
orally label basic shapes and colors. The participant was enrolled in a self-contained special
education classroom. The combined procedures were evaluated in a multiple baseline design
across colors and shapes. During baseline, the participant was unable to label any of the colors
or shapes. When DI flashcards and a modified racetrack procedures were employed, the child
was able to name every color and shape. The results suggested using the techniques of Direct
Instruction and racetrack procedures were very applicable to teach our participant to be able to
name basic colors and shapes. The applicability of these teaching procedures are discussed and
suggestions for future research made. .
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Introduction

Educators have long been concerned with the tegckachniques that are effective in
developing functional skills students in speciabeation (Grenot-Scheyer & Falvey, 1986;
Heward, 2013; Valletutti, Bender, & Sims-Tucker, 969 Several techniques from evidence-
based procedures have been shown to be effectitleeimstruction for such students. These
have ranged from explicit instruction (Grenot-Sare Falvey, 1986; Heward, 2013) to
strategy-based instruction (Swanson, Hoskyn, & Ug&€9). Labeling shapes and colors is a
functional skill for students who are entering firemary grades (Howard, B. Williams, Miller,

& Aiken, 2013; Valletutti et al., 1996). Severatopedures have been suggested as being
effective to teach students such skills. Thesehlaaged from incidental teaching by parents to
specific preschool instruction. However, little @ncal evidence has been presented as to the
efficacy of various approaches to teaching thesks sk

Review of the Literature

Direct Instruction can be used to teach many diffeareas including, but not limited to, math,
reading, writing, and language (Cole & Dale, 19B&rchand-Martella, Slocum, & Martella,
2004). Several reasons have been suggested faffdrtiveness of the strategies of Direct
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Instruction. These have included (a) the beligit tavery child can learn; (b) clear scripted
lessons for the instructor; (c) small group indirg (d) frequent monitoring of student
responding; (d) employing model, lead, and teséngr correction; (e) the educational staff is
responsible for instruction (Marchand-Martella &t 8004; Morgan & Jenson, 1988). Direct
instruction makes use of these evidence based guoee so that all students to be successful and
increase the amount of time the classroom is abtedus on learning (Marchand-Martella et al.,
2004). This is extremely important for childrerthwspecial needs and is now part of many laws
regarding the education of students with disabgiti With the 2004 reauthorization of IDEA in
the United States (IDEA, 2004), evidence-basedquoes are mandated to be implemented in
the instruction for students with disabilities. r&it instruction clearly meets the definition of an
evidence-based approach to teaching (Carnine,

A specific drill a practice procedure suggestedSipert, Carnine, and Stein, (1981) has been
labeled as Direct Instruction flashcard system. Theect Instruction flashcard system was
designed for one-on-one instruction sessions, parating review of arithmetic facts combined
with the presentation of new unknown basic factthé® et al.,, 1981). In “pretesting”, the
instructor assesses which facts are known or ifoa student says the problem and answers a
fact correctly within two seconds it is definedraastered. The flashcards to be used during the
daily instruction sessions are constructed byehehing staff. Each group of flashcards consists
of a deck of 15 flashcards; 12 mastered and thneeastered facts. The ratio of 12:3 mastered
to unmastered facts helps assure that the studénbevsuccessful. This procedure has been
recently evaluated to teach students basic skillmath. Sante, McLaughlin, and Weber (2001)
evaluated the effects of DI flashcards with tworetatary students with ADHD and intellectual
disabilities. They reported improvements in carreates and decreases for errors when DI
flashcards were employed. A more recent study eynpy high students with intellectual
disabilities, Hayter, McLaughlin, Weber, and Scdf007) found that employing flashcards
allowed these students to acquire their basic rfeatts. Brasch, Williams, and McLaughlin,
(2008) also employed Direct Instruction flashcasnprove the math performance of two high
school students enrolled in a special day schaostiadents with behavior disorders. Also, the
ratio of known to unknown facts could be decreagihkout a decrease in performance.. Recent
research in preschool settings (Fitting, McLaughlDerby, & Belcher, 2012; Herberg,
McLaughlin, Derby, & Gilbert, 2011; Higgins, McLahlin, Derby, & Long, 2012;
Mangundayo, McLaughlin, R. Williams, & Toone, 2018)s also found that DI flashcards can
be implemented and assessed with positive studécbmes in such skills as letter naming,
teaching colors, and teaching shapes. Each oé thteslies reported that these procedures were
easy to implement and evaluate in classroom setting

Reading racetracks are an instructional approaahetmploys error correction, timing, and drill
and practice procedures (Rinaldi & McLaughlin, 19%8naldi, Sells, & McLaughlin, 1997,
McLaughlin, Weber, Derby, Hyde, Violette, Barton.,... Arkoosh, 2009). This strategy utilizes
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drill and practice sheets that resemble an autemotacetrack, self-graphing, and teacher
employed consequences. Typically, these practeg@es employ a Direct Instruction flashcard
procedure. After this and then students are tdsgagbing around the 28-cell racetrack. A series
of studies have found that reading racetracks fieeteve in improving sight word vocabulary.
For example, Rinaldi and McLaughlin (1996) founatthvith elementary-aged students with
learning disabilities, reading racetracks wereative in teaching students sight words. Rinaldi,
Sells, and McLaughlin (1997) found that readingeteacks to be effective with special and
general education elementary students. For exarRpli, Band, and McLaughlin, (2003) have
shown using a reading racetrack with a flashcaotgmure was effective in improving fluency
of sight words for the three students with mildathidities. The participants improved their sight
words by doing reading racetracks and the flaslscargether. The students reported that they
enjoyed being timed and seeing how many words tbayld say correctly in a minute.
Racetrack procedures have also been effectiveachieg math facts (Beveridge, Weber, &
McLaughlin, 2005) and spelling words (Arkoosh, Weeb& McLaughlin, 2009; Verduin,
McLaughlin, & Derby, 2012).

There were three purposes in the present casetrefitee first purpose was to improve the

accuracy of labeling colors and shapes with a sigémentary student with developmental
delays. A second purpose was to determine if dimgaacetrack procedure could be modified

to teach verbal labeling with a preschool studefte final purpose was to combine direct

instruction flashcards with a racetrack procedura ispecialized special education classroom
setting.

M ethodol ogy
Participant and Setting

The participant of the study was a male kindergemntechild with disabilities. The
participant was labeled as developmentally delagegar old with IEP goals to improve
in the areas of academic, self-help, communicatifome motor and gross motor skills.
There are many communication goals due to his fasguage is Russian, and expressive
language in English has shown to be quite difficdihe test results of th&rigance
Diagnostic Inventory of Early Development (Brigance, 1991) for general knowledge skills
found him to be at a 2.5-3-year-old level. Thisdstut was chosen because he could not
orally identify any colors or shapes. When promptise participant was able to point to the
correct one, but could not verbally say their names
The study took place in the special educattassroom at an elementary school in the
Pacific Northwest. The participant was in the mogisession of kindergarten with 9
other students who went full days, along with oneacher, three aids, and the
researcher. The class was a special education meitm a wide variety of students with
disabilities, ranging from Down syndrome to CerébPalsy. Data were collected at the
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beginning of the day during free play. Sessionsethgpproximately 10 to 15 minutes at an
isolated table of the classroom. This was doneduoice the distraction in the classroom. These
data were gathered as part of the university'sresffto provide documentation for the State of
Washington and the National Council of Teacher Btloo (NCATE) as to their ability teacher
preparation candidates to positively effect studier@rning (McLaughlin, B. Williams, R.
Williams, Peck, Derby, Weber, & Bjordahl, 1999).

Materials

This study required flash cards, a racetrack widthe section containing a piece of
Velcro. For each 1"x1” square a colored circle am outline of a shape was drawn
and a piece of Velcro to stick to the note card aratetrack were employed.

Dependent Variable and M easur ement Procedur es

The dependent variable was number of correct aratser These data were gathered after the
oral prompt “what color (shape)?” Responses weoeestbased on the auditory recognition of
first author and had to occur within 5 secondshaf prompt. For a correct to be recorded, the
participant has to verbally make the correct calorshape. An error was defined as the
participant saying an incorrect color or shapey(éblack” for blue, or “square” for triangle). In
addition, any response made after 5s had elapsedavaed as an error. Finally, a non-response
by the participant was also scored as an errors€ lgata were collected four days a week for
approximately five weeks of school when the otheidents were arriving in the classroom.
Data collection was terminated when the school geded.

Experimental Design and Conditions

A multiple baseline design (Barlow, Nock, & Hers@008; Kazdin, 2011; McLaughlin, 1983)
across sets of shapes and colors was used. Aptestof the various conditions follows.

Baseline. The baseline consisted of showing the participantiash card with a color or
shape on the front. The participant was then askduht color?” or “what shape?” The number
of sessions for baseline ranged from 3 to 13 sessioNo feedback was provided during
baseline.

DI flashcards and a racetrack procedure. Direct Instruction teaching procedures were used to
present and teach the name of each color or sh&aeh color or shape was presented in a
model, lead, test format (Carnine, Silbert, & Kam&e1997). The first author prompted, “what
color?” or “what shape?” If the participant respeddncorrectly the researcher said, “This color
is . What color?” If he said the correct e, the card was placed two cards back in the
deck. The deck of flashcards was gone through todive times each session. If he said, “I
don’t know” then the first author said, “Yes you, dehat color (shape)?” Next, the color and
shapes were removed from the cards and placedeoratletrack. They were attached by Velcro.
After all the colors and shapes are attached,nidamn order, the participant was allowed to drive
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a toy car around the track and said the color apshhat he passed (See images 2 and 3). If he
made an error, the car is stopped, and the firdtoawsaid, “This color (shape) is__ , what
color?” He was required to say the correct answdrthen allowed to continue around the track.
After going around the track once completely wikd than two errors, data were then collected
on the next trial. He was asked for each col@hape individually to attach it back on the cards.
Then the whole deck was gone through once witlamssvers recorded with a + for correct and a
— for an incorrect response. For the answer tedumted as correct, he has to respond when
prompted within 5 seconds. Every morning starteidwath the colors and shapes on little cards,
connected by Velcro, an additional five secondespond.

Inter observer Agreement and Fidelity of I mplementation of the Independent Variables

Interobserver agreement was checked one time @ir ieéervention, and once during the initial
baseline. The responses were rechecked by an dtistral aid within the
classroom. The responses made orally by the gaatitiand she was asked to mark whether she
heard the correct letter or shape. The number ofemgents was divided by the number of
agreements and disagreements and multiplied by R8Dbability of measurement was 100%.
Reliability as to the implementation of the varia@xgperimental conditions was taken twice. The
second author came to the classroom and used aiptiesc of the various experimental
conditions. Reliability was 100% on each occasion.
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Figure 1. The first author presenting flashcards (top image) using the racetrack to teach

colors (bottom).

Figure 2. Having the participant drive his little car arouhé track during the DI flashcard and reading
racetrack phase.
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Findings

The overall results revealed an increase in theuisitpn and fluency of oral labeling
of colors and shapes are displayed in Figure br Set 1 (upper panel), the number of corrects
in baseline was lowM = 1.0) while his errors were higM(= 3.0). When DI flashcards and the
modified racetrack procedure were implemented hesfopmance improved. His corrects
increasedl = 3.76; range 3 to 4) and his errors decrealked (023; range 0 to 1). For Set 2,
his baseline performance indicated a few corrddts ((0625; range 0 to 1) and a large number
of errors M = 3.843; range 3 to 4). For Set 3 in baselinepkisormance mirrored that of the
other two baselines. His corrects were Idiv< 0.30; range 0 to 2) and his errors were high (
=4.69; range 3 to 5).

Baseline DI Flashcards and Racetracks
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Figure 3. The number of correct and errors for baseline@nithshcards and the racetracks
procedure.

Conclusion

The use of direct instruction flashcard proceduaesl the modified racetrack procedure
increased the skill of labeling shapes and siZdss was replicated across three sets of shapes or
colors. Each time the intervention was introdudbd,participant’s performance improved. His
corrects increased and his errors decreased. Wieexamines the data in Figure 1, there was
only one overlapping data point from baseline ®@ ititervention. This finding indicates a very
powerful outcome for both corrects and errors far participant (Barlow, Nock, & Hersen,
2008).

Suggestions and Recommendations

The present case report partially replicates timeliiigs of our previous research with DI
flashcards (Brasch et al., 2008; Fitting et al.120Hayter et al., 2007; Higgins et al., 2013;
O’Loughlin, McLaughlin, Derby, & Rinaldi, 2014). RE modification of the reading racetrack
procedure (Rinaldi & McLaughlin, 1996; Rinaldi ét,4997) to teach a child colors and shapes
was successful. It appears that one could employcetrack like procedure to teach a wide
range of skills. It appears that aspects of Ditaestruction as suggested by Lignugaris/Kratft,
(2004), can successfully be applied to new contédntthis case it was teaching of colors and
shapes to a primary student with developmentalydedad a student with English as a second
language. The use of racetracks has been reggidat our work several times (Anthony,
Rinaldi, Hern, & McLaughlin, 1999; Arkoosh, et aRP09; Beveridge et al., 2006; Hyde,
McLaughlin, & Everson, 2008; McLaughlin, et al.,(0 Printz, McLaughlin, & Band, 2006).
We urge other researchers at other institutionsl@mgnd evaluate racetrack like procedures to
add further additional strength as to the positotdcomes of employing such systematic
instructional formats or procedures.

There were limitations in the present case repbitst, we were unable to collect follow up data
due to the closing of school for the academic ye@ince we only employed a single student,
additional replications of these procedures areramded. Also, follow up data should be
collected over time and if possible across classrgettings. This would add strength for the
efficacy of these procedures (Cooper et al., 28@rtow et al., 2008; McLaughlin, 1983). Since
we combined two procedures (DI flashcards and dimgaracetrack), we do not know the
contributions of each intervention. However, thstfauthor and the classroom teacher felt that
neither required that much additional time nor effo An addition study where these two
procedures were alternated and then combined cdaldnuch to begin to answer such a
guestion.

The cost of this study was minimal; it took a raaek and note cards. The Velcro was very
beneficial and most schools have it on hand. #uggested that the colors and shapes, along
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with the racetrack are laminated to make sure twdg up to being used daily. Another aspect
that makes reading racetracks very attractive aactipal is the fact that after the initial session
daily sessions were easy to implement, manage, cand/ out. Flashcards could offer
individualized instruction for an entire classro@gmless than 10 minutes of daily classroom
time. The teacher could employ racetracks in smgedups to build many forms such that
support for spelling and math facts. This couldespecially valuable in grades one and two
when students are expected to learn and rememigervgords that do not follow the phonetic
rules. Finally, data collection and instructionswaarried out at a time of the school day so that
our participant did not miss any instructional tinfteook place as the students arrived to school
and many of them ate breakfast. The use of Velttowed the colors or shapes to be placed on
the racetrack and they were able to stay attach#dtettrack.
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