ISSN: 2278-4012, Volume:4, Issue:4, October 2015

EMPLOYING DIRECT INSTRUCTION FLASHCARDSTO TEACH ACADEMIC
SKILLSTO STUDENTSWITH HIGH INCIDENCE DISABILITIES: A REVIEW

Rebekah E. Thomas', B. A.
T. F. McLaughlin? Ph. D.
K.Mark Derby?, Ph.D.
Gonzaga Univer sity

Abstract: This literature review was an examination of cutrand past research that utilized
the Direct Instruction (DI) flashcards procedure tmach academic skills to students with and
without disabilities. The studies discussed inrthaew include students diagnosed with Specific
Learning Disability (SLD), Emotional Behavior Distar (EBD), and Developmental Delay
(DD). The age range of students was pre- kinde¢aggarelementary, middle, and high school.
The skill areas included mathematics (addition,tiplitation, number identification) or literacy
(letter identification, sight words, spelling, kettnames, letter sounds, colors, and shapes).
Various research studies found that direct instict flashcards was a highly effective
intervention technique when academic skill defigiese seen in students with disabilities. Some
of the studies reviewed included a second direstruction intervention, while other reviewed
studies just implemented DI flashcards. Reseaiith differential, delayed, or little effects was
discussed. Areas for future research were alssgted.
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Introduction

Students who receive instructional academic supimog special education classroom
often need support in a specific subject area,eedrfull instructional support across all subject
areas in order to achieve the academic rigor of tten-disabled peers (Shapiro, 2011). Just as
the academic instructional supports needed can graatly, the disabilities present in a single
special education classroom can vary greatly as. whls literature review included studies
across several ages, grade levels, and a broad chnlisability categories are discussed as well.

M ethodol ogy

Based on the prevalence of each disability categbey primary disabilities that were
focused on were Specific Learning Disability (SLBhd Emotional-Behavior Disturbance
(EBD). For a study to be included, at least om¢i@pant, had to have one of these diagnoses as
the primary disability category listed on an Indwal Education Program (IEP). Studies
included in this review were completed in a speewlication classroom, and the participants
ranged in grade level from prekindergarten to tsghool at the time the reviewed study was
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done. For investigations completed in an earlydbioiod special education or preschool
programs at least one participant had to be betwesamd 5 years old at the time of the study, or
transitioning to a kindergarten program within thext school year. The most common
secondary diagnoses was Attention-Deficit-HyperiAigt Disorder (ADHD) discussed in many
of the reviewed studies included. This was considler non- exclusionary factor so long as the
student received special education services unaerobthe IDEA definitions of SLD, EBD, or
DD as the primary disability category listed on t&®. ADHD could not be listed as the only
disability on an IEP, studies that listed only ADHB the participant(s) disability were excluded
from review. Several studies included students thgee- nine severed by special education
service category of Developmental Delay as the gyndisability on an IEP.

Today, 2.4 million students are diagnosed with ecd learning disability and need
support for instruction through special educatidbhe National Research Center on Learning
Disabilities (2006) reported that fifty percentaf students who need instructional assistance in
special education have a SLD diagnoses (Zirkelgp0&ted on the IEP.

The 2004 reauthorization of the Individuals witts&@bilities Act (I.D.E.A.) continued to
support students diagnosed with specific learniisgldlities. The I.D.E.A. defines SLD as a
disorder in one or more of the basic psychologpracesses involved in understanding, or the
use of language, either in spoken or written formdtich impacts a student’s ability to listen,
speak, read, spell, or do mathematical calculatighmerican Speech- Language- Hearing
Association, 2005; U.S. Department of Educatio&00ne of the most common types of SLD
was auditory processing disorders in which therbtas difficulty interpreting what is said
because sound travels incorrectly through the ear.

A common co-morbidity of specific learning disatyilis that of Attention Deficit-Hyper
Activity Disorder (ADHD). ADHD can impact a studé&tschool achievement, daily life, and
interactions with others (Barkley, 2005). Thesefidifties can include, paying attention,
behavior control, problems with focus on tasks,etimanagement, and organization of skills
complete tasks. Hyper- activity or an appeararidaattentive or impulsive behavior are often
seen in students with SLD; however, ADHD is notrently defined as a specific learning
disability, nor are students with ADHD as the pnignaiagnose eligible to receive special
education support. Currently, ADHD is listed Qth¢ealth Impairment (OHI), in addition,
some students with a primary diagnoses of SLD hbee a secondary diagnoses of ADHD
(Barkley, 2005; Heward, 2013).

The other disability focus area for this review wsadents with Emotional-Behavior
Disorder (EBD). Under section 300.8(c) (4i) of IREstudents with an EBD can receive special
education supports when to a significant degreetiamel span, the student's behavior negatively
impacts their educational success in the classrodrhese impacts can include a difficulty
learning that cannot be explained by intellectis@nsory, or means of other health issues.
Difficulty creating and keeping appropriate intagmnal relationships with students and teachers
can often be seen in students that have an EBDnorisal reactions, behavior, or feelings,
toward typical educational demands may be display&d example of this would be a student
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crying within seconds of a math worksheet beinggagsl, or shouting profanities in attempt to
avoid the undesired task, or a demand that theestugerceives as difficult. Pervasive mood
and/or periods of depression can also be seerudests diagnosed with emotional- behavior
disorders. Throughout this review the terms bedragiisorder as well as conduct disorder were
used to also describe an EBD diagnose (U.S. Depattof Education, 2004.)

In 2005, the U.S. Department of Education estimalted 1% of all students in public
school receive support for Emotional- Behavior Disss (EBD). In respective studies,
(Costello, Egger, & Angold, 2005; Kauffman & Landry2009) found the percentage to be
closer to 5. Common forms of EBD present in stisl@ne oppositional- defiant (ODD) and/or
conduct disorders, anxiety disorders, and depres$&ina survey completed by the Center for
Disease Control and Prevention (CDC) children \attEBD were more likely to be absent from
school for 11 or more days each school year (Sim@oom, Cohren, Blumberg, & Bourdon
2005). The diagnoses is not limited to familiesnigzin poverty; however the analysis found a
prevalence in the diagnoses among males, 6.3%,hwhias almost double that of females
diagnosed with EBD. Age was also revealed to Isggaificant factor for children of all age
ranges. For students 8-10 years old the diagrmasesvas found to be 5.5%, age 11-14 years old
was 4.9%, and 15-17 years of age was reported ®@I186. Families that lived below poverty
level and reported to have a diagnoses of EBD wa%o fof families compared to 4.6% of
families not living in poverty. (Simpson, et. aD@5). It should be noted that these percentage
rates are in comparison to families that reporiedrbses other than EBD.

Students with learning disabilities often expece difficulties with classroom
instruction. As a result, students with SLDs dra greater risk to fall behind their peers without
disabilities both in classroom academics, and statized test performance. Having a diagnosis
of SLD is a factorin the increase of students who need educationgbati from special
education teachers. In 1977, SLD diagnoses contpas8.3% of students who received special
education support. Diagnoses of SLD increased t@%3n 2005. In 2011, the percentage of
students receiving special education support utiteicategory of SLD had decreased to 13.0,
reflecting a high need remains necessary withincaional settings. From 1977-2011 SLD
made up the highest percentage of disability cayegb students receiving special education
instruction (National Center for Education Statisti2013.). The third most reported category
was OHI, which includes ADHD. EBD was reportedadocur in 0.9% of all students who
receive special education throughout the day (Mati&Center for Education Statistics, 2013).
Although this may seem like a low percentage oflsttis, one must remember, that percentage
represents thousands of children that strive fadamic success every day.

In recent years, more emphasis has been put on comoore state standards and
standardized testing performance. Even when apiptepaccommodations are applied to these
standards, many special education students experidifficulty and frustration. One of the
most beneficial ways to address this is specistruction designed to directly assess and address
students’ specific skill deficit(s). Focusing oresfic skill deficits can help the teacher provide
specific instruction that addresses those skilicisf All instruction should build to mastery
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through employing academic interventions, while goessing, and checking for skill
maintenance over time. A good teacher knows twdhuice new skills that require the newly
mastered skill, as well as guide toward generadinathecks, as well as maintenance, to check
that mastery had remained over time. This alsmaallfor immediate identification of needed
continued instruction of a skill, rather than aafimssessment or other examination to reveal the
continued difficulty.
Sear ch Strategy and M ethodology

While gathering materials for this literature raviea number of sources were employed.
The databases used with the most frequency forlitesture review were Academic Search
Complete (EBSCO) and Google Scholar. Finally, in&t fauthor was provided with PDF’'s of
papers published from Gonzaga University by theosécauthor. The vast majority of the
articles came from electronic databases such agl&&zholar, Psych Info, and ERIC. These
data sets were surveyed or searched with the keg Wb flashcards. The reason for this is
threefold. First, these databases allow a usezdoch large numbers of journals in a short period
of time. Second, the search filters allow one t® osly journals that are peer-reviewed. Finally,
the electronic databases allow a person to quiakbess other works referenced in an article.
This allows the researcher to collect a quick sangpthe available literature.
DI Flashcards

A key component to direct instruction is repeatadydpractice on identified skills. This
allows for specific skills to be individually targel and taught in a short time period (Hayter,
Scott, McLaughlin, & Weber, 2007; Ruwe, et. al, 20Tan & Nicholson, 1997; Skarr,
McLaughlin, Derby, Williams, & Meade, 2012; Ska#ielinski, Ruwe, Sharp, Williams, &
McLaughlin, 2014; Van Houten & Rolider, 1989). Ooné the most common and largely
effective techniques used is the flashcard mettiadstruction. Originally, Carnine, Silbert, and
Stein, (1981) in the first edition of the tefjrect Instruction MathematicsThis method has
extensive scientific research and support. Dinestruction flashcards involve a target skill area
to be focused on based on specific student needltarget skill is typically needed in almost any
subject area taught, as well as teach social skilMost flashcard interventions are completed in
a single- subject design which includes a pre-tesbaseline phase to identify error trends.
Trends can reveal overall skill deficits or specdoncept errors. Once baseline or pre-test data is
obtained and evaluated for errors, the teachertiftencommonly missed problems and puts
them on flashcards that show the correct respdisdke skill targeted. For example, if single-
digit addition was the target skill, the problemlZtwould be placed on the card. Correct model
of the problem and the correct answer would be ideals by the teacher. Problems both
mastered and unmastered are then split into peaséits. Most commonly three sets of problems
are used. Sets can contain any number of card4,(bistthe most common amount used per set.
The most commonly missed problem from baselinereftgst appear several times in the first
set to increase the student’s exposure to the ataresponse. A correct response results in that
card being put in the back of the deck and theestuds then presented the next card. The
teacher provides the student with specific pra@ecbrrect responses as well, such as, “Yes,
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that's right 7+1= 8 great!” and prior to preserdatdf the next card.

Incorrect responses or errors prompt the teatchenplement a correction procedure.
Correction procedures require the teacher to ctyrewodel the problem presented, as well
correct answer to that problem several times. Afteidtiple exposures, the teacher has the
student to say the problem until the student detnates mastery of the correct response. The
card is then moved two or three cards back withendeck to allow for additional practice with
the missed problem. Again, specific praise is gif@ correct responses and general praise is
given toward effort to learn the difficult skill iacrease motivation and perseverance.

Hayter et al., (2007) found the use of flashcaodbe effective when teaching two high
school students diagnosed with developmental disabi The technique has been replicated by
the same research group from Gonzaga Universityefaching multiplication facts, as well as
other mathematics skills (Brasch et al., 2007; idaHelling, Thompson, Neyman, McLaughlin,
Hatch, & Jack, 2015; Skarr et al., 2014). Anothésjsct area flashcards have been effective in is
teaching sight words (Hopewell, McLaughlin, & Dert&p11; Kaufman, McLaughlin, Derby, &
Waco, 2011; Ruwe, McLaughlin, Derby & Johnson, 208&ines, McLaughlin, Derby, Weber,
& Gortsema, 2015), spelling (Cole, McLaughlin, &hdson, 2012), or preacademic skills
(Houglum, McLaughlin, Weber, Neyman, & Gould, 2013tudies have applied direct
instruction flashcards with various disabilitiegyjearanges, grade levels such as primary,
secondary, or early childhood program enrollmelmvestigations have also included students
without disabilities. It has been hypothesized tnsg of flashcards along with direct instruction
procedures are effective because of daily praciica known target skill deficit for each student,
continuous data allows the instruction to be preggd at rates that are appropriate for individual
students as found in the Kane, McLaughlin, and Btwson, (2015). Key details to the flashcard
method include teacher model of correct responsaingl the initial instruction of the
intervention as well as throughout practice sesswinen errors occur. Repeated practices allow
students to not only learn correct responses atiies but increases the likelihood of correct
responses at a later time. Flashcards can be ebtanline or can be created by the teacher.
They are easy to use in the classroom can alscsée im almost any setting even the home
(Mann, McLaughlin, Derby, Williams, & Everson, 2012
Additional I nterventions Combined with DI Flashcards

The instructional procedure of flashcards is oftenst effective when paired with
techniques that also support identified targetlskduch as an academic racetrack, (which is
most often used to increase fluency of correctaeses), or Copy, Cover, Compare (CCC)
(which can be used to increase correct writtenaesgs of a targeted skill). Flashcards are
broken into sets, each set contains targeted ecioresponses identified from baseline for the
student. The target problem(s) then appear setierats within the set to increase the student's
exposure to the target; thus the likelihood of edrresponses is increased. The target skill, as
well as all other problems within the set, are pnéed in the correct format and with the correct
response (Skarr, Zielinski, Ruwe, Sharp, William$/&Laughlin, 2014). If the student gives a
correct response to a problem in the set, that sardoved to the back of the set. Incorrect

| www.ijee.org



ISSN: 2278-4012, Volume:4, Issue:4, October 2015

responses are addressed immediately through aeteled correction procedure. Once the
teacher has received a correct response by thergttad the missed problem, another problem is
presented to the student. The missed problematedlback in the set, but only 1-3 cards back
from the top to increase exposure to the correspamse for that problem. The more frequent
practice from the time the error correction was lengented allows for easier recall of the
correct response by the student. Thus increasingaaesponses as well as confidence for the
student. Daily record of responses or skill cheafker the flashcards are used allow the teacher
to identify trends in correct responses and pragths student to a new set, and eventually
progress to higher level academic skills that negjthie newly learned skill. DI flashcard studies
will be discussed in the paragraphs that follow.

Cravalho, McLaughlin, Derby, and Waco (2012) eveddathe effectiveness of DI
flashcards with two participants enrolled in amadatary resource room. One participant had a
target goal in the study of number identificatidine participant was in second grade. Number
identification is considered a pre- academic skifl all grades kindergarten and above. It is
assumed that students have experience with, anel $laawn and obtained mastery in skills
taught in earlier grades, and often new skillsduibon this knowledge at higher grade levels.
Second grade math skills would require a studenotaonly recognize numerals, but to be able
to apply that skill to higher level or a more compmathematical problem. The results were that
Participant 1 had a mean score of 2.8 in Sets I2aiithis stayed the same through the duration
of the study. Set 3 reflected in effectivenesshia tlirect instruction flashcards as a trend in
correct responses was seen for the set.

The second participant in this study had a tarigéitaf basic addition facts. The type of
addition fact focused on was numerals 1 throughl9 Results for Set 1 showed a mean of 4.5
correct responses for the set once the first authuht the student the correct responses. This is
a benefit of direct instruction, teachers can cleapiggsentation based on results seen; they don't
have to rely on ending assessments or examinatokisow if farther or different instruction is
needed. Instruction can be changed immediatelyltvess student instructional need. Mastery
was reached, and Set 2 was introduced with an lbveean of 3.6 responses given correctly by
the student. Set 3 showed similar results of 3réecbresponses on average across the set. The
target skill resulted in three additional sets pcad throughout the remainder of the study for
Participant 2. For Sets 4, 5, and 6 a mean sco&50f2.6, and 2.8 was found. All sets in this
study had a possible minimum correct responseofadefor each session. The maximum correct
response rate for each session was a score of 5.

Flashcard daily practice with direct instructiomdae used in a variety of educational
settings and has been used to assist studentdgamboth public and private schools. In 2014,
research (Altharwa, Neyman, McLaughlin, & Johns@014) was completed in a private
elementary school setting; the participant wasnaafe in the 5th grade and received instruction
in a special education resource classroom for raileg disability. The study looked at whether
DI flashcards improved the student's performancth veasic multiplication facts. Baseline
resulted in O correct responses across three ssssibere all three sets were attempted. DI
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flashcards instruction was immediately effectivénoreasing the correct response rate. In Set 1,
the mean correct response was 5.5 of a possibleThi$ was 78.5% improvement from results
seen in baseline. Set 2 contained 5 cards and #am rworrect rate was 4.85. This was a 97%
improvement. Set 3 had a mean score of 5 corregioreses in a set of 6 cards, an 83.33%
increase. Additional studies that looked at the afsBl flashcards to teach multiplication facts
included (Lund, McLaughlin, Neyman and Everson,20students who participated in the study
had a specific learning disability.

Flashcard interventions alone were sometimes founde not as effective as the
researcher intended, or the flashcards were napanopriate technique to address additional
deficits that were seen once intervention begafeckfe teachers and researchers know any
deficit that can be addressed in order to impraudent performance should be intervened upon
as soon as possible. Direct instruction is ablebéoeasily changed and adapted for such
occurrences without a new study being required. &pa this was most commonly seen in the
studies reviewed was fluency. Fluency is definedhasrate at which facts can be quickly and
accurately be recalled. Common- Core State Stasderde increased the focus of fluent correct
responses by students and had been identifiedasis area of need within the standards. This
focus can be addressed for any age group from lpwekdEhlers, McLaughlin, Derby, &
Rinaldi, 2012;Mangundayo, McLaughlin, Williams, &dne, 2013) to high school (Hayter et
al., 2007.) as well as students with, as well dbaut a disability (McNeil et al. 2011).

Studies have been published that showed additsutaless that utilized the DI flashcards
in other subject domains included, (Ulring, McLalighNeyman, and Waco, 2012) in which
flashcards and a direct instruction method was tsedcrease a target skill of improvement on
sight word accuracy rates for elementary studedéstified for the study based on prior
diagnoses of SLD and low academic success withirrgaight words. The study included three
participants, two were in 4th grade and the thttdlent was in 3rd grade. The study included
both male and female participants. The same Dhélasi and racetrack instructional procedures
were used as had been discussed in the studiesoneshtearlier, however sight words were
printed on the flashcard sets and racetrack sp&eetcipant 1 scored 6 out of 10 in baseline on
Set 1. Mastery was reached after 6 sessions of |&hEard instruction. Once Set 2 was
introduced, Participant 1 continued the upward drém correct responses for Set 1, which
consisted of final 3 sessions of the study. OnZSh&bwever, there was a downward trend in
correct responses given. Baseline for Set 3 wasrsio be a mean of 6.8. Intervention however
was not attempted on Set 3 because mastery hadeeat reached for Set 2, had intervention
been attempted that would not have been appropriate

Participant 2 had a baseline mean score for Sé610oIntervention enabled the student
to increase the mean correct response rate ton8Sebl. Set 2 showed a mean correct response
rate of 6.7. Intervention was introduced followitigee days of mastery of Set 1. Set 2 DI
flashcard results were a mean score of 8.0 andwthssreached in three sessions. Baseline for
Set 3 was 7.6. Intervention was applied to SetdBthe authors said that mastery was met after a
single session (however, mastery requires consecudtays of correct responses, at or above
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80%, so this could not be, the reviewer did noagliee with the data obtained for Set 3, it is the
use of the term mastery) that the reviewer disagvaéh. Participant 3 was not considered as
part of this review due to a DI flashcard interventnot having been part of the intervention
used to address that students target skill intinays

An additional study that used DI and racetrackrutdion to teach sight words was
completed in 2011 (Hopewell, McLaughlin, & DerbyQ12.) with two elementary students.
Both student participants were male, and at the difrthe study were between the ages of 7 and
8 years old, and had been diagnosed with a cormkiwvior disorder that effected academic
performance. The second participant had secondhagnoses of Attention Deficit-
Hyperactivity Disorder (ADHD) and a "learning deficin multiple subject areas. The study
was completed in a self- contained behavior intaiea classroom. Baseline results for
Participant 1 were a mean score of 6.5 words coamd 21.5 errors. Once DI flashcards were
used in combination with the racetrack scores asxd dramatically to mean correct of 24.5 and
just 3.4 errors. Participant 2 had similar improests. In baseline, Participant 2 scored a mean
of 8.7 correct responses and 19.1 incorrect reggonitervention was introduced and the mean
correct responses increased to 26 and incorrgmbmess decreased to a mean score of 2.

The same flashcard and racetrack instruction vgasl to teach sight words to a boy in
the first grade who received special educationisesvfor an EBD (Fjortoft, McLaughlin, Derby,
Everson, & Johnson, 2014). The study was succefsfthie student. Baseline correct responses
ranged from a mean of 0-.25 across three setsflasiecard intervention improved the correct
responses to a range of 3.5-4.33 across all tieteeoEsight words. In baseline and intervention
the highest number of possible correct for all ¢hsets was 5, which was reached in Set 1 and
Set 3. The highest correct response reached {& Bas slightly lower at 4 correct response.

Direct instruction flashcards has been used tohté&o or more academic subject areas
within a single research study as (Erbey, McLaugtilerby, & Everson, 2011). These authors
demonstrated that direct instruction flashcard lmaman effective way to address the instructional
needs of multiple students, across different, sonest unrelated subject areas at the same time;
while the individual needs of each student weraesked by the instruction. The study involved
three participants, all of whom were elementarydagiidents that received special education
support for diagnosed SLDs. Participant 3 had additional diagnoses of ADHD, as well as a
traumatic brain injury; both of which effected tharticipant’s ability to focus on, or remain on
task until completion. Participant 3 was 11 yedds while Participant 1 and Participant 2 were
both 7 years old; thus, showing that different agesswell as different learning needs, can be
addressed at the same time through the use oaEHdhrds.

Initial assessment was completed based on thedubjea of focus for each participant.
Participants 1 and 2 were recommended for the dtudsight-word practice. Letter sounds and
letter names were both included in the initial asseent as a pre-skill needed to effectively and
fluently read sight words. Pre-skill assessmens @ane prior to the start of data collection.
Assessment demonstrated that both participants kineworrect letter names in both upper and
lowercase form. Pre-assessment indicated thatciparit 2 had difficulty with most letter
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sounds, therefore for Participant 2, the targelt slkas changed to correctly saying the correct
letter sound for the letters presented on a flashcRarticipant 1 practiced correct identification

of sight-words presented on the flashcard. Padii 3 was recommend to the flashcard study
for practice with addition facts. This participawgs given an assessment of 100 addition
problems and was given 10 minutes to complete ag/mpeoblems as possible. 30 problems of
the possible 100 were answered, most were incoresgonses. Thus, for Participant 3, the
target skill was correct responses to basic addifpwoblems. The researchers chose a
combination of direct instruction flashcards andetaack to effectively and easily attempt to

address the educational needs of all three paatitgoncluded in a single study.

Baselines for all three participants were compldigdlashcard presentation of either a
letter, word, or addition problem. Although allrék students worked toward completely
different targets in the study, all three demonsttahe same trend across the entire study, low
baseline correct responses, (less than 50%), wigh ncorrect response rates. Once DI
flashcards and racetracks were introduced all thtedgents showed an immediate improvement;
this was true across all academic sets introdutdaei study. After interventions were successful
on Set 1, a second set was taught to each studdrtha trend of correct responses continued
across all students. A return to baseline was egplhat discontinued use of the selected
interventions for a short time to evaluate if theervention was successful or if non- controllable
factors were the reason for improvement. In theefrbtudy, all three participants showed a
decrease in corrects and an increase in erro@lfeets when the return to baseline was applied.
Once the intervention was reapplied, all partictpademonstrated an increase in correct
responses and therefore the error rates to dedred$es trend was maintained for final
assessment or the correct responses increasededbspliscontinuation of the intervention.

Direct instruction flashcards is highly adaptale ihstruction in many different subject
areas and can be used to teach a wide range @nstages and disabilities, as well as students
without disabilities. Even with this flexibilitypot all studies can yield success through use of
direct instruction flashcards. A study by, (KraWicLaughlin Neyman, Johnson, & Beiers,
2013) demonstrated mixed results with DI flashagge. In this study, the correct response range
mean across two sets in baseline was 3.3-6.8, wiadha maximum correct response rate of 14.
After DI flashcards were introduced the correctpmese across both sets was 8.25- 9.25.
Although this is not that much improvement overdiag results it is important to note that in
both sets there was continual upward trend of comesponses with use of the flashcards, and
Set 1 had at least one day where all words withenset were answered correctly.

Similar studies were completed to help improve stidperformance across multiple
subject or skills areas with one participant. Fjtiret al. (2014) found DI flashcards to be highly
effective. Within the Fjortoft et al. study, thesearchers completed two separate experiments.
Each experiment addressed different skills or sautlijemains with different participants. In the
first experiment, the student received special atloc services under the DD category and had
significant difficulties in several subject areakhe study focused on correct letter name
identification and the writing letters correctlypth of which can be difficult for students with
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learning disabilities. Letter writing was not evaled in the current review because the procedure
used did not utilize the direct instruction techugq Written completion of letter was merely
“practice” of writing the letters sets on a worksheCorrection was provided using a teacher
model and verbal prompt procedure.

Baseline of the letter name recognition on Set & Ma 1.33 correct responses out of a
possible score of 5. The DI flashcard interventypeatly increased the correct responses given
to 4.64, which is a 66.2% increase from baseline.Set 2, the correct responses wekre 1.6,
which increased to 4.47 after use of flashcardschvis a 57.4% increase from baseline results.
Baseline letter recognition for Set 3 wds 1.56 and increased to 4.1. A 49.8% increase from
baseline results. For Set 4 baseline Wis 1.75 and increased to 3.3, which was a 37.6 %
increase over baseline. Lastly, Set 5, baselireMvd .8 responses with an increase to 3 correct
responses with intervention, which is a 30% inceeas

In the second experiment, Fjortoft utilized diretdtruction flashcards to improve letter
sound correspondence in a six-year-old boy diaghegth an EBD. The mean baseline score
across all three sets ranged from 3.5-6.3 coresgtanses with a possible correct of 14 or 15. In
baseline, correct response percentage ranged fB8%%45%. The DI flashcard intervention
increased correct responses to a range of 47.@46-.7This is an improvement of 24.64- 25.26
across all three sets, compared to baseline.

Multiple studies utilizing DI flashcards have beeommpleted with participants in pre-
kindergarten classrooms. These classrooms could tievtitle of preschool (Mangundayao, et
al., 2013; Kane et al., 2015; Bechtolt, McLaugherby, & Blecher, 2013) or early-childhood
classrooms. Participants at this age level ofeseived special education instruction under the
service category of Developmental Delay (DD) whattording to state data collected by (The
Individuals With Disabilities Education Act (IDEA)Rart B, November 2013 Child Count
Report, 2013) comprised of 59.68% of students &dadh a special education classroom pre-
kindergarten classrooms. Students included fierdge group had diagnoses of DD for all DI
flashcard studies included in this research reviéiie participants needed to be between the
ages of four and five when the intervention studysvattempted, Students with other primary
IDEA categories listed on IEPS were excluded for viaw.

Mangundayo et al. (2013) used DI flashcards &slieseveral pre-academic math skills
to preschoolers diagnosed with DD. Targeted skilldluded number identification, shape
identification, and identification of eight basiolars. Number and shape identification are
important math skills the students build upon igheir grade levels. Color identification is
considered a general knowledge and cognitive dosialhwithin the early childhood education.
Colors are used to teach math related skills ss@ogting, matching, how many of a given item
is in a larger group of items.

Three participants were involved in the Mangundagial investigation; all participants
had diagnoses of Developmental Delay, receivedsEsyand were between ages 4 and 5 years
old. For Participant A, baseline for color ideittition was a mean score of 5 correct and 6
incorrect responses. A DI flashcard interventiocréased correct responses to a mean score of
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10.8 out of 11. This is a 53% increase from basdal@sults. Generalization correct response rate
was 11 out of 11. Baseline for shape identificatias a 1.3 mean score for eight shapes within
the set. The DI flashcard intervention increasezhiification to a mean score of 6.9; a 70%
increase of correct responses given after DI flaghdntervention was implemented. Skill
improvement generalized over time to a 100% corresponse rate. Baseline for number
identification was O correct responses out of asips 5. The DI flashcard intervention
increased correct response rate to a mean of A8%aincrease from baseline. Generalization
skills were maintained and actually increased ¢abof 5.

In the same study, Participant B’s baseline meameswas 1 correct and 10 incorrect
responses for color identification. An interventithat used flashcards was attempted and
resulted in an increase of correct responses byp#rgcipant. This increase was a 55.5%
increase from baseline. Generalization was asses®® the skill was maintained over a period
of time at a rate of 11 out 11. For the same @agnt, shape identification had a baseline mean
score of 1.8 correct responses. Intervention is@@aesults to a mean of 4.8. Although this is
not as robust as other results seen in the studystill in increase of 27.3% increase in correct
responses after the use of DI flashcards.

Within the same study, Participant C had selae mean of O correct responses for color
identification. DI flashcards increased the carmesponse rate to 5.5, which is a 55% increase
over baseline results. Shape identification show@uean correct response rate in baseline of 0
out of 8. DI flashcards was introduced the corresponse rate increased to 3.7. This was a
37% increase from baseline results. Number ideatibn was not intervened on for Participant
C.

Additional research studies that demonstrated ongment in the skill of shape
identification (Herberg, McLaughlin, Derby, & Gilde2011). Herberg et al. al. study assessed
a modified DI flashcard technique. Specificallytmapant being asked, “What shape is this?”
The researchers modified the question to, “is ahisangle?” this adjustment was made because
of the participant's dominant-primary responseaftgle” for any shape shown. Repeated
correction procedures were unsuccessful prior i® ghesentation modification. The modified
technigue increased the correct responses givem dronean score of 1.75 in baseline to 5.4 in
the modified DI flashcard phase. The second ppattt in the study had a mean baseline score
of 2.4 correct responses. With the use of theittom@l DI flashcard instruction, correct
responses increased to 5.5 correct responses.bdforparticipants, the maximum number of
correct responses possible was 12. Thus, thet @fstilis study could be considered dismal by
some, but a good special education professionaldveee these results as progress toward an
annual goal; that may not have otherwise been seen.

Several studies previously discussed in this vevievolved a racetrack instructional
technique in addition to the DI Flashcards insiarct This was most often used with skills
taught at the elementary level or beyond. ReseayctEhlers, McLaughlin, Derby, & Rinaldi,
2012) used both techniques to improve number ifiesion. The Ehlers study three students
were assessed at the preschool level. Two oty participants’ results met the criteria for
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inclusion in this review. The first participantchan IEP service category other than SLD, EBD,
or DD and therefor that participant’s results weo included. Participant 2 and Participant 3
were males, received service under the disabifi®, and were both between the age of 4 & 5.
Participant 3 had an additional diagnosis of ADHD.

Baseline for Participant 2 was .25 for Set 1, Zetas .4 for this phase; the maximum
responses correct for each set was 2. BaselinBddicipant 3 was 0 across both sets for this
phase.

DI flashcards and math racetrack allowed Partidip2 to have immediate steady
improvement with Set 1. Mastery was obtained anghieed at that level of mastery throughout
the remainder of the study. Set 2 results were sdraeunstable until session 11. After session
11 steady improvement was reported for Set 2 ab vihistery was reached at session 13 and
remained for the remainder of the study.

For Participant 3, steady improvement was dematest, immediately after DI
flashcards and math racetrack were implemented.stévia of Set 1 was reached following
session 9 and remained at mastery of three nundemsified correctly until session 10. From
then on results became unstable after Set 2 waslirded.

Results for Set 2 were unstable for the first 8s&ms, ranging from 0 to 1 correct
response. Following a return to baseline, an amditbmponent of a reward was added to Set 2,
but correct responses remained at O.

In 2015, Kane, McLaughlin, & Mortenson completedesearch study with a female
participant diagnosed with a Developmental Delakhe target was to increase the student’s
number recognition skills, which is a pre-acadeskit! that is expected to be at mastery level
when a child enters Kindergarten. The participgas 4 years old at the time of the study and
would transition to Kindergarten within a year.d?rio baseline, the researchers were told that
the participant could correctly identify numberg,3,4 and 5 during group instruction, but had
difficulty with the skill during individual asses&mt. Numbers 6,7,8,9, and 10, were not
mentioned as to the student’s current ability toexily identify these numbers, but progression
toward identification of these numbers was thedbagpal of the study. This case study involved
an intervention modification that increased thalstu’s correct response rate. The modifications
included smaller set size, reduced practice ses$s@s, and a match the card response.

For Set 1, Baseline results were a mean of .17wiméx a maximum correct score of 4
for each session. With Sets 2 and 3, the mean ses@® within all baseline sessions and would
remain O across all intervention phases as well.

Intervention of DI flashcards showed immediate ioy@ment from that seen in baseline
with 40% correct, however after three sessionsecbmesponse rate became unstable. Several
intervention techniques were attempted over tha spéhis study, which reflects a benefit of the
Direct Instruction flashcard method used, compaeain be added or removed based on the
results seen. The intervention components atteimpteluded DI Flashcards paired with an
edible tangible reward, DI flashcards paired wittoabination of a reduced set size and reduced
session time. Student performance remained unsteadoss all of these intervention
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combinations. The final intervention combinatioassmatch to sample, reduced session time,
and an edible reward for correct responses. The&\ention resulted in an immediate mastery
level trend for the final three sessions of thelgtu
Differential, Little or No Effectswith DI Flashcards

Studies have been reported in the literature wthereise of DI flashcards has resulted in
delayed or little positive effects (Kroll et al.Q23; Chandler, McLaughlin, Neyman, & Rinaldi,
2012. This has been seen in young preschool enildChandler et al., 2012) as well as with
children enrolled in resource rooms (Johnson, Mgéin, Derby, & Bucknell, 2014), and
children enrolled in self-contained classrooms (Kebal., 2013; Pierce, McLaughlin, Neyman,
& King, 2012). Also, this has occurred with a widenge of disability designations. However,
most of these failures have occurred with younddodin with disabilities (Chandler et al., 2012;
Ehlers et al., 2012; Higgins et al., 2012; O’LoughMcLaughlin, Derby, & Rinaldi, 2014) In
fact four of these were found in the same prescltadsroom. The reasons as to the lack of
powerful effects may well be a result of not beaige to take data each day (Kroll et al., 2013),
the severity of the disability of the participant(kliggins et al., 2012; O’Loughlin et al., 2014).
However, the failure of Johnson et al., was withlAwehaved elementary school students with
mild disabilities. Daily practice was difficult due high stakes testing and there were large gaps
in data collection and being able to work with thegarticipant. The participant’s performance
continued to improve over time. This may also ssgjghat once the participant learned how to
identify sight words, this skill was maintainedhait through his time in reading in general
education or he managed to practice on his ownowttthe first author’'s knowledge (Malone &
McLaughlin, 1997). Malone and McLaughlin reportdtht eight grade general education
students made flashcards on their own and tutometl ether after school even in baseline. It
appears that the differential outcomes need furtlesearch and analysis. Also, having
replications of the effects of DI flashcards byesthesearchers would also add or detract of these
issues.
Conclusions, Suggestions, and Recommendations

Carnine (1981) first stated that Direct Instructitathniques, specifically the use of
flashcard practice would be effective to teach etisl with disabilities mathematics skills that
students had shown difficulty in acquisition or ntanance of a skill over time. Hayter and
colleagues (2007) tested Carnine’s theory thatbteshstudents could improve mathematics
performance with daily practice on flashcards, &ndd it to be true. Several research studies
have also found direct instruction flashcards eifecfor teaching a wide range of academic
subjects areas. The method is also effective g social skills to students with disabilities.
The reviewed studies included here represent faghpport Carnine’s theory. Also reflected,
was the ability for direct instruction flashcardtruction to be changed based on results obtained
while the study was still being conducted; theres wia need to wait until an end of research
assessment to address further instructional nemdthé target skill. In studies with multiple
participants, DI flashcards have been adapted ¢b student’s individual instructional needs
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with ease; thus, individual student strengths amékmess can be addressed as seen within a
single study. Lastly, the review demonstrated hbWwflashcards can be effective across
prekindergarten to high school. Recently, thishodtwas also shown to be effective when
addressing skills for students at higher gradegedis(Lebrun et al., 2014).

Direct Instruction flashcards have shown to be matgéy to highly effective for most of
the participants in the reviewed studies. Mostlistsl were only a short term glimpse of the
effectiveness of direct instruction flashcardsvimjch all studies evaluated showed mastery or
improvement toward mastery of at least one seis that improvement in skill that special
education teachers should focus on; not just dkeam-results (Stokes & Baer, 1977, 2003) but
longer analyses examining generalization acrose timskills. The research by Cravalho and
colleagues (2014) is a nice beginning of such aalyars. Clearly, longer evaluations of DI
flashcards and the assessment of generalizatieatment effects (Stokes & Baer, 1977) must
need to take place. Direct instruction is most @ife when applied and adapted to current
student needs, however a longer analysis needsto.oAnother important evaluation would be
to carry out a more traditional between groups cmispn of DI flashcards. One could also
employ reading racetracks with and without DI fleefdls as a way to determine whether have an
additional intervention in needed. Finally, a #ngase comparison using an alternating
treatments design (Kazdin, 2011) could answer gaime question. The only comparison with
and with DI flashcards was brief (Skarr et al., 201

DI flashcards were shown to be most effective wpained with additional instructional
methods, such as a racetracks or matching. Thisdwe to additional skills found within the
studies that needed to be addressed by the authorsome studies, (Kane, McLaughlin, &
Mortenson, 2015; Skarr et al., 2014) several vianat or different combination of techniques
had to be attempted until the effective combinatvas found. This may appear to lessen the
effectiveness of the study, but instead it refldadsy direct instruction can be adapted quickly
and effectively to increase student performanceithiw a classroom setting, the effective
combination that was found would have been appdied continued and student performance
would likely have increased over a long-term. daithe findings of this review, it appears that
DI flashcards is effective.

Additional research could focus on a single compbrirough in depth analysis. An
additional area that could be research is a speskiil area tested via standardized tests. The
best that has taken place is giving of the pretest posttest (Bechtoldt et al., 2014; Brasch.get al
2007). The research would need to be a long-temolysh order to compare preparation to test
via direct instruction flashcards compared to testilts not using flashcards.
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