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Abstract: The purpose of the present study was to evaluate the effects of the See/Say/Write
procedure combined with DI flashcards on the accuracy of basic multiplication facts. Two
students with moder ate disabilities (autism and intellectual disabilities) participated. A multiple
baseline design across sets of math problems was used to evaluate the combination of the
see/say/write procedure with DI flashcards. There was a clear increase in the accuracy and
fluency of the basic multiplication facts after baseline. When DI flashcards were employed,
improvements in student responding were found. Both participants reached mastery for their
first set of math facts. The procedures were inexpensive and required little time or effort to
implement. Suggestions to improve the speed to mastery were made.
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Introduction

In every day life there are many tasks that reqmegh skills. These tasks range from simple
tasks like, deciding how many eggs you have lefthia carton to more complex tasks, like
budgeting your income. Therefore, it is very evidémat math proficiency is essential and
necessary for almost every aspect of daily lifeislhecessary to have math skills for school
environments, work environments, and home life. gkding to Curico (1999), learning basic
facts is a necessity to solve problems that arenmgtul, and relevant. Without math skills it
makes it very difficult for individuals to be sussful in school, get good paying jobs, or even
budget their money wisely. Without mastery of thesib multiplication facts, individuals are
likely to have difficulty in their schooling andeamore at risk to drop out before graduating. A
lack of skills in math will make one incapable ain€tioning productively in today’s global
economy (Lerner & Johns, 2011). Math is extremehpaortant in our culture. The ability to
understand concepts and strategies is highly irmpbtd be considered a contributing member of
society (Cipani, 1988; McClosky & Macaruso, 199%afiro, 2011). It is very important to
ensure that children have a good foundation in ema#tics, especially children with disabilities.
This is because difficulties in learning math ammmon amongst children with disabilities
(Garnett, 1998; Shapiro, 2011).
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On average, students should learn their math fadtse fourth grade and, later on in the fourth
grade, multicolumn multiplication is added (Powearflards for Mathematics: K-12, 2011).
Every year of school, the curriculum builds upoevously learned concepts in years before. If
the students do not have the skills mastered, kes& very difficult, almost impossible, for the
students to keep up with the speed and complexitye new concepts (Silbert, Carnine, &
Stein, 1981). As concepts build on previous corgepeege (1985) noted, that insufficient
memorization of the basic multiplication facts &ne biggest cause for errors in the students’
calculations and causes the biggest problem withpbex arithmetic. When a student has their
basic math facts memorized, it makes it easiertliem to focus on the steps of the more
complex arithmetic concepts. Math takes time torleand is not a skill you can just one day pick
up and master (Lerner & Johns, 2011). To be sufidess understanding and maintaining
mathematical skills takes a sufficient amount alf dnd practice of the subject or concept. For a
typical individual to successfully comprehend angplg the relationships and patterns in
mathematics requires a great deal of practice ené (Cruikshank, 1992). For children with
disabilities this time required is even greaterdAaday there are many students with cognitive
deficits that keep them from making sufficient messp in math. It is more difficult for them to
acquire and apply mathematical concepts. That i Bhflashcards maybe employed to help
these children with cognitive deficits overcomeitlahallenges in math (Becker, McLaughlin,
Weber, & Gower, 2010; Erbey, McLaughlin, Derby, &etson, 2011; Geary, 2004; Lund,
McLaughlin, Neyman, & Everson, 2012; Treacy, McLhlig Derby, & Schlettert, 2012).

Direct instruction flashcards have been employednfarove the performance of students with a
wide range of academic problems ranging from readilght words (Bishop, McLaughlin,
Derby, 2011; Erbey et al.,, 2012; Green, McLaughlierby, & Lee, 2010; Kaufman,
McLaughlin, Derby, & Waco, 2011; Ruwe, McLaughliberby, & Johnson, 2011) to learning
basic math facts (Erbey et al., 2011; Lund et 2012; Kaufman et al.,, 2011; Standish,
McLaughlin, & Neyman, 2012; Treacy et al., 2012)] flashcards are often paired with some
type of reward for improved student performance &mwide range of skills (Bechtoldt,
McLaughlin, Derby, & Blecher, 2014; Kaufman et al2011; Lund et al., 2012;
Mangundayao, McLaughlin, Williams, & Toone, 2013a&lish et al., 2012; Treacy et al., 2012)
as well as requiring the student to engage in eaidit practice with a racetrack like intervention
(Kaufman et al., 2011; Romjue, McLaughlin, & Dert@11; Standish et al., 2012). Using the
see/say/write procedure involves the student ldaka math fact and its solution, (see) saying
the math fact and its answer, and (write) writimgvd the problem and its answer on the sheet of
paper or a white board. These math facts are ralydpresented to the students. Using this
procedure, a teacher can teach either an individiadent or a group of students. Choral
responding (Marchand-Martella et al., 2004) is Ulguequired when teaching small or large
groups to monitor and assess accuracy of studepbmeling. When an error occurs, error
correction is carried out using the model, lead| st format (Marchand-Martella et al., 2004,
Peterson, McLaughlin, Weber, Derby, & Anderson,2house, Weber, McLaughlin, & Riley,
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2012; Silbert, Carnine, & Stein, 1981). This h#soae called “I say or write,” “we say or
write,” and “you say or write.” Once the studentk®as a correct answer independently, the card
is placed two or three from the top of the staclashcards so it can be presented in a short time
after error correction took place, it also providedditional opportunities for the student to
practice his errors correctly. Once the studeroisect on the error flashcard three times in a
row, it is placed at the back of the stack (Beakieral., 2009; Erbey et al., 2011; Lund et al.,
2012; Silbert et al., 1981).

The purpose of the study was to evaluate the sftgfdihe see/say/write procedure (Kunzelmann,
Cohen, Hutten, Martin, & Mingo, 1970) combined widh flashcards (Lund et al., 2012; Silbert
et al.,, 1981; Skarr, McLaughlin, Derby, Meade, &IN&ms, 2012; Skarr, Ruwe, Zielinski,
Sharp, Williams, & McLaughlin, 2014) on the accwramnd fluency of basic multiplication facts.
Since much of our previous research has involvadestts with learning disabilities, a second
purpose was to replicate and extend our previcssareh using DI flashcards in math to teach
students with more moderate disabilities such dsrauor intellectual disabilities. A final
purpose was to assess the effects of DI flashcahdarsee/hear/write procedure in a low income
resource room setting and to improve the confidesfcthe previous research (Becker et al.,
2009) carried out in the same elementary schodl aviifferent resource room teacher.

M ethodology

Participant and Setting

There were two participants included in this studgrticipant A was a 10-year-old boy with an
intellectual disability. Participant B was a 10-g@éd girl with autism. Both participants
attended a Title 1 school in the Pacific Northw&@stey were in the % grade and pulled out of
their general education classroom to receive spedacation services in the resource room
twice a day. They both had goal areas of readimging, math, and behavior. According to the
Woodcock Johnson I11: Test of Achievement, (Woodcock, McGrew, & Mather, 2001) given in
the spring of 2012 and the MAP testing (Measure®\@cddemic Progress), both participants
performed at about d%grade level in all subject matter areas. Theseomués also aligned with
the data the teacher took daily with classroom-thassessments.

The study took place in the special education mesowoom in a Title 1 elementary school
located in a large urban school district in theiflRablorthwest. The resource room serviced the
students who are entitled to receive special etutaervices. The students were integrated in
the general education classroom and pulled outassdor specialized instruction in their goal
areas, according to their IEP (individualized ediecaprogram). Students came to the resource
room for either 30 minutes or 120 minutes, basetheir qualifying goal areas being served in
the resource room. The study took place every mgrrior 30. In addition to the special
education teacher, who tauglt-8" grade) there was a part-time special educaticch&ggwho
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taught K-29, and two instructional assistants in the clagsroburing the study there were 10
other students in the classroom. There were sellegralers practicing keyboarding and three
kindergartners working with the part-time specidu@ation teacher. The study was partitioned
off reducing the amount of sound and distractiofifie environment was usually quiet during
the time the study took place with little distracis. The first author was majoring in special

education at a local private university and compéeher student teaching for an endorsement in
special education.

Materials

Materials needed for this study were pre- and et for the multiplication facts 0-12. Based
on each participant’s pre-test performance, the¢e &f multiplication facts were determined. Set
1 included multiplication facts 4’s and 6’s, Sah2luded 7’s and 8's, and Set 3 included 9’'s and
12’'s. Probe sheets (See Figure 3), pencils, andea tvere needed for data collection and were
employed before the intervention took place. Thia dallection sheet can be seen in Figure 4.
During intervention three white boards were usate(for each participant and one for the first
author), three dry erase markers, and cloth eragmes required. (See Figures 1 and 2).
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Figure 1. A sample probe sheet used for data collection.
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Figure2 The data sheet used to track the number of coraect®rrors.

Sazsion [ Date TOA | Conditions ==t | Corrects ==t | Errors Set ] Corrects =2t I Errors Sat 3 Corrects Sat 3 Emmors
| YN
2 YN
3 TN
E ) YN
] YN
] TR
T ¥
3 YN
] YN
10 TR
I1 YK
12 YN
I3 YN
IE] YR
I3 YN
16 TR
I7 ¥R
13 Y
I Y
20 TR
21 ¥R
] Y
23 YN
pE] YR
23 YN
Defimitions

Co=ct Multiplication hIsth Fact: Given 3.3 minuts timing and 3 probs shest with 30 facts, 10 facts fiom 2ach zat, the stedent will complsts a2 many a= they can.
The problam: will be countad as comrect ifthere iz an answer given and the anewer i= comract for the math face

Errer Multiplication Math Fact: Given 3.2 minui= timing and a probe shest with 30 facts, 10 factz fom 2ach z=i, the stedent will complei= as many as they can.
They problems will be countad a2 an amos if there iz an anewer given but it iz then incomract answer for the math fact. (If the problem iz 1=ft blaplk; if will notbe
oounted as an emoc.)

Participant:
Primary:

Dependent Variables and M easur ement

One dependent variable was measured in the studsasl the number of correct multiplication
facts. It was counted as correct if, during theigute timing on the probe sheet the product was
written correctly for that given multiplication fac These data were gathered through out the
school day. A data collection sheet can be seéfigure 4. Permanent product data collection
was conducted at the beginning of each sessionr Ryi meeting with the participant each
session, the first author would create a probetshekiding 10 multiplication facts from each
set. The problems were chosen at random and pessesmidomly to the participants. The first
author would give the participants the probe sheeta pencil, set the timer for two minutes and
instruct them to answer as quickly as possibletbiite as accurate as possible. The first author
collected the probe sheets that were graded latigrei school day. After the data were collected,
the first author would transfer the scores to taeaollection sheet indicating how many correct
responses were given for each set and how manysetinere were for each set. The data
collection sheet can be seen in Table.1.
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Experimental Design and Conditions

A multiple baseline design (Kazdin, 2011) acrosedlsets of multiplication facts, as determined
by the pre-test) was used to evaluate the combmaif model-lead-test and See/Say/Write
procedures on multiplication fact accuracy andrityye Participant 1 and 2 received two days of
baseline before beginning intervention. Each pigditt was introduced to Set 1 (4's and 6's)
facts. Introduction of a new set of numbers wasddpnt on each participant’s success.

Baseline. Prior to starting instruction, the first author geated the students with a probe sheet
consisting of 30 basic multiplication facts. Thavere three sets of facts and ten facts were
randomly picked from each set to be included onpitube sheet. The first author created the
probe sheets prior to the data collection sessimhveould randomly pick the facts to ensure
unpredictability. The student was given two minutescomplete the probe sheet and was
instructed to do as many as they could in the tvimutas, to work carefully to get them right,
and skip the ones they did not know and come hathem at the end. During baseline no praise
was given and no instruction was used to improwestudents’ accuracy or fluency in basic
multiplication facts. The number of sessions fosddme ranged from 2 to 21 sessions.

See/say/write procedur e combined with DI flashcards. Each intervention session began after
the data collection session was complete. Forvatgion, white boards were used. The first
author gave students their own white board, whitarth marker, and cloth eraser. The first
author would write a randomly chosen math factimfritie current set on the white board. The
first author would write the whole statement inechgdthe answer and present it to the students.
The participants would look at the statement, drahtchorally, they would say the statement
and its answer. The first author would flip the tghboard around and erase the answer and
would present it to the participants again and miothem to say the complete statement,
including the answer. Again, the students wouldraly respond to the prompt, saying the
complete statement and answer. The first autholdvien flip her white board over and have
the students write the math fact and its produsinfrmemory. The first author presented the
math fact to them and they compared what each hattemv If an error was made, the
model/lead/test correction procedure (Marchand-8llart Slocum, & Martella, 2004; Shouse,
Weber, & McLaughlin, 2012) was employed. The fagthor would model the correct response,
the participants and the first author would say ¢beect response together, and then the first
author would have the participants say the comesgionse independently.

When the first author noted that our participanésenmaking sufficient progress toward mastery
on the first set of fact, she added the DI flastisdor additional practice with the math facts.
This change occurred after the™®ata collection session for Set 1. After the payéints
finished the See/Say/Write procedure the first auttegan instruction with the DI flashcards.
The first author would alternate back and forthwiestn the participants and have them say the
complete fact on the flashcard. If they were cdrrdte flashcard was placed in a pile on the
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table (Brasch, Williams, & McLaughlin, 2007). Ihaéy made an error, the model/lead/test
correct procedure was again implemented. Erratscaras placed three cards back in the pile.
This was done to allow additional practice on fatitat the students had not mastered. For
correct responses the first author gave the ppatnts specific and general praise statements (e.qg.
“Great job,” “Nice self-correction,” “You said thahath fact perfectly,” “You're right”). Each
session took between 30-45 minutes to complete.

M aintenance

Once the participants showed mastery (100% acclmitly the set they were working for two
consecutive data days, then the first author bagstruction in the next set and the previous set
was placed in maintenance. Maintenance took [@éee session 13 for both Participant’s 1 and
2 with Set 1 facts.

Reliability of M easurement for the Dependent and I ndependent Variables

Inter-observer agreement was taken a total of hégi The research would make a copy of the
probe sheets from each session and would meetanitther teacher candidate from Gonzaga
University every Sunday. When they would meet,tdaher candidate would take the copies of
the probe sheets and grade them. The researcld wwan take the copies of the probe sheets
and compare them to the data from the original @iteets. The first authors used event ratio to
compute mean agreement scores and the mean agteease®9.99% agreement for corrects.

Reliability as to the implementation of DI flashdawith the see/say/write format were gathered
by observing the first author work with each paptmt. This was done three times over the
duration of the study. The third or fourth authgathered this information and made the
determination as to whether it was baseline, theflBdhcard condition, or maintenance.

Reliability of measurement for the independentalales was 100% each time it was gathered.
Student work was also assessed and it indicated eheh participant was in the various

conditions for the correct number of sessionsHervarious sets.

Results
Participant A

The results for participant A are shown in Figurd Bere were a total of 10 facts tested
in each session for all sets. During baselinentkean correct for set one was 2.5 out of ten total
with a range from 2 to 3 correct. Baseline lasted days for set one. During intervention for set
one the mean correct was 5.27 with a range from1Dtcorrect. Set one was in intervention for
13 days. Maintenance for set one lasted six dagistlam mean correct was 9.17 correct with a
range from 8 to 10 correct. During baseline fortset, the mean correct was 2.2 with a range
from O to 6. Set two was in baseline for 15 daysriy intervention of set two the mean correct
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was 5.17 with a range from 2 to 8. Interventiorseff two lasted for six days. During baseline for
set three the mean correct was 2.76 with a ramge @ to 7 correct. Baseline remained in effect
for Set 3 for the duration of data collection.

Participant B

The results for participant B are shown in Figurddere were a total of 10 facts tested
in each session for all sets. During baselinentkan correct for set one was 1.5 correct with a
range from 1 to 2. Set one was in baseline fory&.dauring intervention, the mean correct for
set one was 5.33 correct with a range from 2 todtfect. Intervention on set one lasted 13 days.
Maintenance was taken for six days and the meareaowas 10, 100% accuracy. During
baseline for set two the mean correct was 5.33 withnge from 2 to 7. Baseline for set two
lasted 15 days. The mean correct for interventiosebtwo was 6.83 correct with a range from 5
to 10. Intervention for set two lasted 6 days. Bgrbaseline for set three, the mean correct was
1.9 with a range from O to 4 correct. Baselinedd21 days and never entered treatment.

Figure 3. The number of correct math facts across sets fichant A who had ID.

See, Say. Write Combined with DI Flash Cards
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Figure 4. The number of correct math facts across sets faiciant B with ASD.

See, Say, Write Combined with DI Flash Cards
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Discussion

When the first author began to employ the use bffl@shcards combined with the
see/say/write procedure, student performance isetta When the participants finished the
see/say/write procedure, the first author wouldhgenstruction with the DI flash cards to give
the students additional practice with the multiglion facts. The first author hoped that this
additional practice would produce an increase m phogress the participants were making
toward mastery. The change in the interventiorvguoto be effective and both participants
began to make progress toward mastery in Set 1.

The present outcomes extend our previous work @y DI flashcards with
see/say/write channel from precision teaching (Klmann et al., 1970; Lindsley, 1991). The
outcomes also extend the efficacy of DI flashcanith an elementary student with autism.
Much of our previous research has employed studeitbslearning disabilities (Becker et al.,
2009; Erbey et al., 2011; Kaufman et al.,, 2011; d.wet al., 2012) or behavior disorders
(Shahtout et al., 2012; Treacy et al., 2012).hmgresent case the math performance of students
with more moderate disabilities was improved. Als@wintenance of treatment gains for Set 1
was found for both our participants.

Both participants received an equal amount of iipeand general praise for correct
responses. As the study progressed, the studemtsedhexcitement to be pulled from class and
spend time with the first author. When the firsthewm asked the participants what they learned
from doing this activity, Participant A’s performamindicated he was learning his math facts
quickly. He also mentioned that he wanted to r&eefitst author, because he is really fast now.
Participant B said she could answer math questietter, and that would help her in her future
when she needs to know how to do her work in m&@te mentioned going to the store and
having to use multiplication while she was shoppifge first author asked the participants what
was their favorite part of the intervention. Bo#irgicipants agreed that it was being able to leave
their general education classroom and work withfitet author. As you can infer from the
comments the participants made, they both enjoyex ihtervention and improved their
confidence in their math abilities. Participanttarted off the intervention being very hesitant to
try. He doesn't like being wrong and didn’'t wanttty. By the end of the study, he was so
confident in his multiplication facts, he wantedraxe the first author on filling out his probe
sheet. He then wanted to show the first author & faster than her. Both students made great
gains by the end of the data collection. Thesgestilte outcomes may add some social validity
(Carter, 2010; Wolf, 1978) to the outcomes. Irufatresearch a more systematic measurement
of social validity will have to be carried out twlty make such a determination (Carter, 2010).

There were limitations in the present researcimcesboth participants’ skills were well
below their regular developing peers in math, tiaeye not receiving instruction and review
from just the first author. Participant B expressieat she had a set of flashcards at home. She
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told the first author that her mom helps her pcacand had taught her a song to remember her
facts for 7’s. Also, the general education classraeacher expressed that she gave the students
entry tasks every morning. On certain mornings, &loeised her entry tasks on mathematic
review. Also, multiplication problems are parttbét review multiple times per week. This extra
exposure and practice the participants receivethéninstruction area may have affected our
results. These extraneous factors may well hasistad our participants in math. There is no
way in which these factors can be controlled iry@cal elementary school, so our outcomes
need to be viewed with some caution. The diffeaénesults for Participant’'s A and B by
disability designations of our participants remamdimitation. It may well be that these
outcomes may be a function of the severity of gaatticipant’'s academic deficits. We have
found this with preschool students when we have leyed DI flashcards (Chandler,
McLaughlin, Neyman, & Rinaldi, 2012; Ehlers, McLdulig, Derby, & Rinaldi, 2012; Higgins,
McLaughlin, Derby, & Long, 2012). However, we haalgo found very impressive outcomes
when employing DI flashcard with young students rii¢eg, McLaughlin, Derby, & Gilbert,
2011; Mangundayo et al., 2013).

Summary and Conclusions

The procedures were straightforward and easy téemmgnt. However, the first author made an
extra effort to ensure that the participants remgion task and did not get distracted. This
procedure was inexpensive and all instructional enmels utilized were found within the
classroom. Additionally, the first author creatdw tflash cards and probe sheets that were
needed. The special education teacher and ingtnattassistant were very satisfied with the
intervention and its outcomes. They both noticednsgrovement in the students’ abilities and
confidence levels in the classroom. The classropetial education teacher was also very
pleased with the participants’ progress duringghaly due to the fact that this skill is such an
important skill for the student to have. The skgllrelated to both students’ IEP goals and it is
also a prerequisite skill needed to complete mampiex mathematical problems. Basic
multiplication fact accuracy and fluency will uskder on in their academic careers and also in
their future as adults.
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