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Abstract: The purpose of this study was to increase the fluency and accuracy on think to
say for coin identification, counting and giving change with four 20-year-old-students
with developmental disabilities. The study was conducted in a special education
classroom located at a community college campus in the Pacific Northwest. The
behaviors measured were corrects and errors for money skills. These behaviors were
measured almost daily. The students were taught using the model, lead, and test (MLT)
error correction procedure. The results showed an increase of correct responses and a
decrease in errors. Systematic instruction and MLT were shown to be an effective way
to increase coin identification, how to give the proper dollar amounts, and how to give
proper change with four 20-year-old students with developmental disabilities. The ease
of employing these procedures was also highlighted
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Introduction

Functional skills in math have been linked to emplolity (Rivera-Batiz, 1992). The
importance of learning money skills for young aduliith disabilities has been widely discussed
(Heward, 2009). Money skills have been suggesseftiractional skills for individuals who will
be working and transitioning into the communityg&@t & Jitendra, 2007). Several ways to
teach money skills have been examined in the filega These have included fast money
counting (Hastings, Raymond, & McLaughlin, 1989%xtdollar strategy (Colyer & Collins,
1996; Heward, 2013), and one-more-than technigen & Test, 1995), and employing the
procedures of direct instruction math (Silbert, ae, & Stein, 1981).

Review of Literature

Direct Instruction refers to a rigorously developbadyhly scripted method for teaching that is
fast-paced and provides constant interaction betwstadents and the teacher (Marchand-
Martella, Slocum, & Martella, 2004). It has beerdiso help inner-city children learn and excel,
but it has proven successful for children regasitefseconomic level (Marchand-Martella et al.,
2004). Many studies indicate that Direct Instructiworks, providing rapid gains, gains that
persist, gains that increase self-esteem becaulskeethhave acquired skills (Gersten, Keating,
& Becker, 1988; Gersten, Woodward, & Darch, 1986).)
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The basic tenants of Direct Instruction are thathitd can be deemed “unteachable.” Using this
method teachers learn to teach effectively thrahghuse of clear wording and examples, a step-
by-step instructional design and a field-testedrircsional sequence (Gersten et al., 1986, 1988;
Marchand-Martella et al., 2004). Teachers hbgen effectively teaching varying demographics
of students specific skill sets with the goal o&aking mastery (Stein, Kinder, Silbert, &
Carnine, 2006). The specificity of the objectivedearning targets in Direct Instruction makes it
easier for teachers to create appropriate assesdems that have high validity and high
reliability (Gersten, Woodward, & Darch, 1986; Maand-Martella et al., 2004). This helps
teachers keep track of student progress and sh@as that may need to be revisited or retaught
(Marchand-Martella et al., 2004).

To implement direct instruction students receiveeftd, step-by-step instruction appropriate for
their current performance levels. Students canwbeked with individually or in groups.
Grouping and placement is monitored carefully adpisted periodically as their performance
indicates (Gersten et al., 1986, 1988). Studerdsiex critical skills that lay the foundation for
more advanced skills and applications as they ntbxeugh the subject material (Marchand
Martella et al., 2004). Most students develop veogitive attitudes toward school and their
ability to learn new material because they areiggigreater levels of success at a higher rate.
Some students even become more attentive and leageers (Gersten et al., 1986).

Direct Instruction has been useful in teaching eisl with disabilities varying skills. One of the
most important being computational skills (KinderGarnine, 1996; Stein et al., 2006; Stood &
Jitendra, 2007) is counting money Teachers prouwdgruction in a step-by-step manner it
makes it easier for the student to understand tdpes s1eeded to reach an answer. For example,
when teaching the addition of decimals, teacheginbeith a review of adding integers numbers
(e.g., the importance of lining up the one’s coluamd then lining up each column to the left).
Next, they review the meaning of the decimal poliey demonstrate how the decimals must be
lined up and model problems that require the aolditif decimals several times, perhaps talking
their way through each problem. Each problem hset &f steps that may be scripted. Teachers
model several problems like this, which they agplyractical situations, such as adding money.
Then they allow students to practice a variety dditon problems, some involving skills the
students have already mastered and some usingetheskill. When the students achieve
mastery, determined through continuous progresstororg, teachers move to the next skill but
continue, through practice, to reinforce earliergented skills (Marchand-Martella et al., 2004).

It can not be stressed enough that being ablediependently count money is a critical skill for

any person to know (Baroody & Wilkins, 1999). Inder to be independent in society it is

important to be able to count basic amounts of moBeeryday people grocery shop, purchase
meals, purchase movie tickets, and deposit chécksnore and more students with disabilities
successfully transition into community involvemethigy are faced with the challenge of dealing
with money. Often times students with disabilits#giggle with counting money and the concept
of giving correct dollar amounts when purchasirgms. Along with this they can be short

changed in stores or taken advantage of becaubkeio&kill deficits (Denny & Test, 1995).

The “next dollar” strategy is a model, lead, testgedure that can be used to teach students how
to give the correct sum of money when purchasiegist The One-More-Than technique
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(Denny & Test, 1995) involves teaching individutdspay one more dollar than requested (e.g.,
if a salesperson says "$3.29," the student wouta/ige four, one-dollar bills). Becoming
proficient at this skill allows individuals to indendently pay for items and give the right
amount of monewvhile allowing for a smaller amount of money benegurned as change. This
strategy is taught by One-More-Than technique &aght by modeling the procedure (e.g., give
one more dollar than the dollar amount requested ekample, the salesclerk says "ten dollars
and twenty-eight cents,” you count out eleven dsg)laindividuals were taught the use of the
technique by counting out up to 20 one-dollar hifisthree different amount groups (i.e., O-
$5.00, $5.01-$10.00, and $10.01-$20.00) in a melti@seline design fashion using the one-
more-than technique to teach money counting toviddals with moderate intellectual
disabilities is important. Cilhak and Grim, (20@&ed this strategy to teach a higher functioning
female who was working on calculating sales tax giwing the proper amount of money
needed, to purchase desired items.

The purpose of this study was to increase the #lpeand accuracy for coin identification,

counting and giving change. Four 20-year-old sttslevith various disabilities were employed.
There were three females and one male studentoéllwere being prepared to transition out of
school and into the working world and were enroiled community-training program to help

them make the transition.

M ethodology
Participants and Setting

This study included research and instruction watlr fstudents. The first participant was 20 year-
old female with Downs Syndrome. She was low insalbject areas and needed assisting with
coin counting instruction. She was very echolalcl aised a PECS system to communicate
because her expressive speech was low. This pamicidemonstrated severe difficulty in
remembering coin names and values. This studemiwads unable to accurately add up different
sums of monies and had no ability to make changenwdiven a price and total. The second
participant was a 20-years-old female who had caftepalsy with spastic diplegia and
intellectual disabilities. Her 1Q was 56 when shesvadministered the WISC Ill. This participant
demonstrated some knowledge in remembering coiresand values. She was also unable to
accurately add up different sums of monies and rfi@ability to make change when given a
price and total because she would become veryrétest and give up on the task being
presented. The third participant was a 20-yeamwée who had Downs Syndrome. He had some
problems with his expressive language and demdasdtealot of behavioral issues that distracted
from the learning environment. This participant &ped in a great deal of guesswork to
determine his answers. He could identify a few sailue to guessing and demonstrated no
understanding of the value of coins. This partictpavas also unable to accurately add up
different sums of monies and had no ability to mekange when given a price and total. The
final participant in the study was a 20-year-olan&e who had a learning disability. Her
academic functioning levels were equivalent to altbe third grade level. This participant was
able to identify all coins and dollars and theilues. She was unable to accurately add up
different sums of monies when factoring in tax &ad minimal abilities to make change when
given a price and total. All four participants hadlunteer jobs within the community and
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expressed interest in long-term paid positionortier to make them more marketable and have
a more probable rate of success in their job placeias imperative that they acquire basic
computational skills.

The study took place in a transition program inpacsal education classroom located on a
community college campus in the Pacific Northwd@stere were two transition classrooms in
this program; the study took place in one clasthefclassrooms. There were 12 students in the
class, one instructional assistant, the reseacloaoperating teacher, two job specialists, and
one CTE (career technical education) instructoe $tudy took place some mornings after the
daily question was completed upon arrival to sctesml most Friday afternoons. The classroom
setting was always consistent with several largdetain the shape of a horseshoe and chairs
arranged around the outside of each table. The eunftstudents in the classroom was different
almost every time the participants met with theecagsher. The study never required for the
participant to leave

Materials

Materials included a fake dollars, coins, menusinding worksheets, and data sheets. The
participants were provided with verbal praise. Ehewas no cost associated with the
implementation of the research project.

Dependent Variable

The dependent variable in this study was the gbibtt accurately identify and add a certain
number of coins, give the correct amount of monégnvpurchasing items, and providing the
proper amount of change from a given sum. Theseepdores and prompts were presented
verbally in the same way each day. In the beginmhgses of instruction the researcher
presented the question, “What is the name of tbis @and how much is it worth?” The
participant was asked to name the coin and theevdfuthe participants made the correct
identification on the first try the researcher wbyut a plus (+) on the data sheet. If the
participant said an incorrect answer, did not regpwithin 3 seconds, or chose to not respond a
minus (-) was provided on the data sheet. Afterfitst question was mastered the researcher
moved onto asking questions like, “If you want toyla taco salad for $4.99 how much money
will you need to give the cashier?” Scoring was elam the same manner as above. The final
kinds of questions asked were, “I would like to kgookie for .89 cents, | have $1.00. How
much money will | get back?” Scoring was done ia #ame manner as previously stated. Data
were taken three to four times a week dependinghenparticipants’ work schedules and
classroom activities.

Data Collection and I nter observer Agreement

A data collection sheet was used to keep track@piarticipants’ progress. For each session the
participant was asked the same question three .tilites allowed them to get enough practice
with each denomination of money and with each assigask (giving proper money amounts
and giving proper change). In the data sheet tkeareher provided three pluses and three
minuses in each box so it could be easily indicatatlie participants’ answered the question
correctly or incorrectly. The data table was setinpa chart form, the coin and dollar
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denominations were the headers or each columngdlmn left side of the chart the date and
phase was recorded. In the remaining boxes thresepland minuses were written in each box
(See Figure 1).

The participants wanted to reach 90% accuracy eetid of the study. Interobserver agreement
was taken every third session. The agreement wés @8 all the data that was collected
throughout the study.

Experimental Design and Conditions

The experimental design was multiple baselines sscpmarticipants (Kazdin, 2011). In the
beginning of the research project data was takerntwo to three days, once completed the
intervention was implemented. The intervention Wwesken into a few stages in order to reach
each participants level of need. Baseline was takemy time data was collecte@aseline was
taken for 3 days at the beginning of the first ghaintervention. The participant was asked to
name all the coins and dollar bills up to twentylats. Baseline was taken each time data were
collected through all phases of intervention.

Pretest. All twelve of the students in the classroom whesdd on their ability to identify coins
and dollars and their ability to count change ($able 1). The pretest was used to determine
what students were going to be used for the sflidg.three students who scored the lowest and
one who scored the highest were asked to parteipahe study. The higher functioning student
was selected to compare results and advance Hisr ski

Baseline. During baseline the participants were asked tatiflel, 5, 10, and 25 cents and 1, 5,
10, and 20 dollars using fake money. Each value pvasented three times. If they gave the
correct verbal response a “+” was recorded, if dbakincorrect response was give a “-“ was
given. Baseline was taken for three sessions. HErgcypants received positive feedback for
there answers during baseline, but no correctigddack were provided.

Direct instruction with model, lead, and test. This type of direct instruction technique was
used to teach the participants how to properlyge@e coins and dollars, how to give the proper
amount of money when purchasing items, and hovetiarm change. There were three steps in
this process.

The researcher would model how to complete theretégjoal. For example, if the researcher
wanted the participant to identify coins or dollate would point to a penny and say, “this is a
penny.” For more complex strategies, such as pafginépod, the researcher would model how
they would look at the price of their meal ($5.80§ count out $6.00 to give to the cashier.

After the researcher showed the participant howotoplete the desired task the participant and
the researcher completed the task together. Tivis tiee researcher the opportunity to lead the
participant through the task so they could be getou success. The researcher would ask the
participant to do the desired task independentlhanl error occurred the researcher would go
back to the model step and reteach the skills.

The first phase of instruction used a model, ldadi procedure to teach the participant to
identify each coin; penny, nickel, dime, and quaaied the bills; one, five, ten, and twenty. Each
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was taught in isolation and baseline was taken ewttry session. The researched presented the
coin being taught and said, “This is a penny.” Nie researcher would say, “say it with me.”
Lastly the researcher would ask the participant &Mis this?” and point to the penny. If the
participant said the wrong name or value the retearwould stop them and say, “this is a
penny. What is this?” Then they would practicehitee more times. After this the researcher
would move onto the next coin and do the same proee This procedure was used on all the
coin and dollar values.

After phase one was mastered the researcher wanketiscrimination between the coins and
dollars. The researcher would start the data dadledy taking baseline. Next the researcher
would lay out the coins and dollars and tell thetipgpant to, “Show me the [coin/dollar].” If
they answered correctly the researcher would mate the next question. If the participant
answered incorrectly the researcher would stop thedhsay, “This is the [coin/dollar]. What is
this?” and then the researcher would mix up the aid ask for the same [coin/dollar] again.
This process would be repeated three times in ebefare moving onto the next value.

The next phase of intervention was money countReyticipants were instructed using play
money and real coins. They were given a serieslisfdnd coins and were asked to add them
together. One of the higher functioning particigawas expected to add the values in her head;
the other three were instructed with calculatotse Tesearcher presented the participant with a
mixture of different values coins and dollars armbwged them how to enter them into the
calculator then had them independently enter vaintesa calculator. This was practiced until
mastery was met.

The next phase of intervention was practice witidiireg a menu/price list and factoring in sales
tax in order to purchase items. The next dollaatsgyy was taught in order to teach participants
to give one extra dollar when their sum total ideld cents. In order to teach this concept the
researcher created a menu for a school cafetedaagprice list for a beauty salon. First the
researcher modeled how to factor in tax and roorttieé nearest cent. A formula was created for
the participant to use every time (See Table 2) thetored values. The researcher modeled how
to use the formula to factor in tax and add ithte total price. After the researcher modeled the
system the participant practiced and was correcederrors if needed. First single items
purchases were practiced, then multiple items wensbined and practiced. After the menu was
mastered the price list was presented and the pasuedure was used.

For the final phase of intervention, the participamd the researcher switched roles, the
researcher went shopping and the participant hadsb her out. The model, lead, test procedure
was used for this phase as well. They were allowagse calculators to add the values of things
being purchased and to subtract the total priom fitte amount they were given by the customer
(researcher). After they did this they were to @¢daack proper change. If they made an error the
researcher stopped them, instructed them to addallbes up again, subtract them from the total
monies again, and recount proper change with priognpt

Interobserver Agreement and Reliability of M easurement

Interobserver agreement was completed by havingta fanctioning student in the class, the
master teacher, or instructional assistant sitr@nside of the participant while the researcher sat
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on the other side during the session to take ddta.reliability person was given a copy of the
data sheet and filled it out as the session pregtks Interobserver agreement scores were
computed by counting the number of agreements (bloskervers making the same notation) and
dividing by the number of agreements plus disagesgsiand multiplying by 100. Interobserver
reliability was collected for 33% of the sessiomsnpleted. For the first participant the mean
agreement for score per session was 96% with aerafg92% to 100%. For the second
participant the mean agreement for score per segss 99% with a range of 96% to 100%. For
the third participant the mean agreement for sqmee session was 100%. For the fourth
participant the mean agreement for score per sesss 97% with a range of 92% to 100%.

Findings

The overall results of this study showed an inae@a®ach participant’s ability to handle money.
Two of the participants increased their abilitydentify and discriminate between coins and the
remaining two participants increased their ability count money and give/receive proper
change. During baseline the first participant hachaerage score of 56% for 1 cent, 67% for 5
cents, 22% for 10 cents, 0 % for 25 cents, 100 #1000, 0.0% for $5.00, 0.0% for $10.00,
0.0% for $20.00. During the Direct instruction mbdead, and scores improved for each
denomination with the exception of $1.00 for P@pant 1. As seen in Figure 2, she showed
mastery in one because she said “one” for almastyeanswer. For 1 cent her average increased
to 87%. For 5 cents her average increased to 8®%1® cents her average increased to 80%.
For 10 cents her average increased to 80%. Foes ber average increased to 80%. For $1.00
her average decreased to 87 %. For $5.00 her averagased to 73 %. For $10.00 her average
increased to 67 %. For $20.00 her average increaségl %.

During baseline Participant 2 had an average swoi®0 % for 1 cent, 78 % for 5 cents, 67 %

for 10 cents, 100 % for 25 cents, 100 % for $110) % for $5.00. 100 % for $10.00, and 100

% for $20.00. During the Direct instruction modielad, and test conditions, the participants
scores improved for each denomination that madtady not been reached in during baseline.
For 5 cents her average increased to 100 %. Faed® her average increased to 100 %. This
participant was moved to the next phase of intdieenwhere she was taught to count out

designated amounts of money using different contsdollars. In baseline her average score for
$11.00 was 100 %. For $1.00 her average score &&.3or $25.31 her average score was
zero %. For $2.79 her average score was zero %$%00 her average score was 67 %. For
$10.00 her average score was 33 %, and $20.00 yezage score was 67 %. After the

intervention, her average score for $11.00 impraed®0 %. For $1.00 her average score was
67 %. For $25.31 her average score was 67 %. F@9%%er average score was 100 %. For
$5.00, $10.00, and $20.00 her average score wa%100

During baseline Participant 3 had an average safor8 % for 1 cent, 67 % for 5 cents, 78 % for
10 cents, 67 % for 25 cents, 78 % for $1.00, 8%0%:$5.00. 78 % for $10.00, and 78 % for
$20.00. During the use of Direct Instruction Mqdetad, Test the participants scores improved
for most of the denominations. For 1 cent his ayeriacreased to 89 %. For 5 cents his average
increased to 78 %. For 10 cents his average dette@ms67 %. For 25 cents his average
decreased to 45 %. For $1.00 his average increasEaD %. For $5.00 his average increased to
100 %. For $10.00 his average increased to 1000¥$20.00 his average increased to 100 %.
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Because Participant 4 showed mastery of phasetwogand three during intervention with 100
% accuracy, her target skill was changed she waghtao read a menu, calculate sales tax, and
state the final price of the item. In baseline gbeall the values incorrect because she had no
concept of how rounding worked. Single values wanesented first. During the use of Direct
Instruction Model, Lead, Test the participants ssamproved for all the items on the menu. For
milkshake she had an average of 89 %. For Fremef $he had an average of 56 %. For candy
bar she had an average of 67 %. For hot dog, smgosalad she had an average of 100 %. The
next phase included adding multiple items on a nterfind the tax and final price. In baseline
she mastered all values that rounded neatly. Fiksh@ke and hot dog, and milkshake hotdog
and french fries her average was 100 %. For Frénet and salad her average was 67 %. For
French fries and soup her average was 67 %. Falycamd hot dog she had an average of 67 %.
For soup and salad she had an average of zerot#. iAfervention her ability to factor and add
tax using rounding increased to an average of 100itbthe exception of soup and salad that
had an average of about 17 %.
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Conclusion

Overall results show Direct Instruction model, legst increased the four participants ability to
identify and discriminate coins and dollars, coomdney, give the proper amounts as seen on a
menu, and give change. This replicates some opmwious research (Hastings, Raymond, &
McLaughlin, (1989 teaching money skills to high@chwith developmental disabilities and also
young adults (Watanabe, McLaughlin, Weber, & Sha®4,3).
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Suggestions and Recommendations

Some of the strengths of this study were thatainadd the participants to work at their own pace
and did not move them to the next phase of intdiweruntil they had reached mastery in their
current phase. Also it allowed for students to foan one key component at a time which
allowed student frustration remain low. The mastefynew skills gave the participants

confidence to move onto more complex skills. Theigpgants were excited to work on more

complex skills, which made it easier and more espby to move through the phases of
instruction.

There was no cost associated with conducting thidysand the effort was minimal on the part
of the researcher to implement and gather the ddta.participants were there every day the
data sessions took place. The research felt Diresttuction was an ideal method to help
students with disabilities acquire new money skills

There were several limitations in the present mebeaFirst, due to time restraints with the two
participants who were learning the more compleXisskit required them more time to work
through the problems they were asked to do. Thdeniiadifficult to get numerous data sessions
completed. This has been a common finding acros&l@ range of our research completed by
both graduate and undergraduate students (McLaughlal., 1999; B. Williams, McLaughlin,
Williams, R. & Howard, 1995).

Additional research is needed to further documieaitt Direct Instruction, with the use of money,
is appropriate for all students with varying disdiles. This study has clearly shown that students
with a range of disabilities were able to increéiseir money skills using Direct Instruction
model, lead, and test methodology.
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