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Abstract

The purpose of this study was to evaluate the effectiveness of a model-lead-test paired with contingent
rewards on the basic rote counting skills of a four-year-old girl in her home. Our participant attended a
university-sponsored preschool twice a week. She also came from a stable household. Before the study
began, the participant could not count to 15 without skipping numbers. When rewards and model-lead-test
were employed, the participant’s counting improved. The efficacy of employing model-lead-test in the
home was discussed.
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Introduction

It is essential for basic rote counting to be mastered by all early elementary students in order to
advance to further stages of mathematics. Rote counting is the foundation of mathematics and all
future mathematics will be built off of basic rote counting [*' 2. Rote counting can be defined as
the memorization and naming of numbers in the correct sequence without the association of the
number to an object. The ability to rote count is a prerequisite skill for future math skills. To
count rationally means to establish a one-to-one correspondence from a subject of natural
numbers onto a set of objects 1. The mastery of rote counting, number recognition and rational
counting are critical math skills and a precursor for success in kindergarten as well as the
elementary school curriculum [ 4, Silbert, Carnine, and Stein, ! have suggested that counting
skills, are not only important in and of themselves, but are also an important prerequisite skills
for many problem-solving strategies that are needed in the later grades.

Rational counting is a skill that is fundamental for carrying out daily activities. Sandler [
reported counting should be an integral part of even very young children’s daily routines.
Sandler also suggested that instructions use such methods, having a child look for her two shoes,
holding up three fingers to show how old he or she is, or counting to see if she has gotten as
many cookies or treats as a sibling or friend. In order to carry out the latter tasks, as well as
numerous other daily living skills, an individual would need to have the skills of both rote and
rational counting in his or her repertoire.

Research has validated the importance of early experiences in math for lasting positive outcomes
[7. 8 This and other research has noted the importance of early learning in children and the link
to future proficiency in mathematics. Children typically develop through a predictable sequence
of steps and milestones. However, they may not advance in the same way or at the same time as
their peers. Kellar-Guenther et al., [ suggested the more skills a child has learned when they
begin kindergarten can greatly affect their trajectories for success through early elementary
school. Therefore, it's important that children start with as many skills as they can. Research has
also found that children who could recite and count to 20 in preschool had the highest test scores
for math at the end of 1st grade. Typically developing children between ages three and four are
able to “count objects or people up to 10 or 20. If a child lacks the skill of rote counting,
counting a group of items is going to be difficult for them to master [1,

Our case report implemented and evaluated a teaching strategy called Model-Lead-Test [19,
Model-Lead-Test (MLT) is a highly structured error correction procedure that teaches students
to independently correct their errors and provides additional practice for the child to remediate
their errors [> 14121, MLT provides frequent opportunities for students to practice errors correctly,
thus reducing the chance that incorrect responses will be learned 231, When using this strategy
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the instructor first models the correct use of counting. Next,
the student and instructor engage in the correct response
together. Finally, the child is required independently say or
write the correct response % 41, When their participant was
tested, the instructors were able to assess her level of
understanding of her location. Peterson et al. implemented
MLT to teach a student how to appropriately answer her
location in her public school. With fading the use of visual
prompts upon the MLT intervention, the participant “was
taught to answer correctly when prompted to nine different
places throughout his school. The participant was able to
maintain this skill” [*4l. The MLT intervention was paired with
contingent rewards. A reward is contingent when a desired
object is given to the participant immediately following an
appropriate behavior in hopes of increasing the rate of the
specified behavior. The use of contingent rewards has been
very effective, especially in comparison to non-contingent
rewards. Lepper, Deavney, and Drake 1 found that non-
contingent rewards generated little change in intrinsic interest
for students. In the present study, correct counting in sequence
was the academic behavior that was rewarded contingent upon
the response.

The purpose of this study was to evaluate the effectiveness of
a model-lead-test paired with contingent rewards on the basic
rote counting skills of a four-year-old girl in her home. A
second purpose was to provide a replication our recent
research [181 using MLT in a home setting by a parent. In the
present replication, these procedures were implemented and
evaluated out by two undergraduate special education
candidates completing their program of study at a local private
university (171,

Method

Participant and Setting

The participant was a four-year-old typically developing girl
with no known disabilities. She attended pre-school and lived
in a very stable household with her mother, father, and older
brother. Before the study began, the participant counted to the
number 15. However, she would skip numbers. It was not that
“Ava” lacked the academic understanding or ability to count
in the correct sequence, but rather that she was reluctant to
because there were certain numbers that she did not “like.”
She would typically omit numbers, most often fifteen and
seventeen. This was considered to be an error because the
participant was quickly approaching kindergarten and
according to the state core content, students in kindergarten
are expected to “rote count by ones forward from 1 to 100.
Until the participant counts in the proper sequence, she is not
going to be able to effectively gain new counting skills or
advance to further stages of mathematics.

The study was conducted in the living room of the
participant’s home located in Spokane, Washington. During
each session, the participant and researcher were the only
individuals in the room. On average, there were two sessions
per week with each session lasting approximately 20 minutes.

Materials

The materials in the present case report included the
following: (a) the data collection sheet, a ball, various
rewards, and the camcorder on the cell phone belonging to
one of the first two authors. The ball was used during
intervention. The researcher and participant would sit on the
carpet of the living room and roll the ball back and forth,
saying the following number in the sequence with each roll.
Our rewards included Chapstick® and or chewing gum. These

rewards were selected by our participant before each session
took place. The camcorder was used during each session to for
reliability of measurement.

Dependent Variable

The target behavior measured was how many numbers in
order that “Ava” counted without making an error. Correct
answers were defined as the highest number that the
participant counted to in the proper sequence without skipping
any numbers. This was the number that was recorded for each
session. Errors were defined as skipping a number, mixing up
the order of the numbers, or saying a number that did not
belong in the sequence. There was not a specified amount of
time that the participant was required to respond within.

Data Collection and Inter-observer Agreement

Data were collected through event recording. For each
session, the researchers recorded the highest number that the
participant correctly counted to on a data collection sheet.
Each session was recorded. For reliability purposes, the
second researcher viewed the recording of each session and
recorded the highest number that she believed the participant
to have reached. The researchers were in agreement across all
sessions. The mean agreement was 100% with a range of
100%.

Experimental Design

A changing criterion design 1% 191 was used in the present
study. This design was chosen because the counting limit
could not be determined. This also allowed for the researchers
to teach “Ava” to count to a number based on her performance
during the prior sessions. Each time the participant correctly
counted to a number for two consecutive sessions, the
criterion line moved up by one. This meant that during
intervention, “Ava” was instructed on the next number in the
set through Model-Lead-Test method and was then tested on
her knowledge of the new number, which was recorded. The
changing criterion began at 15 since the participant correctly
counted to 14 during at least two sessions of baseline.

In the present study, the researcher and participant rolled the
ball back and forth. For each roll that was made, “Ava” was
required to say the succeeding number. When she said the
incorrect number or did not know the next number in the set,
one of the first two authors would stop the participant and
implement MLT. When “Ava” correctly counted to the
specified number, she received a stick of Chapstick® or a
piece of gum depending upon her choice of a reward for that
day.

Baseline

During baseline, the researcher would direct the participant to
count as high as she could after the prompt, “Count as high as
you can.” We never stopped or corrected “Ava” when she
counted during baseline. After each session of baseline was
complete, the participant was given praise for her counting.
The participant correctly counted to 14 for all four sessions of
baseline.

Model-Lead-Test

When the participant said an incorrect number or did not
know the next number in the set, the researcher would stop
her and model how to correctly count to that number, with
emphasis on the specified number. The researcher would then
lead the participant in reaching that number by counting to the
fixed number with her while rolling the ball back and forth.
Following this, first two authors prompted our participant to
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count to that particular number on her own, which was the
“test” part of the intervention. Eight criterion changes were
employed during this condition.

Data Collection and Inter-observer Agreement
Data were collected through event recording. For each
session, the researchers recorded the highest number that the
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participant correctly counted to on a data collection sheet.
Each session was recorded. For reliability purposes, the
second researcher viewed the recording of each session and
recorded the highest number that she believed the participant
to have reached. The researchers were in agreement across all
sessions. The mean agreement was 100% with a range of
100%.

B e R el

1 2 3 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18 19 20 21

Sessions

Fig I: The number of numbers counted up to during baseline and the eight criterion changes (horizontal dashed lines) with model, lead, and test.

Results

The results for our participant are shown in Figure 1. The
mean number that the participant correctly counted to during
baseline was 14 with a range of 14. When counting for
baseline sessions, “Ava” counted to 21, but skipped the
numbers 16, 18, 19, and 20. The trend during baseline was
neither increasing nor decreasing but rather consistent across
all four sessions. The mean number that the participant
correctly counted to during MLT increased. The grand mean
was 17.1 numbers in sequence (range: 14 to 21). The trend
during the Model-Lead-Test was increasing and stable. On
May 1st, or the fourth to last data point during intervention,
the subject was sick with a fever, explaining the decrease in
the number which she was able to reach during data
collection.

Discussion

The present outcomes indicated that MLT was an effective
intervention to teach a young typically developing child to
rote count. Our results showed that during baseline the
participant successfully counted to 14 without making any
errors. After the MLT intervention, our participant
successfully counted to 21 without making any errors. The use
of the changing criterion design was able to document these
changes.

The present study was straightforward to implement and was
cost-efficient. Prior to the study, the participant would skip
numbers. However, the researchers were still able to get a
rough estimate for how far she could count. Another strength
of the study was that it was a Model-Lead-Test intervention,
meaning the correction procedure was simple to implement.
When an error was made, the researcher would simply go

back to the number before error and begin to count, putting
emphasis on the number that the participant made a mistake
on.

There were a couple of weaknesses in this case report. The
first two authors were only able to meet with the participant
twice a week. In order to see more extensive results however,
more than twice a week is needed. The participant that the
study was conducted on was extremely stubborn and made
mistakes on purpose. Another weakness of the study was
during Session 18, the participant was sick with a fever and a
severe cold. This resulted her only being able count to 18,
even though she had reached 19 in the previous sessions. Also
the first two authors had set the criterion at 20, so was below
that for that session. The first two authors chose to keep the
criterion at 20 since the previous two data points indicated
that she was able to count to 19 correctly. More confidence in
the MLT procedure would have been to decrease one of the
criterion ceilings ['® 2%, Unfortunately, this did not take place.
Therefore we would recommend that this should take place in
another replication of these procedures. Having the participant
mirror the criterion ceiling when it was reduced would have
added additional confidence to the present outcomes.

The results of the study show that our intervention became
successful. The present study was only conducted in the living
room of the participant’s home. If the study was to be
replicated, it should take place across multiple settings to
ensure generalization [2%:22, If the first two authors had not run
out of time, they could have assessed maintenance of
treatment gains of the rote counting skills by returning to
baseline several weeks following the study or simply probed
rote counting in other settings. The graduate improvement
after the first criterion was developed remains an issue.
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Maybe, if our MLT intervention could have taken place four
or five days a week rather than just two days, our results
would have been less gradual.

The results for the study showed an improvement of seven
numbers. During baseline the participant could only count to
14 without skipping any numbers. After intervention, she
successfully counted to 21 without skipping any numbers.
During baseline when the participant would count as high as
she could, she would say “13, 14, 16, 18, 19, and 20” and
continue up to 30. The participant consistently skipped the
numbers 15 and 17. This is why the first 6 data points are 14.
Getting the participant to say 15 took multiple sessions, but
once she reached 15 the rest of the sequence got easier.

The outcomes also replicated our prior research employing
MLT [11 14,16, 23, 24, and 25] * Ag with come of our other research,
special education candidates were able to implement and
evaluate an academic intervention. Finally, most of the
research has employed a wide range of students with
disabilities. In the present case report a typically developing
child was employed. This type of replication adds to the
power of the reported outcomes 8. Clearly, with only on
participant, further research may wish to employ more
participants with a wide range of skills.
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