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This study evaluated the effectiveness of Precision Teaching techniques, skip counting, previewing, and prompting on the accuracy and fluency of see to write math facts with three middle school students identified as learning disabled.  An ABCD time series design was employed.  The intervention package did improve the students' accuracy and fluency for see to write math facts for two of the students.  Unfortunately, the goal of 80 digits per minute for three consecutive days was not achieved with any student.  The applicability of skip counting for middle school students is discussed.  

A solid foundation in math facts is a prerequisite to any job opening in our globally competing world.  Potential employers are interested in hiring employees with sound math skills.  Sound math skills are built on the ability to complete math facts accurately and fluently.  Mathematics is like an inverted pyramid of higher ordered skills.  Accuracy and fluency are prerequisite skills to learning and mastering higher order math skills.  Higher order math skills are sought and handsomely paid for in today's competitive job market. The teaching of multiplication facts is a basic part of the math curriculum.  Research has shown that students with learning disabilities often use counting strategies (e. g. finger counting) to solve basic mathematical problems (Lerner, 2001; Skinner, Beatty, Turce, & Rasavage, 1989).  These strategies typically result in a general lack of speed in computing math problems, which can dramatically diminish the student's performance of mathematical functions commensurate with peers and the requirements of many math related tasks (Skinner et al., 1989; Skinner & Schock, 1995).  


Calculation skills have been seen as one of the predictors in assessing a student's success in general academic performance (Lloyd, 1978; Haring, Lovitt, Eaton, & Hansen, 1978).  
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For example, Lloyd (1978) conducted longitudinal studies which showed that poor academic performance, found as early as the third grade, was a predictor of later school failure and increased risk for dropping out of school.  Thus, building fluency (i.e. improving speed), as well as increasing accuracy in math should improve the likelihood of a student's future academic and social success.  

Immediately recalling of math facts is superior to using counting strategies, and allows students to respond with less effort and more fluency across settings (Pieper, 1983; Resnick, 1989).  For example, many of the math skills need to be performed at a certain rate or speed in order to be functional (Heward, 1994; Johnson & Layng, 1994; McLaughlin & Skinner, 1996; Miller & Heward, 1992).  The use of finer counting strategies by students may be acceptable for addition and subtraction problems, but are insufficient for multiplication and division and more complex problem types (Silbert, Carnine, & Stein, 1999).  Further, individuals with deficiencies in math skills may also be excluded from certain vocational and career options (Resnick, 1989; Resnick, Wang, & Kaplan, 1973; Skinner & Smith, 1992).  In addition, automatically recalling basic number facts allows the student to devote more attention to more complex mathematical procedures (Binder, 1994; Johnson & Layng, 1994; Resnick, 1989).  

The propose of this study was to increase the fluency and accuracy of see to write math facts within three middle school students identified with learning disabilities using skip counting. 

Method

Participants and Setting

The participants of the study were three seventh-grade students enrolled in an integrated special education math class.  The class was a mixture of special education and general education students.  The study involved two 14-year-old females and one-15 year-old male student enrolled in a medium sized middle school .  Each participant matched the state and federal definition for learning disabilities in math.  All three students indicated that their skills in math were below grade expressed a poor view of their ability to improve their skills.  All three students were receiving failing grades in math at the beginning of the research.  The setting for all sessions  was the school library during the last 10 minutes their respective math class.  

Dependent Variables and Measurement Procedures

The dependent variables were digits correct per minute and percent correct per session.  The first author used timed probe sheets to collect data on both digits correct per minute (fluency) and percent correct responses (accuracy).  Data were collected three times a week for approximately 10 minutes per session.   

Reliability

Reliability of measurement was calculated by having the data sheets regraded by a second 
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interobserver.  Reliability was taken once during baseline and once during each of the three intervention phases.  Reliability in terms of correct digits as well as problems correct was 100%.   

Experimental Design and Conditions

An ABCD design (Kazdin, 1982) was utilized in the study.  Data were collected for approximately six weeks.  The study was interrupted by spring breaks of both students and first author.  

Baseline.  Baseline consisted of timed, 2-minute probes to establish relative fluency and accuracy.  Data were taken for two data days.  

Preview of probe sheets without skip-counting practice.  Students were timed for 2 minutes on a probe sheet without  skip-counting practice prior to timings.  Students were allowed to preview the probe sheet and the answer key for about 45 seconds prior to their timings. 

Skip-counting prior to timing.  The skip-counting prior to timing phase of the study was conducted for five sessions.  During this phase the students practiced skip counting prior to completing the 2-minute probe sheet in math.  

Sample Skip Counting Forms 

5's

_____, _____, 15, ______, ______, ______, 35, ______, _______, 50, 

_____, ______, 65, ______, ______, ______, 85, _______, ________, 

100, ______, ______, ______, ______, _______, 130, 135, ______, 

_____, ______, ______, 160, ______, _______, _______, 180, ______,

______, ______, ______, ______, _____, ______, _____, _____, 230, 

_____, ______, _______, _______, 255, ______, _____, _____, _____

6's 

_____, 12, _____, _____, 30, _____, _____, 48, _____, _____, ______, 

72, _____, 84, _____, _____, 102, _____, 114, _____, ______, 132, 

_____, 144, _____, 156, _____, 168, ______, ______, _______

8's 

_____, 16, ____, 32, _____, ______, 56, _____, 72, _____, ______, 

96, _____, 112, ______, ______, 136, ______, 152, _____,

168, _____, _____, _____, 200, _____, _____, _____, 232, _____, 

_____, _____, _____, 272, _____, _____, _____, _____, _____, 
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Prompts, skip-counting and timing.  The final phase of the study the first author provided prompts during the skip-counting.  The experimenter redesigned a probe sheet that provided prompts to increase fluency and accuracy of skip-counting practice   This phase was in effect for data days

Results and Discussion


The overall outcomes were variable across students. As shown in Table 1.

  

Table 1.  The average movements per minute and accuracy for each

students for the four experimental conditions.

Student
Conditions
 
 
Movements Per Minute   
Accuracy Per Minute

  S-1

Baseline
             


37


92



Timing Only
   

42


94



Skip Counting
   

42


93



Prompted Skip
   

40


89



Counting

  S-2

Baseline
             


37


92



Timing Only
  

42


94



Skip Counting
   

42


93



Prompted Skip
   

40


89



Counting

  S-3

Baseline
             


31


90



Timing Only
    

27


91



Skip Counting
   

32


88



Prompted Skip
   

30


90



Counting




The results of the study indicate that math scores of accuracy and fluency can be increased with middle school students with learning disabilities by using Precision Teaching methods.  Two students seemed to improve their accuracy and fluency, while the third student showed little noticeable improvement.  

The study demonstrated both strengths and weaknesses for skip counting.  The study was not time consuming and should be easy to replicate with a larger sample of students.  Also, having the students engage in count by's did not require additional training of staff or students. 

The present research also had several limitations.  For example, data were not able to be gathered consistently due to the students' and the first author's spring break.  The results indicated that students demonstrated a decrease in correct rates for every Friday of the study.  The reason for this phenomenon remains unknown.  We hypothesized it had to due with the end of the week and the middle school student's were looking forward to the weekend.  

We gained a great deal of knowledge from the study to apply toward future endeavors.  The time of day chosen to complete the study was not very convenient for the experimenter or the students.  A better time would have been more appropriate.   The first
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 author also learned an important lesson about proofreading the prompts on the probe sheets before giving the probe sheets to the students.  

The differential outcomes were of import.  It appears that skip counting does not generalize to math facts as much as one would expect.  If skip counting approximated the skill that is needed to do well on probe sheets (e. g. writing solutions to problems), then we may have found some differences.  Additional research will have to carried out to determine which of these factors contributed to the lack of strong outcomes.  
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