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EDITORIAL 

Since becoming the editor of the Journal of Precision Teaching and Celeration in 2002, I 
have had the opportunity review all types of Precision Teaching research. True to the defini- 
tion of Precision Teaching, an approach that systematically measures instruction and facili- 
tates decision making, Precision Teaching continues to evolve. The current issues has a num- 
ber of articles that highlight how Precision Teaching stays true to its form but adapts to the 
changing needs of the current educational system. 

Through the application of an intervention method called repeated reading, Sweeney, Ring, 
Malanga and Lambert show celeration and learning pictures of elementary aged students 
who improved their reading. Berens, Boyce, Berens, Doney and Kenzer show how Precision 
Teaching can evaluate retention, endurance and application, three critical learning outcomes 
associated with fluency. The two articles both demonstrate that Precision Teaching 's strong 
measurement system allows a view of behavior not otherwise available. Additionally, the 
articles show how the orderly application of Precision Teaching over many years has resulted 
in a technology of learning born of thousands of standard celeration charted data. 

A tradition that has its roots in a respect for standard displays of behavior, chart shares 
have continued to appear in the Journal of Precision Teaching and Celeration as well as at 
conferences and informal gatherings. The charts in this issue show the diversity of those that 
use Precision Teaching. Anderson and Alber share a chart showing how a 15-year old student 
learned to read better and changed his behavior when it came time for his reading instruc- 
tion. King, Moors, and Fabrizio share a chart that displays a child with autism learning diffi- 
cult prepositions. Fabrizio, Schirmer, Vu, Diakite and Yao present standard celeration charted 
data detailing how two variables affect the joint attention of a child with autism. And last, 
Stevens chart share examines efficient ways of monitoring a learner's progress. 

Richard M. Kubina Jr. 
Editor, The Journal of Precision Teaching and Celeration 
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Using Curriculum-Based Assessment and Repeated Practice Instructional Procedures Combined 
with Daily Goal Setting to Improve Elementary Students Oral Reading Fluency: A Preservice 

Teacher Training Approach* 

William J. Sweeney, Mary M. Ring, Paul Malanga 
The University of South Dakota 

Michael Charles Lambert 
Cleveland State University 

This demonstration project evaluates the effectiveness of repeated reading techniques combined with 
daily goal setting to build oral reading fluency with fourth-grade students. This reading fluency 
demonstration project was a combined effort of the School of Education at The University of South 
Dakota with the teachers in the Sioux City Community Schools. This project was designed to address 
some of the reading needs of students enrolled in one of its elementary schools with a large 
population of academically at-risk students. Thirty-nine fourth-grade students, from two general 
education classes, worked with 8 undergraduate practicum tutors from the university. The practicum 
tutors worked with the students in groups of 1to 4 for approximately 45 minutes focusing on basic 
reading skills. The tutors met with their groups two to three days a week on average for 
approximately five weeks. The experimental design used was an analysis of fluency celerations and 
learning pictures common to Precision Teaching programs. Precision Teaching measurement proce- 
dures were employed to evaluate the repeated readings procedures. Results showed substantial 
fluency improvements with multiplying learning pictures for oral reading passages. The 
implementation of these procedures were effective at improving the students' reading fluency, were 
cost effective in terms of time and resources, and took little time to administer. Implications for 
classroom instruction and adoption of repeated reading procedures for both students academically 
at-risk and teacher training are discussed. 

DESCRIPTORS: Precision Teaching, reading fluency, repeated reading 

Many authorities point out the importance 
of structured, repeated practice for students to as- 
sure proficiency with any skill taught in the class- 
room (Samuels, 2002). High performance athletes, 
musicians, artisans, and accomplished writers all 
understand the importance of prolonged, struc- 
tured, daily practice routines to assure mastery of 
the skills required in their profession. In fact, a 
concert violinist or an accomplished baseball 
pitcher would not think of playing a formal con- 
cert or pitching in a competitive baseball game 
without ensuring that they engaged in sufficient 
daily practice to ensure mastery of their instrument 
or of their fastball. In fact, many adults fondly, and 
sometimes not so fondly, reminisce about the hours 
they spent as a youth practicing their flute, draw- 
ing sketches of a tree, or practicing their wrist shots 
in hockey. Most of these adults will also readily 
acknowledge the importance of these practice op- 
portunities to their ability to excel in a recital, con- 
cert, formal art exhibit, or a competitive athletic 
activity (i.e., game, meet, or race). Unfortunately, 
as Samuels (2002) points out in relation to fluency 
development: "Although there is universal recog- 
nition that fluency (i.e., practice) is important, too 

little is done in the classroom to develop this 
important skill level" (p. 166). 

The National Reading Panel (NRP) reaf- 
firmed the importance of practice and fluency 
building procedures in its final seminal report, 
Teaching Children to Read (2002). The NRP report 
not only discussed the importance of daily prac- 
tice in learning to read the alphabetic and phone- 
mic code as well as building fluency in reading 
textual material, but it also addressed the need for 
fluency building procedures based on research 

*Special thanks is extended to Mr. Doug Robbins, 
Principal, and Jenny Wetz and Laurie Powell, 
Fourth-Grade Teachers, at Smith Elementary 
School in the Sioux City Community Schools for 
their support, hospitality, and willingness to allow 
us to work within their school's on this project. 

*Requests for reprints should be addressed to 
William J. Sweeney, Ph.D., The University of South 
Dakota, Division of Curriculum & Instruction, 
Special Education Program, 414 E. Clark Street, 
Vermillion, SD 57069. 
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findings for adequate understand and comprehen- 
sion of the reading text. Further, the NRP report 
emphasized the need for regular assessment of 
reading fluency in the classroom to assure that stu- 
dents are making adequate progress and to assure 
that if reading problems are exhibited that "timely 
and effective instructional response" or 
remediation is implemented to ameliorate said 
difficulties (p. 7). Even though reading fluency pro- 
cedures are largely overlooked during regular 
reading instruction according to Reutzel and 
Hollingsworth (1993), they are an essential com- 
ponent of good reading instruction. Good read- 
ing instruction assures that students not only cor- 
rectly identify the words within the text but are 
able to do this decoding automatically, therefore, 
allowing the student to divert their attention to 
the meaning of the text rather than concentrating 
on the sounding out of individual words. Thus, 
the introduction of fluency building procedures 
into reading instruction is an essential aspect for 
good teaching in this area as well as a necessity 
for improving the reading performance of students 
in the classroom. 

Samuels (1979) advocated for the incorpo- 
ration of reading fluency (i.e., speed and accuracy) 
procedures during reading instruction. Unfortu- 
nately, as was pointed out earlier, reading quickly 
and accurately are often overlooked outcomes of 
good reading instruction. Authorities say that (a) 
oral fluency is a necessary feature of good read- 
ing, (b) readers can acquire fluency with instruc- 
tion, and (c) fluent reading improves overall read- 
ing ability (Howell & Lorson-Howell, 1990; 
Sweeney, Omness, Janusz, & Cooper, 1992; Teigen, 
Malanga, & Sweeney, 2001). Fluency is a means 
for quickly and easily mastering new skills 
(Lindsley, 1992; Kameenui, Simmons, Baker, 
Chard, Dickson, Gunn, Smith, Sprick, & Lin, 1998; 
Sweeney, 1992; Sweeney, Sweeney, & Malanga, 
2001). Fluent readers become experts because they 
are more proficient at incorporating complex skills, 
assimilating large amounts of content, understand- 
ing knowledge structures, and problem represen- 
tation (Sweeney, 1992; Mastropeiri, Leinart, & 
Scruggs, 1999). In addition, fluency is related to 
the eventual generalization and maintenance of 
reading skills (Levy, Nichols, & Kohen, 1993; Max 
& Caruso, 1998; Sweeney et al., 1992; Teigen et al., 
2001). 

The purpose of repeated readings is to 
build fluency (Samuels, 1979; Rashotte &Torgesen, 
1985). Three components have been emphasized 
in research on oral reading fluency: (a) decoding, 
(b)overall reading speed and accuracy, (c) and the 
relationship between reading fluency and compre- 
hension. Research documents the effectiveness of 

reciprocal peer tutoring and a Precision Teaching 
measurement system with repeated readings to 
improve the reading fluency of elementary and 
severe behavior handicapped learners 
(Dowhower, 1989; Downs & Morin, 1990; Daly & 
Guldswog, 1992; Lee, 1990; Sweeney, 1992; 
Sweeney et al., 1992; Teigen et al., 2001). Additional 
research on potential classroom applications of 
repeated readings reaffirm the robust nature of this 
procedure and encourage more frequent use of this 
instructional method (Bolich & Sweeney, 1996; 
Durgunoglu, Mir, & Arino-Marti, 1993; Homan, 
Klesuis, & Hite, 1993; Sweeney et al, 1992). 

For example, Teigen et al. (2001) imple- 
mented a combined repeated readings procedure 
with an error correction package to improve the 
reading performance of a 10-year-old boy who was 
participating in a summer reading clinic. The com- 
bination of the repeated readings and the error cor- 
rection procedures was successful at increasing the 
number of words read correctly while simulta- 
neously decreasing the words read incorrectly 
across a 10 day instructional period. Additionally, 
Sweeney et al. (1992) showed that repeated read- 
ings combined with Precision Teaching measure- 
ment approaches were responsible for the read- 
ing improvements of a 43-year-old male who was 
diagnosed as functionally illiterate. Not only did 
the repeated readings improve his ability to read 
and understand textual material, but the reading 
instruction was also responsible for his reported 
improvement in self-confidence as it related to 
reading tasks. Further, repeated readings were 
successfully implemented on a classwide basis 
with third- and fourth-grade students while work- 
ing with undergraduate tutors from a local uni- 
versity (Robbins, Sweeney, Ring, &Sweeney, 1999). 

Although the focus of this project was to 
improve the reading performance of the students 
with mild disabilities who were in an inclusive 
setting, the results indicated improvements in oral 
reading fluency all of the students in the classroom. 
The importance of this study was that repeated 
readings and fluency building procedures are ef- 
fective for improving reading performance regard- 
less of whether a student is experiencing reading 
difficulties or are already reading at appropriate 
levels. Thus, teachers who incorporate repeated 
reading procedures and fluency building strate- 
gies as a component of their reading instruction 
are going to improve the reading skills of students 
who are exhibiting reading difficulties, while en- 
hancing the reading performance of those students 
who are achieving adequately in the classroom. 
One of the important difficulties in the integration 
of repeated reading procedures is the need to en- 
sure effectiveness of the fluency building strate- 
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gies. Integrating Precision Teaching measurement 
systems with repeated readings instruction as a 
method to build reading fluency is frequently ad- 
vocated by authorities in the area of curriculum- 
based measurement (Binder, 1990) and curricu- 
lum-based assessment (Sweeney, Ring, Robbins, 
Larsen, & Schnetzer, 1998). Precision Teaching 
measurement provides a frequency of responses 
over time and across days as its measurement unit. 
For example, a teacher can count the number of 
words read correctly or incorrectly and divide that 
number by the time allocated for assessment (e.g., 
one-minute) and come up with a count per minute 
measure. This count per minute measure is then 
charted on the Standard Celeration Chart across a 
series of days, thus providing the teacher with a 
quantifiable visual analysis mechanism that is sen- 
sitive to daily changes in reading performance. The 
teacher then possesses the information necessary 
to determine the effectiveness of the strategies, 
curriculum, and time required to improve a 
student's reading performance. Likewise, if the 
data from the chart indicates deteriorating or stag- 
nate performance, the teacher possesses the im- 
mediate feedback from the student's performance 
that suggest that changes, modifications, or accom- 
modations in the instruction are required. Preci- 
sion Teaching measurement approaches provide 
the teacher with a powerful tool for assessing 
student's reading performance as well as provid- 
ing a feedback mechanism to ensure the effective- 
ness and appropriateness of the instruction. 

Research shows that the immediacy and 
frequency of teacher delivered feedback, such as 
that provided by Precision Teaching measurement 
approaches, is functionally related to improve- 
ments in students' academic achievement (Coo- 
per, Heron, & Heward, 1990; Van Houten, 1980). 
Public posting systems are one measurably effec- 
tive means that are recommended to assist teach- 
ers in providing students with effective and mean- 
ingful feedback on their classroom reading perfor- 
mance (Lambert, Sweeney, & McLaughlin, 1996). 
An important component of many public posting 
systems is academic goal setting or setting instruc- 
tional aims. Unfortunately, few studies or projects 
have appeared in the literature over the past 10 
years documenting the effectiveness of daily goal 
setting for the improvement of reading fluency 
skills in the classroom. 

Cooper, Kubina, and Malanga (1998) pro- 
vided a set of guidelines for chart collections or 
frequency collections by teachers as a means of 
displaying individual student performance on the 
Standard Celeration Chart for the purposes of 
summative evaluation. Although integrating re- 
peated readings and daily goal setting combined 

with Precision Teaching measurement approaches 
was shown as an effective means of improving 
student's oral reading fluency (Robbins et al., 
1999), few recent articles in the literature display 
classwide summaries of improvements in reading 
fluency. Even though the monitoring of individual 
reading performance is at the heart of Precision 
Teaching, an important gap appears to exist in re- 
lationship to displaying a visual summary analy- 
sis of classwide improvements in reading fluency 
performance. 

Purpose. This demonstration project evalu- 
ated the effectiveness of repeated reading tech- 
niques on oral reading fluency for students aca- 
demically at-risk on a classwide basis. A concur- 
rent goal of this demonstration was to document 
the importance and effectiveness of integrating 
procedures for daily goal setting, as part of an over- 
all treatment package, for assisting students at 
improving their reading skills. Finally, this dem- 
onstration project shows the efficacy of using chart 
collections as a means of summative, classwide 
evaluation of the reading fluency instruction. 

METHOD 

Participants. Thirty-nine fourth-grade stu- 
dents, from two general education classes, worked 
with 8 practicum tutors from the university. The 
practicum tutors worked with the students in 
groups of 1to 4 for approximately 45 minutes fo- 
cusing on basic reading skills. Over half of the stu- 
dents from both of these classes had been identi- 
fied with reading problems and were enrolled in 
classes for students in special education, English 
as a Second Language, or Title 1reading. Further, 
the classroom teachers identified several students 
that were not currently enrolled in these remedial 
programs who were at-risk for academic problems 
due to social behavior, attendance, or other behav- 
ioral concerns. 

Setting. This demonstration project took 
place at Smith Elementary School in Sioux City, 
Iowa during the spring of 2002. The school that 
participated in this project is located in a racially 
and ethnically diverse section of the community. 
Roughly 61% of the students come from minority 
backgrounds (i.e., Hispanic, Native American, Af- 
rican American, Vietnamese, etc.) with an unusu- 
ally high percentage enrolled in English as Second 
Language programs. Based upon the school 
district's measure of socio-economic status (i.e., free 
or reduced school lunch programs), close to 68% 
of the students could be considered from economi- 
cally deprived backgrounds (i.e., below what could 
be considered the poverty line). 

Two integrated classrooms of students took 
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part in a combined repeated readings and goal 
setting instructional intervention. The repeated 
readings were conducted in the students' respec- 
tive classrooms or in the hallway adjacent to the 
classrooms. Tutors utilized the hallway because of 
limited space for the small groups and to elimi- 
nate as many auditory distractions as possible. Stu- 
dents from these classes worked in groups of 1to 
4 students with trained undergraduate special 
education practicum tutors. A university supervi- 
sor and the classroom teachers served as mentors/ 
coaches for the practicum tutors. These tutors used 
a combined repeated reading procedure with daily 
goal setting as well as Precision Teaching evalua- 
tion approaches to document the students' 
progress at building oral reading fluency. The 
practicum tutors sat across or perpendicular to the 
students in their respective tutoring groups. 

Movement Cycle/Movemen t Puoceduue. The 
movement cycle for oral reading was the number 
of words orally read during an one-minute tim- 
ing. The learning channels for oral reading were 
see/say (see word/ say word). The corrects were 
the number of words read correctly during the one- 
minute timing. The incorrects were the number of 
words read incorrectly (i.e., omissions, substitu- 
tions, additions, and mispronunciations) during 
the same period. 

The practicum tutor provided a retelling 
procedure for the student following oral reading 
timings. The retelling consisted of a free recall for 
the student in which they would tell all the infor- 
mation and details that they could remember from 
the reading passage. During the oral retell, the tu- 
tors counted key points related to the characters, 
facts, and specific action verbs from the passage. 
Although the oral retells were counted, recorded, 
and charted, they are presented in this article due 
to space limitations. 

PROCEDURE 

General Proceduues. Prior to the beginning 
of the instruction, the classroom teacher filled out 
a brief survey on each student providing an ap- 
proximation of the students' overall reading level, 
vocabulary and sight word recognition level, de- 
coding problems, and any other information nec- 
essary to help the practicum tutor get started with 
instruction. Based upon this information the 
practicum tutor selected three reading passages of 
approximately 150 to 220 words in length (one 
passage below the reported reading level, one pas- 
sage at the reported reading level, and one pas- 
sage slightly above the reported reading level). 
These three passages were used during the initial 
assessment to determine the most appropriate 

passage for instruction using the repeated read- 
ing procedure. Additional curriculum-based mea- 
sures were taken during the initial tutoring ses- 
sion to get a better understanding of each student's 
sight word recognition skills, decoding skills, and 
response patterns, and structural analysis skills. 

After the initial assessment, the practicum 
tutor selected the passage he or she believed would 
challenge the student but could also be used to 
improve their oral reading fluency. Instruction 
consisted of a variety of different decoding, sight 
word recognition, and reading exercises (e.g., 
paired readings, neurological impress, chained 
reading, and specific error correction), which cul- 
minated with a one-minute timing for oral fluency 
on the selected passages. After the repeated read- 
ings timing, the practicum tutor conducted an one- 
minute retelling comprehension probe. 

Goal Setting. The practicum tutor selected 
the most appropriate passage (i.e., approximately 
150 to 220 words) from the initial oral reading flu- 
ency assessment. Prior to the timing, the tutor 
asked the student what his previous best score was 
and then asked the student what his goal was for 
today's reading fluency timing. The practicum tu- 
tor prompted and cued the students during the 
goal setting to ensure that they were selecting a 
reasonable goal for their repeated readings one- 
minute timing. A minimum improvement goal 
from the last session of at least one more word per 
minute was used during the goal setting proce- 
dures. Maximum improvement goals were based 
upon the tutor's judgment of what was a reason- 
able goal for the students' to attain, thus ensuring 
continued intermittent success towards the ulti- 
mate fluency aim range of between 180 to 210 cor- 
rectly read words orally per minute. At the con- 
clusion of the repeated readings, the practicum 
tutor and the student(s) reviewed, recorded, and 
charted their best repeated readings score from the 
day. The tutors celebrated the student(s) accom- 
plishments by rewarding them with stickers or 
other tokens when they met or exceeded their daily 
reading goals. The chart and daily goal setting pro- 
vided an important source of feedback related to 
the student(s) success in meeting their ultimate 
instructional aim of reading 180 to 210 words per 
minute on a selected reading passage (Liberty, 
1972; Liberty, 1975; McGreevey, 1983; White & Lib
erty, 1976). 

Repeated Readings.The practicum tutors 
began the fluency training by reviewing the pas- 
sage with the student prior to implementing the 
one-minute repeated readings time trial. During 
this review, the tutor corrected any errors and pro- 
vided additional instruction on portions of the 
passage that appeared especially difficult for the 
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student to master. When the tutor believed that 
the student reviewed the passage sufficiently and 
was ready for the one-minute timings, she/he 
cued the student to get ready for their repeated 
reading timing. The tutor set his/her digital count- 
down watch (or kitchen timer) for one minute. 
Then the tutor provided a specific cue, such as 
"Ready? Five seconds, Go!," to let the student know 
when to start reading. While the student read out 
loud, the instructor followed the passage on his 
own sheet marking any errors that needed to be 
corrected following the one-minute timing. Previ- 
ously, the tutor told the student to read out loud 
as fast as he could and if he did not know a word 
to skip it and go on to the next word. When the 
beeper of the watch sounded the student stopped 
reading. Following the conclusion of the one- 
minute timing, the practicum tutor recorded the 
data and corrected any errors, and the student 
determined if he/she met the goal. Often during 
the daily goal setting analysis, the student re- 
quested another repeated readings timing to try 
and better his or her current daily score. Additional 
timings were encouraged when time permitted, 
and the student's best score for the day was 
counted, recorded, and charted. Finally, during the 
daily goal setting portion of the instruction, the 
practicum tutor rewarded the student for meet- 
ing his or her intermittent reading goal and helped 
the student to select new goals for the next instruc- 
tional session. 

RESULTS 

Data from the students' summary charts 
collections (see Charts 1-6) showed substantial im- 
provements in all of the student(s) oral reading 
fluency performance through the use of repeated 
readings and goal setting procedures across mul- 
tiple reading passages. The upward celerations 
that related to the increasing number of correctly 
read words were indicative of climb learning pic- 
tures for the students. Also, many of the student(s) 
oral reading performance more than doubled per 
week, multiplying generally at a X2.0 or greater. 
Some of the students exhibited periodic celerations 
multiplying at X1O.O or more per week. Data also 
indicated that the error correction procedures were 
successful for most of the students. Error responses 
for most students after the initial sessions remained 
below 5 per minute or less for most students. Ad- 
ditionally, the overall performance change for most 
students multiplied by X3.0 to X6.0 in most cases. 
Finally, many of the students met or exceeded the 
terminal instructional aim of 180 to 210 words read 
correctly per minute on not just one passage, but 
often on two or more passages during the five 

week period. 
Because the chart collections are meant to 

display summative, classwide performance in re- 
lationship to the repeated reading and goal set- 
ting instruction, the individual student improve- 
ments may appear difficult to differentiate. There- 
fore, three representative student's charts are also 
provided to show the effectiveness of the instruc- 
tion on individual students. Charts 7 - 9 display 
the individual performance of three students 
across reading passages. Table 1shows the rela- 
tive celeration for correct and incorrect responses 
for each student across multiple reading passages. 
The data indicated accelerating data paths for the 
number of words read correctly as well as deceler- 
ating data or celerations below the record floor 
related to incorrectly read words during the one- 
minute timings. 

DISCUSSION 

This study has remained consistent with 
previous research involving repeated readings for 
the development of oral reading fluency (Biemiller, 
1977; Dowhower, 1987; O'Shea, Sindelar, &O'Shea, 
1985; Robbins et al., 1999; Sweeeny, 1992; Sweeney 
et al., 1992). Although it can not be said that daily 
goal setting was solely responsible for the improve- 
ments of these students in the area of oral reading 
fluency, it can be said that the daily goal setting 
was an important component of the treatment 
package which was responsible for these reading 
improvements. Comments made by the elemen- 
tary students and the affective enthusiasm showed 
by these students about both their tutors and the 
successful performance that they exhibited further 
exemplify the importance of this project for the 
students who participated. In fact, these same el- 
ementary students asked the first author, months 
after the completion of the project, when the uni- 
versity tutors were returning to work with them. 

From a teacher training perspective, this 
demonstration project provided an excellent op- 
portunity for undergraduate practicum tutors to 
gain valuable instructional and curriculum-based 
assessment opportunities in a structured, highly 
supervised, real world setting. The relatively 
simple to follow instructional strategies and the 
straight forward Precision Teaching evaluation 
system provided the undergraduate tutors the 
basic instructional foundations for success when 
working with students with disabilities or who 
were academically at-risk. In fact, comments made 
from graduating students teachers, who had com- 
pleted a similar experience two to three years be- 
fore, reported that the tutoring practicum was 
largely responsible for their understanding and 
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Table 1 

Celeration Values for Correct and Incorrect Responses Across Reading Passages for Individual 
Sample Students 

Passage #I 
Celer. Corrects 
Celer.Incorrects 

Passage #2 
Celer. Corrects 
Celer. Incorrects 

Passage #3 
Celer. Corrects 
Celer. Incorrects 

Passage #4 
Celer. Corrects 
Celer. Incorrects 

Passage #5 
Celer. Corrects 
Celer. Incorrects 

Passage #6 
Celer. Corrects 
Celer. Incorrects 

~~-

Raven Grayson Geoffrey 

X 1.5 
+ 5.0 

X 1.6 
+ 6.0 

X 2.0 
Below 5 

At Aim 
Below 5 

At Aim 
Below 5 

Mallette, & Harper, 2002; Smith, Tyler, Easterling, 
Smith-Davis, Clarke, & Mims, 2002). Unfortu-
nately, training in developing peer tutoring or co-
operative grouping strategies are too often only 
the auspices of those in special education and are 
not contained or satisfactorily taught in general 
education teacher training programs (Greenwood 
& Maheady, 1997).Further, by utilizing summary 
chart collections as a potential decision making 
tool, practitioners run the risk of masking or inad-
vertently missing the fine grained nuances of in-
dividual daily performance by students related to 
improvements or potential deterioration of oral 
reading fluency. If summary chart collections are 
employed as a the sole decision making tool by 
teachers and other educational leaders, without 
an additional analysis of the individual student's 
performance, they must interpret these results 
with caution due to the same threat posed by sta-
tistical analysis, i.e., masking the true variability 
across time of the individual student's reading 
performance (Johnston & Pennypacker, 1993). 

integration of specific curriculum, instructional 
materials, and strategies as they progressed 
through their teacher preparation program. In 
short, the opportunity to employ these procedures 
with real students in a supervised setting assisted 
these practicum tutors to gain a greater master and 
fluency of important instructionalteaching behav-
iors. 

Several important limitations need to be 
considered when evaluating the results of this 
study. First, the demonstration project met on av-
erage twice a week for only 5 weeks. Had the 
practicum tutors been able to continue the inten-
sive tutoring for a longer period of time, such as a 
year, it is probable that much more substantial re-
sults may have been obtained. Secondly, the tu-
tors worked in small groups of 2 to 3 students. 
Working intensively, with highly trained tutors, in 
small groups is often not practical or feasible for 
most general education teachers.Additional train-
ing and support may enable these teachers to de-
velop peer tutoring or cooperative grouping strat-
egies that could adopt or modify these fluency Educational practitioners need to combine the 
building and daily goal setting strategies in the analysis of both the summary chart collections 
regular classroom (Maheady, Michielli-Pendl, with a thorough analysis of individual student's 
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charts to avoid making erroneous conclusion re- 
lated to the effective reading fluency instruction 
on student's actual reading performance. Finally, 
further research needs to be conducted related to 
long term gains of reading fluency instruction, 
generalization of fluency skills into other curricu- 
lum areas, and ways to increase adoption and 
implementation of fluency building and goal set- 
ting procedures by more classroom teachers. 

Repeated readings and oral reading flu- 
ency procedures hold great promise for improv- 
ing the overall reading performance of many stu- 
dents. Through the adoption of repeated reading 
and fluency building approaches, teachers are pro- 
viding students with the tools so that they can au- 
tomatically recognize and decode words within 
the text. When students are able to automatically 
decode words with in a text, they are provided 
with a greater opportunity to focus more of their 
time, attention, and effort in developing adequate 
reading comprehension skills (Allington, 1977; 
LaBerge & Samuels, 1974). Although the outcomes 
of this project for building reading fluency with 
elementary students are very promising, addi- 
tional planning and resources are necessary for 
implementation on a classwide or school wide 
basis. Through effective collaboration between the 
local public schools and universities, the oppor- 
tunity to increase available resources for instruc- 
tional purposes may be realized. Further, the ac- 
tual in school teaching experience in a structured 
and supervised setting provides invaluable expe- 
rience for preservice teachers and optimizes feed- 
back and resources related to effective instructional 
practices provided by teacher training programs. 

REFERENCES 

Allington, R. (1977). If they don't read much, how 
they ever gonna get good? Journal of 
Reading, 21,57-61. 

Biemiller, A. (1977). Relationships between oral 
reading rates for letters, words, and simple 
text in the development of reading achieve 
ment. Reading ~esearch ~uarterl~,l3,223-
253. 

Bolich, B., & Sweeney, W. J. (1996). An eleven-year 
old girl's use of repeated readings, 
SAFMEDS, and see/cover/write practice 
to develop fluent reading in Hebrew. 
Journal of Precision Teaching and Celeration, 
14,41-55. 

Merrill Publishers. 

Cooper, J. O., Kubina, R., & Malanga, P. (1998). Six 
procedures for showing of Standard 
Celeration Charts. Journal of Precision 
Teaching & Celeration, 15,58-76. 

Daly, P. M., & Guldswog, J. (1992). Repeated 
readings with Precision Teaching to 
distinguish LD from NLD. Journal of 
Precision Teaching, 10,34-40. 

Dowhower, S. L. (1987). Effects of repeated 
reading on second grade transitional 
reader's fluency and comprehension. 
Reading Research Quarterly, 22,389-406. 

Dowhower, S. L. (1989). Repeated readings: 
Research into practice. The Reading Teacher, 
42,502-507. 

Downs, J., & Morin, S. (1990). Improving reading 
fluency with Precision Teaching. Teaching 
Exceptional Children, 22,38-40. 

Durgunoglu, A. Y., Mir, M., & Arino-Marti, S. 
(1993). Effects of repeated readings on 
bilingual and monolingual memory for 
text. Contempora y Educational Psychology, 
18,294-317. 

Greenwood, C. R., & Maheady, L. (1997). 
Measurable change in student 
performance: Forgotten standard in 
teacher education? Teacher Education and 
Special Education, 20,265-275. 

Homan, S. P., Klesuis, J. P., & Hite, C. (1993). 
Effects of repeated readings and 
nonrepetitive strategies on students' 
fluency and comprehension. Journal of 
Educational Research, 87,94-99. 

Howell, K. W., & Lorson-Howell, K. A. (1990). 
What's the hurry? Fluency in the class 
room. Teaching Exceptional Children, 
22(3), 20-23. 

Johnston, J. M., & Pennypacker, H. S. (1993). 
Strategies and tactics of behavioral research 
(2nd ed.). Hillsdale, N.J.: Lawrence 
Erlbaum Associates. 

Kameenui, E. J., Simmons, D. C., Baker, S., Chard, 
D. J., Dickson, S. V., Gunn, B., Smith, S. B., 

Cooper, J. O., Heron, T. E., & Heward, W. L. (1987). Sprick, M., & Lin, S. (1998). Effective 
Applied behavior analysis. Columbus, OH: strategies for teaching beginning reading. 

JOURNAL OF PRECISION TEACHING AND CELERATION, VOLUME 19, NUMBER 1,2003, PAGES 2-19 17 



In E. J. Kameenui & D. W. Carnine (Eds.). 
Effective teaching strategies that accommodate 
diverse learners. Upper Saddle River, NJ: 
Prentice Hall Publishers. 

Lambert, M. C., Sweeney, W. J., & McLaughlin, T. 
F. (1996). Public posting and staff 
performance: Areview and suggestions. B. 
C. Journal of Special Education, 20(3), 43-49. 

LarBerge, D., Samuels, S. J. (1974). Towards a 
theory of automatic information 
processing in reading. Cognitive Psychology, 
6,293-323. 

Lee, G. C. (1990). Peer tutoring with passage 
previews and repeated readings: Reading 
fluencyof third-grade students. Unpublished 
masters thesis, The Ohio State University, 
Columbus, OH. 

Levy, B. A., Nichols, A., & Kohen, D. (1993). Re 
peated readings: Process benefits for good 
and poor readers. Journal of Experimental 
Child Psychiatry, 56,303-327. 

Liberty, K. A. (1972). Decide for progress: Dynamic 
aims and data decisions. Working paper, 
Regional Resource Center for 
Handicapped Children, University of 
Oregon. 

Liberty, K. A. (1975). Data decision rules. 
Unpublished working paper, 
Experimental Education Unit, Child 
Development and Mental Retardation 
Center, University of Washington. 

Lindsley, 0.(1992). Why aren't effective teaching 
tools widely accepted? Journal of Applied 
Behavior Analysis, 25(1), 21-26. 

Maheady, L., Michielli-Pendl, J., Mallette, B., & 
Harper, G. (2002). A collaborative research 
project to improve the academic 
performance of a diverse sixth grade 
science class. Teacher Education and Special 
Education, 25/55-70. 

Mastropieri, M. A., Leinart, A., & Scruggs, T. E. 
(1999). Strategies to increase reading 
fluency. Intervention in School and Clinic, 34, 
278-284. 

Max, L., & Caruso, A. J. (1998). Adaptation of 
stuttering frequency during repeated 
readings: Associated changes in acoustic 

parameters of perceptually fluent speech. 
Journal of Speech, Language, and Hearing 
Research, 41,1265-1281. 

McGreevy, P. (1983). Teaching and learning in plain 
English. Kansas City, MO: Plain English 
Publications. 

National Reading Panel (2002) Teaching children 
to read: An evidence-based assessment of 
the scientific research literature on reading 
and its implications for reading instruction. 
(National Institute of Health Pub. No. 00- 
4769). Washington, DC: National Institute 
of Child Health and Human Development. 

O'Shea, L. J., Sindelar, P. T., & O'Shea, D. J. (1985). 
The effects of repeated readings and 
attentional cues on reading fluency and 
comprehension. Journal of Reading 
Beahvior, 17,129-142. 

Rashotte, C. A., & Torgesen, J. K. (1985). Repeated 
readings and reading fluency in learning 
disabled children. Reading Research Quar 
terly, 20,180-188. 

Reutzel, D. R., & Hollingsworth, P. M. (1993). 
Effects of fluency training on second 
graders' reading comprehension. Joural of 
Educational Research, 86,325-331. 

Robbins, K. K., Sweeney, W. J., Ring, M. M., & 
Sweeney, S. R. (1999). Using one-minute 
timings and Precision Teaching measure 
ment to evaluate the basic skills 
performance of elementary students with mild 
disabilities. Paper presented at the 25th 
annual convention of the Association for 
Behavior Analysis, Chicago, IL. 

Samuels, S. J. (1979). The method of repeated 
readings. The Reading Teacher, 32,403-408. 

Samuels, S. J.  (2002). Reading fluency: Its 
development and assessment. In A. E. 
Farstrup & S. J. Samuels (Eds.). What 
research has to say about reading instruction 
(3rd ed.). (pp. 166-183). Newark, DE: 
International Reading Association. 

Sindelar, P. T. (1987). Increasing reading fluency. 
Teaching Exceptional Children, 19/59-60. 

Sindelar, P. T., Monda, L. E., & O'Shea, L. J. (1990). 
Effects of repeated readings on 
instructional- and mastery-level readers. 

JOURNAL OF PRECISION TEACHING AND CELERATION, VOLUME 19, NUMBER 1,2003, PAGES 2-19 18 



Journal of Educational Research, 83,220-226. 

Smith, D. D., Tyler, N. C., Easterling, J., Smith-
Davis, J., Clarke, C. C., & Mims, V. A. (2000). 
Technical assistance makes a difference: 
The alliance 2000 story. Teacher Education 
and Special Education, 23,303-310. 

Sweeney, S. R., Sweeney, W. J., &Malanga, P. (2001). 
The effects of one minute warm u p  
procedures on addition one minute 
fluency timings. The Journal of Precision 
Teaching and Celeration, 17/76-88. 

Sweeney, W. J., Ornness, C. K., Janusz, K.L., & 
Cooper, J. 0. (1992). Adult literacy and 
Precision Teaching: Repeated readings and 
see/cover/write practice to improve 
reading and spelling. Journal of Precision 
Teaching, 9/6-11. 

Sweeney, W. J., Ring, M. M., Robbins, K. K., Larsen, 
E. L., & Schnetzer, T. (1998). Strategies for 
Using Curriculum-Based Assessment in 
the Classroom. Presentation a t  the 
Council for Exceptional Children's Annual 
Convention, Minneapolis, MN. 

Sweeney. W. J. (1992). The effects of repeated 
reading instruction on recall of text of 
elementary students academically at-risk. 
Unpublished doctoral dissertation, The 
Ohio State University, Columbus, OH. 

Teigen, T., Malanga, P., & Sweeney, W. J. (2001). 
Combining repeated readings and error 
correction to improve reading fluency. The 
Journal of Precision Teaching and 
Celeration, 17/58-67. 

Van Houton, R. (1980). Learning through feedback. 
New York: Human Science Press, Inc. 

White, 0 .  R. & Liberty, K. A. (1976). Evaluation and 
measurement. In N. G. Haring & R. 
Schiefelbusch (Eds.). Teaching special 
children. NY: McGraw-Hill. 

JOURNAL OF PRECISION TEACHING AND CELERATION, VOLUME 19, NUMBER 1,2003, PAGES 2-19 



A Technology for Evaluating Relations between Response Frequency and Academic Performance 
Outcomes* 

Kimberly Nix Berens, Thomas E. Boyce, Nicholas M. Berens, 
Janice K. Doney, and Amy L. Kenzer 

University of Nevada- Reno 

Since the 1970ts, proponents of Precision Teaching have cited the relation between fluent performance 
and various long-term academic performance outcomes. Unfortunately, clinical work has mainly been 
used to demonstrate the importance of high correct response frequencies in education. The current 
paper describes a technology currently being used in a university-based Precision Teaching center to 
systematically evaluate relations between response frequency and academic performance outcomes 
with school children. Specifically, three studies are reported which evaluate retention, endurance, and 
application as a function of response rate during training. Results indicate that higher rates of 
responding during training yielded better performance during tests of retention, endurance, and 
application. The studies are discussed in terms of technological innovations for educational reform 
and directions for future research. 

DESCRIPTORS: Precision Teaching, fluency, retention, endurance, application 

In the Precision Teaching (PT) literature, 
Retention Endurance Application Performance 
Standards (REAPS) have been described as the 
positive outcomes to fluent performance. From this 
perspective, fluency is defined as a mastery crite- 
rion that requires both accuracy and speed (i.e., 
high correct response frequencies). Proponents of 
fluency-based instruction suggest that fluent per- 
formers are more likely to maintain their accurate, 
high-rate performances over periods of time with- 
out practice (retention) and over long durations 
in the presence of distractions (endurance/stabil- 
ity), as well as acquire complex skills more quickly 
and easily (application/adduction) (Binder, 1996; 
Bloom, 1986; Johnson & Layng, 1992; Lindsley, 
1971). 

As described above, REAPS could have 
great significance for learners in traditional edu- 
cation settings. First, increased skill retention fol- 
lowing extended school absences (e.g., summer 
break) would require that less time be spent re- 
viewing skill objectives from the previous school 
year. Second, behavioral endurance during stan- 
dardized tests could enhance student performance 
by decreasing distractibility and fatigue. Finally, 
application outcomes could increase the likelihood 
that learners would continue to excel in and pur- 
sue advanced coursework during their secondary 
or post-secondary educations. Overall, it appears 
that if fluency leads to REAPS, fluency-building 
strategies may be used to complement more tra- 
ditional methods of instruction as a means of pro- 
ducing better learning gains. 

The notion of fluency extends beyond the 
PT literature. Proponents of curriculum-based 

measurement (CBM) also use behavior frequency 
as a basic unit of measurement for evaluating aca- 
demic proficiency (Deno, 1985; Fuchs, Deno, & 
Mirkin, 1984; Marston, Mirkin, & Deno, 1984). 
CBM maintains similarities to PT in that count per 
time per time, or responses per minute per week, 
serves as the basic datum from which educational 
decisions are made. Additionally, from both per- 
spectives, the higher the response frequency the 
more proficient the learner is considered to be. 
Research in CBM indicates frequency of correct 
response is as reliable a measure of academic pro- 
ficiency as commercially available standardized 
test scores, and tends to provide educators with 
more information regarding the specific nature of 
skill deficits (Elliot & Fuchs, 1997; Fuchs & Deno, 
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a reality for our center. 
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1992; Wesson, Skiba, Sevcik, King, & Deno, 1984; 
Wilson, Schendel, &Ulman, 1992). However, CBM 
defines fluency as frequencies of correct responses 
that fall at or above the class average (Hintze, 
Conte, Shapiro, & Basile, 1997). Therefore, less 
emphasis is placed on specific performance out- 
comes obtained with individual learners when 
compared with PT methods. 

Although there are differences between 
how PT and CBM use fluency as a measure of 
learning, it is generally agreed upon that fluent 
performances result in long-term benefits to the 
learner. Unfortunately, much of the evidence for 
REAPS has been obtained clinically (Binder, 1996). 
Although clinical evidence is important and 
should not be overlooked, it appears that more rig- 
orous empirical work evaluating the relation be- 
tween increasing response frequencies and REAPS 
is sorely needed. In order to influence a shift in 
traditional educational practices in favor of behav- 
ior analytic approaches that emphasize frequent 
measurement and true skill mastery, outcome data 
across large numbers of learners is needed. 

The current paper describes a technology 
currently being used to examine relations between 
response frequency and REAPS within a univer- 
sity-based PT center. The primary mission of the 
center is to design effective instructional strategies 
for improving the academic performances of stu- 
dents in grades K-12. The center is also commit- 
ted to the use of a scientist-practitioner model of 
psychological practice where data are systemati- 
cally collected for use in: (a) making educational 
decisions, (b) conducting general program evalu- 
ation, and (c) disseminating scientific information 
regarding relations between response frequency 
and academic performance outcomes. 

GENERAL CENTER OVERVIEW 

Students 
Twenty-five students in grades one 

through 10 currently attend the Center for Ad- 
vanced Learning (CAL) for 2 to 6 hours per week 
and receive tutoring in mathematics and reading. 
Each student's curriculum is tailored to meet his/ 
her specific needs and is established from perfor- 
mance on a comprehensive basic skills assessment. 
Each skills assessment is curriculum-based, such 
that tests are generated from local grade-level cur- 
ricula. However, these curricula are broken down 
into basic components so that only finite skills are 
being assessed. Learners' correct responses per 
minute are initially evaluated for grade-level cur- 
ricula. However, if a learner's correct responding 
falls below the established fluency aims for any 
grade-level skills, their performances on skills from 

previous grade levels are evaluated until fluent 
performances are obtained. Skills at the next level 
are then targeted for fluency training. 

Curricula 
Similar to the basic skills assessment, the 

CAL math and reading curricula are composed of 
various programs that represent overall skill ob- 
jectives for grades one through 12. These programs 
are broken down into the basic component skills 
required for performance of the overall skill ob- 
jective, or composite skill. For example, the pho- 
netic reading program is broken down into (a) 
identifying letters, (b) identifying phonics sounds, 
(c)identifying vowel blends, (d) identifying con- 
sonant blends, (e) identifying three-letter words, 
and (f) identifying words for grade levels 1-12 (all 
words can be identified through word-attack 
skills). The stimuli associated with a particularlevel 
in a program are presented on various worksheets 
or sets of flashcards. This levels system applies for 
all math and reading programs included in the cur- 
riculum, with various worksheets and flashcards 
associated with each level. 

A session book is generated for each stu- 
dent. The book includes: (a) a curriculum check- 
list identifying the component skills and overall 
composite skill objectives to be mastered during 
the student's tutoring sessions, (b) paper copies of 
each skill level in a program to be conducted dur- 
ing tutoring sessions, (c) standard celeration charts 
(Pennypacker, Koenig, & Lindsley, 1972) for re- 
cording correct and incorrect response frequencies 
obtained during each program, and (d) a log for 
communicating program changes, directing ques- 
tions to the Case Managers/Advisors, and describ- 
ing problems or highlighting achievements that 
occur during a student's session. Additionally, 
during fluency training sessions, tutors are 
equipped with: (a) digital timers for the accurate 
monitoring of various timing periods, (b) hand- 
held counters for tallying rapid response frequen- 
cies, (c) pencils, erasers, and rulers for charting, 
and (d) boxes of highly preferred stimuli for use 
as rewards. 

GENERAL TRAINING PROCEDURES 

Fluency Training 

Skill introduction. Skill introduction is the 
first step in fluency training. Specifically, each 
student's correct response frequency on an aca- 
demic task is evaluated during 15-s, 30-s, and 1- 
min timings. The timing length that produces re- 
sponse frequencies closest to the fluency range 
determines the interval used for initial training. 
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For example, if a student engages in higher fre- 
quencies on a task during a 15-s timing versus a 
30-s or 1-min timing, then frequency building dur- 
ing 15-s timings is introduced. Thirty-second tim- 
ings are introduced after fluent responding is 
achieved at 15-s and so on until the learner is per- 
forming fluently during 1-min timings. 

Frequency building. Following skill intro- 
duction, frequency building during the previously 
selected timing length commences. During fre- 
quency building, each student is instructed to per- 
form the skill as quickly as possible. Students are 
periodically prompted during the timing to re- 
spond more rapidly ( eg ,  "Go faster" or "Hurry"), 
if pausing or decrements in frequency are observed 
during the interval. 

Tutors deliver verbal praise during the 
course of a timing when a student makes signifi- 
cant improvements in accuracy or frequency as 
compared to his/her previous timing (e.g., "Awe- 
some" or "Great"). Errors are noted, but corrective 
feedback is withheld until the end of the timing. 
At that time, the tutor initiates correction trials for 
all incorrect items. 

A correction trial consists of the tutor in- 
structing the student to respond to the incorrect 
item again, providing immediate praise for a cor- 
rect response or immediate corrective feedback for 
an additional incorrect response. Corrective feed- 
back entails the tutor providing the student with 
the correct response (i.e., modeling), and then re- 
quiring that the student repeat the correct re- 
sponse. The tutor then requires that the student 
respond to the item again, and provides immedi- 
ate praise for the correct response. Correction tri- 
als of this sort are repeated until the student can 
emit independent correct responses to all incor- 
rect items. 

Throughout the course of the training ses- 
sion, students are eligible to receive verbal, tan- 
gible, or edible rewards contingent upon various 
response requirements. The specific contingency 
implemented with each student depends upon nu- 
ances specific to that individual. For example, 
some students show rapid increases in response 
frequencies across days (i.e., high celerations). As 
a result, these students receive reinforcement for 
doublings in performance (i.e., X2.0 celeration) 
throughout the week. However, some students 
require that reinforcement be made contingent 
upon accurate responding before increases in fre- 
quency can be targeted. Other students require 
that reinforcement be made contingent upon on- 
task or compliant behavior. 

In addition, it is standard practice in CAL 
to reinforce a student's performance if fluency is 
achieved during a given timing length and he/ 

she proceeds to a longer timing length (i.e., in- 
creases in endurance). In order for a student to 
proceed to a longer timing length, his/her re
sponse frequency per minute must fall within the 
fluency range (i.e., divided by .25 and .5 for a 15-s 
and 30-s timing, respectively). Finally, performance 
is reinforced for Phase 1and Phase 2 mastery of a 
skill. 

Phase 1mastery is achieved when a cor- 
rect response frequency falls within the fluency 
range for two consecutive 1-min timings during a 
session. Phase 2 mastery is achieved when a cor- 
rect response frequency falls within the fluency 
range during the first timing conducted on that 
skill during the first session after Phase 1mastery 
has been achieved (generally 2 days apart). If the 
student fails to achieve Phase 2 mastery, then he/ 
she must restart the mastery sequence (i.e., achieve 
Phase 1and Phase 2 mastery on consecutive ses- 
sions). 
Since individualized programs of instruction are 

implemented with all students as a means of en- 
hancing learning, the numbers of timings con- 
ducted on each skill during each session depend 
upon individual performance characteristics. 
Therefore, response opportunities vary across stu- 
dents as a function of their individual performance 
during sessions, and are evaluated as part of the 
data analysis in each of studies reported below. 

General Data Collection Procedures and Calculation 
of IOA 

For all students, frequency of correct re- 
sponses, incorrect responses, and skipped items 
are recorded during sessions using standard 
celeration charts. A standard timings chart is used 
to record the response frequencies obtained dur- 
ing all timings conducted on a particular skill dur- 
ing a session. After all timings have been con- 
ducted on that skill, the highest correct response 
frequency obtained for that skill area is then plot- 
ted on a standard daily chart. Figure 1shows an 
actual daily chart from one of our learners, who is 
also included in the analyses reported below. 

Secondary observers obtain point-by-point 
agreement measures during a portion of all tutor- 
ing sessions. At the completion of the analyses re- 
ported below, secondary observers had obtained 
agreement measures for 782 timings conducted 
throughout the 2001-2002 school year and 2002- 
summer session. Exact agreement scores were cal- 
culated from these measures by first identifying 
the total number of agreements and disagreements 
obtained during the timing. Agreements included 
total number of correct items, incorrect items, and 
skipped items in which the two observers reported 
the same score. Disagreements included the num- 
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ber of correct, incorrect, or skipped items for which 
conflicting scores were reported. Exact agreement 
coefficients were then calculated for each timing 
by dividing the number of agreements by the num- 
ber of agreements plus disagreements and multi- 
plying by 10O0/0. An overall agreement score across 
all timings was then calculated. The average agree- 
ment score across the 782 timings was 96.87'0, and 
ranged from a low of 78% to a high of 100%. 

STUDY 1:RETENTION 

Method 

Participants 
Five students enrolled in CAL were se- 

lected for inclusion in the retention analysis. These 
5 participants were included due to their having 
curricula with at least two programs within a simi- 
lar academic domain having the same fluency aim 
(65 or more responses/min), thus allowing for ap- 
propriate within and between subject compari- 
sons. 

Jack (7th grade), Emily (6th grade), Larry 
(7th grade), and Josie (10th grade) were typically 
developing students receiving instruction in gen- 
eral education classrooms at private schools in 
northern Nevada. Jack and Emily were enrolled 
in CAL to receive skill building in mathematics. 
Larry and Josie were enrolled to receive skill build- 
ing in reading and mathematics. 

Karen was a 4th grade female with mild 
Downs Syndrome in special education at a public 
school in northern Nevada. Karen was enrolled in 
CAL to receive skill building in reading, mathemat- 
ics, and fine motor skills. She was also receiving 
intervention through CAL for disruptive class- 
room behavior (e.g., out-of-seat behavior, noncom- 
pliance, etc.). 

Responses 
For all participants, correct responses per 

minute on basic computation flashcards were in- 
cluded in the retention analysis. Basic computa- 
tion included: (a) addition facts (0-18), (b) subtrac- 
tion facts (0-18), (c) multiplication facts (0-12), (d) 
division facts (0-12), (e) reducing fractions, and (f)  
converting improper fractions to proper fractions. 
All basic computation flashcard tasks entailed the 
same fluency aim of 65 or more correct responses 
per minute. The fluency aim for this skill was es- 
tablished through normative sampling (Binder, 
1996), where the number of computation flash- 
cards completed per minute was evaluated across 
a series of timings conducted with exemplary 
learners, undergraduate tutors, and graduate stu- 
dents affiliated with our center. The distribution 

of scores obtained on this skill area across individu- 
als was evaluated to produce a range of optimal 
frequencies, with 65 facts spoken per minute serv- 
ing as the low-end of the range. 

Reinforcers 
All 5 participants received edible rewards 

(i.e., candy or snacks) for: (a) any increase in re- 
sponse frequency over the previous session, (b) 
achievement of fluent performance during short- 
ened timing lengths (e.g., 15-s. or 30-s. timings), 
(c) achievement of Phase 1 mastery, and (d) 
achievement of Phase 2 mastery. Karen also re- 
ceived edible rewards for staying on-task and fol- 
lowing instructions throughout her sessions (these 
were delivered randomly at the discretion of her 
tutor). 

Retention Probes 
Retention probes were conducted on mas- 

tered and unmastered skills following a naturally 
occurring 1-month break between semesters (i.e., 
winter break). During probes for retention, par- 
ticipants were given up to four opportunities to 
perform the skill as a means of controlling for 
warm-up effects. A probe session could involve 
fewer than four timings if the participant re- 
sponded fluently for two consecutive timings. For 
those participants who had achieved Phase 2 mas- 
tery of a skill prior to the retention period, failure 
to perform fluently during two consecutive probe 
timings resulted in that skill being reintroduced 
during training. 

Data Analysis 
Data for the 5 participants were analyzed 

in terms of median training frequency and total 
number of responses emitted during training. The 
relation of these measures to the percentage of re- 
tention was explored. 

Median training frequency. The median 
training frequency was calculated from all of the 
participants' training data for each separate skill. 
To calculate the median frequency for a skill, each 
score obtained on that skill prior to the retention 
period was entered into a computer database that 
automatically calculated the median measure for 
the distribution of values. This median served as 
a summary measure of the participant's training 
performance for use in comparing training perfor- 
mance with the percentage of retention. 

Total responses emitted. A total responses 
emitted score was calculated from each 
participant's training data to serve as a measure 
of practice. This score was calculated for each par- 
ticipant by summing all of the response frequen- 
cies obtained across all timings prior to the 
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retention period. The total responses emitted cal- 
culation reflected actual responses. Therefore, the 
numbers of responses obtained during shortened 
time periods (i.e., 15-s or 30-s) were not reported 
as count per minute for this calculation. 

Percentage of retention. Percentage of re- 
tention was calculated for each participant's per- 
formance of a skill during retention probes. To 
obtain a more comprehensive measure of perfor- 
mance before and during the probe, the percent- 
age of retention calculation involved dividing the 
average frequency obtained during the retention 
probe (i.e., summing each frequency obtained 
during the probe and dividing by the total num- 
ber included in the sum) by the average of the last 
two training points obtained before the probe. This 
computation yielded a percentage of each 
participant's previous response frequency that was 
maintained following a period without instruction 
or practice. 

RESULTS 

The relation between each participant's 
median training frequency and the percentage of 
their pervious performance retained during the 
probe is reflected in the top panel of Figure 2. These 
data indicate a positive relation between median 
training frequencies and the proportion of previ- 
ous performance retained after a 1-month period 
without practice. In general, it appears that those 
participants emitting response frequencies closer 
to the fluency range on particular skills prior to 
the retention period (Josie, Larry, & Emily), per- 
formed better during the retention probes (over 
100% retention) than participants responding at 
lower frequencies on particular skills. In other 
words, those participants who rapidly progressed 
towards fluency on a particular skill during prac- 
tice, and thus achieved higher overall median 
training frequencies, appeared to retain more of 
their performance following the retention period 
than those who progressed more slowly during 
training. This relation appears to hold true across 
participants and, with the exception of Emily, 
within participants across different basic compu- 
tation programs. 

The relation between each participant's 
practice opportunities, measured as total re- 
sponses emitted, and the percentage of their pre- 
vious performance retained during the probes is 
reflected in the bottom panel of Figure 2. In con- 
trast to the results obtained for median response 
frequencies and percentage of retention, these data 
suggest a negative relation between total re- 
sponses emitted and percentage of retention across 
participants. That is, it appears that those 

participants (Karen and Josie) who engaged in the 
most cumulative practice (3300 and 4300 responses 
respectively) on a particular skill retained less of 
their previous performance. Conversely, those stu- 
dents (Josie and Larry) with the least amount of 
practice (less than 100 responses) on a particular 
skill retained as much or more of their perfor- 
mance. This negative relation holds true across 
participants and, with the exception of Larry and 
Karen, within participants across the different 
computation skills. The results for Larry and Karen 
indicate no relation between amount of practice 
and skill retention. 

DISCUSSION 

The current results indicate a positive re- 
lation between response frequencies emitted dur- 
ing practice trials and retention of academic per- 
formances by school children. It appears that the 
higher the frequency of correct responding dur- 
ing practice, the greater the amount of previous 
performance retained following a 1-month period 
without instruction or practice. The current find- 
ings also indicate a somewhat negative relation 
between amount of practice (i.e., total responses 
emitted) and retention of previous performance. 
It appears that additional practice opportunities 
will not enhance skill retention unless response 
frequencies are fairly close to the fluency range. 
Put differently, engaging in additional practice of 
a skill at low frequencies did not appear to en- 
hance retention following a 1-month period with- 
out practice. These findings suggest that response 
frequencies emitted during practice, rather than 
simply the overall amount of practice, is a more 
critical predictor of skill retention. 

There are some limitations to the current 
study. Firstly, retention probes involved assessing 
performance on basic computation skills follow- 
ing a 1-month absence from instruction or prac- 
tice. Future research should focus on an examina- 
tion of additional skill areas and longer retention 
periods so that the generality of the current find- 
ings can be assessed. Additionally, whether stu- 
dents were actually practicing some skills during 
the retention period is unknown. Therefore, it is 
difficult to determine the effect that extraneous 
practice may have had on the current findings. 

The current results contradict previous re- 
search that has been conducted investigating re- 
lations between practice and retention of academic 
skills. Overlearning, or exposure to varying num- 
bers of practice trials beyond an initial learning 
criterion, has been shown to produce retention 
when measured only as accurate responding (i.e., 
percent correct). In their metaanalysis, Driskell , 
Willis, and Copper (1992) indicate that larger de- -
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grees of overlearning yield greater amounts of re- 
tention at various follow-up periods. In other 
words, learners exposed to more additional prac- 
tice trials during training tend to perform more 
accurately after a retention period. Thus, a posi- 
tive correlation appears to exist between amount 
of practice and skill retention, when retention is 
measured as accuracy-only. Our results suggest 
that this relationship does not hold up when fre- 
quency is included in the measure of retention. 

STUDY 2: ENDURANCE 

Method 

Participants 
According to the criteria described previ- 

ously, seven students enrolled in CAL were se- 
lected for inclusion in the endurance analysis. 

Billy (6th grade), Krissi (4th grade), Joey 
(2nd grade), and Jim (5th grade) were typically 
developing students receiving instruction in gen- 
eral education classrooms at public or private 
schools in northern Nevada. Jack (7th grade), Josie 
(10th grade), and Karen (4th grade), who were in- 
cluded in the retention analysis, were also in- 
cluded in the endurance analysis. 

Responses 
For all participants, vocally identifying 

Arabic numerals was included in the endurance 
analysis. This program requires that students cor- 
rectly name a series of numbers presented on 
sheets, with six columns of 16 numbers on each 
sheet. The numbers presented on each sheet range 
from the one's to the million's place (depending 
upon level of difficulty). In other words, the low- 
est level of the number identification program re- 
quires that students name single digit numerals 
( eg ,  5) and the highest level requires that students 
name numerals to the millions place (e.g., 
1,345,005). Regardless of level, we established the 
fluency aim for this program according to the rec- 
ommendation of at least 100 movements (i.e., dig- 
its) per minute (Haughton, 1971). 

Reinforcers 
The reinforcement contingencies were the 

same as those described for the retention analy- 
sis, with one exception. In addition to rewards de- 
livered contingent upon training performance, 
participants also received highly preferred edible 
rewards for meeting certain performance require- 
ments during endurance probes. These require- 
ments are described in detail below. 

Endurance Probes 
Endurance probes were conducted follow- 

ing mastery of a skill level. In other words, when a 
participant achieved Phase 1and Phase 2 mastery, 
his/her endurance across a 5-min timing on that 
skill was evaluated during the next subsequent 
session. A5-min timing length was selected for the 
endurance analysis so that count per min for each 
minute of the timing could be plotted on a tim- 
ings chart and within-timing celeration evaluated. 
Standard charting convention suggests that at least 
five data points are required for an accurate mea- 
sure of celeration (Pennypacker et al., 1972). In 
addition, relative to 1-min training timings, 5-min 
timings seemed appropriately lengthy for an 
evaluation of endurance performance. 

Prior to conducting an endurance timing, 
the tutor informed the participant that he/she 
would be eligible to choose a prize out of the "en- 
durance box" for engaging in responses per minute 
that fell at or above the fluency aim (total re- 
sponses/5). The "endurance box" contained candy 
bars and other treats much larger in size or value 
than those items typically earned during sessions. 
Due to the length of the timing requirement, the 
aim of these rewards was to motivate participants 
to try their best during the 5-min timing. 

The participant was then presented with 
five different sheets of stimuli (i.e., Arabic numer- 
als from their current level) placed across the table 
in a row, with one sheet of stimuli associated with 
each minute of the timing. Once the timing com- 
menced, the tutor followed along while the par- 
ticipant responded, using identical sheets of 
stimuli for scoring purposes. At the end of each 
minute, the tutor prompted the participant to 
"switch" and respond on the sheet of stimuli asso- 
ciated with the next minute. Throughout the tim- 
ing, the tutor recorded the correct, incorrect, and 
skipped response frequencies for each minute. At 
the end of the timing period, the tutor calculated 
an overall count per minute for the five minutes 
(total response frequency/5). If the participant's 
count per minute for the timing was at or above 
the fluency aim, then the participant was allowed 
access to the "endurance box." 

Data Analysis 
As in the retention analysis, data for the 7 

participants were analyzed in terms of median 
training frequencies and total number of responses 
emitted during training. The median training fre- 
quency and total number of responses emitted 
were calculated in the same manner as described 
in the retention analysis. The relation of these 
measures to frequency per minute across the 5- 
min endurance timing was explored. The 
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frequency per minute for the 5-min endurance tim- 
ing was calculated by dividing the total number 
of responses emitted during the entire timing by 
five. 

Results 

The relation between each participant's 
median training frequency and their frequency per 
minute during the 5-min endurance probe is re- 
flected in the top panel of Figure 3. These data in- 
dicate a positive relation between median train- 
ing frequencies and frequency of responding dur- 
ing a 5-min endurance probe. In general, it appears 
that participants emitting response frequencies 
close to or within the fluency range during train- 
ing, performed at higher frequencies during the 
endurance probes. The lowest frequency per 
minute during the endurance probes was obtained 
with Karen on a skill where her median training 
frequency was also below the aim. Josie engaged 
in the highest median training frequency on a skill 
and also performed at the highest frequency on 
that skill during the endurance timing. This rela- 
tion appears to hold true across participants and, 
with the exception of Billy and Krissi, within par- 
ticipants across different levels of the numeral 
identification program. 

The relation between each participant's 
practice opportunities, measured as total re- 
sponses emitted, and their frequency per minute 
during a 5-min endurance probe is reflected on the 
bottom panel of Figure 3. In contrast to the results 
obtained for median response frequencies and fre- 
quency per minute during endurance probes, 
these data suggest a negative relation between to- 
tal responses emitted and endurance frequency 
when results are analyzed across participants. 
When results are analyzed within participants 
across the different skill areas there does not ap- 
pear to be a relation between these two measures. 
In other words, as with the results for the reten- 
tion analysis, it does not appear that practice alone 
is a good predictor of performance across long tim- 
ing durations. For example, Krissi performed just 
as well during the endurance probe on a skill with 
over 3,000 total responses emitted during training 
as she did on a skill with less than 1,000 total re- 
sponses emitted during training. Additionally, 
Karen showed the best endurance performance on 
a skill with less than 500 total responses emitted 
during training. 

Discussion 

The results for the endurance analysis are 
similar to those obtained for the retention 

analysis. It appears that participants were better 
able to maintain stable, high frequencies of cor- 
rect responses across long timing durations when 
their median training performance was within the 
fluency range. It also appears that practice alone 
was not a good predictor of endurance. In other 
words, when frequency is not included in the 
analysis, amount of practice does not predict how 
well a student will perform over a long timing 
duration. Engaging in high frequencies of re- 
sponding during practice appears to enhance a 
student's endurance, or ability to maintain high 
correct response frequencies over long timing 
durations. 

Some definitions of endurance include re- 
sistance to distractions as well as resistance to fa- 
tigue. The current study only evaluated resistance 
to fatigue through an examination of response sta- 
bility across a timing duration that was five times 
as long as the typical practice timing duration. 
Distractions were not included in the current 
analysis. However, future research should exam- 
ine the effects of distracters on performance dur- 
ing endurance timings using frequencies of cor- 
rect responding as a dependent measure. Future 
research should also examine performance across 
increasingly long timing durations as a means of 
evaluating whether there is a point at which en- 
durance breaks down regardless of median train- 
ing performance. In this way, educators could bet- 
ter understand how to arrange testing or assess- 
ment conditions that encourage a learner's best 
performance. 

STUDY 3: APPLICATION 

Method 

Participants 
Eight students enrolled in CAL were se- 

lected as participants for the application analysis. 
Participants were selected if they had multiple 
application probes conducted across multiple skill 
levels within the composite skill objective defined 
as Identifying Place Value. 
Mike (4th grade), Daryl (4th grade), Emma (4th 
grade) and Nathan (3rd grade) were typically de- 
veloping students receiving instruction in general 
education classrooms at public or private schools 
in northern Nevada. Billy, Krissi, Joey, and Jim, 
who were included in the endurance analysis, 
were also included in the application analysis. 

Responses 
For all participants, vocally identifying 

place value was included in the application analy- 
sis. This program requires that students correctly 
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identify the place values for a series of numerals 
presented on sheets, with six columns of 10 nu- 
merals on each sheet. On each sheet, one digit in a 
numeral is printed in a larger font than the oth- 
ers, indicating to the student that they are to name 
the place value for that digit (e.g., 5, 263 would 
require a response of "thousands"). The numerals 
presented on each sheet range from the one's to 
the million's place (depending upon level of diffi- 
culty). In other words, the lowest level requires 
that students identify numbers in the ones and 
tens places. The highest level requires that stu- 
dents identify numbers in the ones through one 
millions places. Regardless of level, we established 
the fluency aim of at least 90 movements per 
minute (i.e., correct place values) according to the 
recommendations of The Haughton Learning Cen- 
ter, who also provided us with the program. 

Reinforcers 
The reinforcement contingencies were the 

same as those described in the retention analysis. 

Application Probes 
Application probes were conducted at the 

following training milestones: (a) introduction of 
a skill level and (b) achievement of fluent perfor- 
mance during the various timing lengths (i.e., 15- 
sf 30-sf and 1-min timings, respectively). During 
application probes, participants were required to 
perform the next level of a skill beyond their cur- 
rent training level during a l-min timing. For ex- 
ample, if a participant's current training level en- 
tailed identifying place values through the ten's 
place, then his/her application probe level entailed 
identifying place values through the hundred's 
place. Therefore, when participants reached one 
of the milestones described above during their 
current training level, an application probe was 
conducted at the next subsequent level. Data were 
collected during application probe timings in the 
same manner as during training. However, tutors 
did not provide feedback on or reinforcement for 
performance during application probes. 

Results 

Figure 4 depicts response frequencies 
across application probes for all participants. In 
general, it appears that response frequencies dur- 
ing application skill levels increased from the ini- 
tial probe to the final probe. In other words, as 
participants achieved fluency at the various mile- 
stones on skills targeted during training, their per- 
formance on higher-level, untargeted skills also 
increased. There were a few exceptions to this find- 
ing. 

Nathan, Billy, and Jim each showed no change or 
a decrease in response frequency between two 
probe timings on a skill. However, for these stu- 
dents, probes were not conducted at every mile- 
stone and, therefore, a complete data stream was 
not available. For those participants where probe 
data were missing for a particular milestone, flu- 
ent performance was obtained at shorter timing 
lengths when the target skill level was introduced. 
Thus, frequency building initially commenced 
during longer timing lengths (i.e., 30-s or 1-min), 
which prevented application probes from being 
conducted at earlier milestones. Therefore, some 
of the data streams depicted on the figure appear 
incomplete. 

Figure 5 depicts the relation between 
Krissi's training performance on targeted skills and 
her performance during application probes on 
untargeted skills. The figure indicates that as 
Krissi's frequencies of responding on targeted 
skills increased, her frequencies of responding on 
untargeted skills during application probe timings 
increased as well. It is also appears that her time 
to skill mastery (i.e., fluency) for each subsequent 
skill level decreased. For example, she required 
approximately 50 timings to achieve fluency on 
the first skill level (i.e., 1's-1001s), whereas she re- 
quired only 9 timings to achieve fluency on the 
fourth level (1's-100,000's). In this way, it appears 
as though she was able to achieve skill mastery at 
higher levels more quickly following component 
skill mastery. This pattern seemed typical when 
individual performances were analyzed. 

Discussion 

The current results indicate that increases 
in response frequencies on targeted skills may lead 
to increases in frequencies on untargeted skills 
within the same composite skill objective. In other 
words, as participants' performances improved on 
targeted skill levels, corresponding improvements 
were obtained on higher-level skills prior to the 
use of specific frequency-building strategies. 

These data lend support to the notion of 
"curriculum leaping," or acquiring upper level 
skills without direct instruction on those skills 
(Johnson & Layng, 1992). Given this, requiring 
more stringent mastery of component skills (i.e., 
fluency criteria combining accuracy plus speed), 
might lead to greater overall academic proficiency 
and critical thinking skills. As many educators 
have theorized, establishing skills to high frequen- 
cies of correct responding might enable those skills 
to be more readily available for selection by the 
natural environment. Basic tool skills that occur 
at high frequencies are more likely to occur on 
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novel occasions and recombine with other skills 
to form novel and more complex academic reper- 
toires (Johnson and Layng, 1992). 

The current study serves as a stepping- 
stone for more research in this area. Future research 
should include analyses of different skill areas 
across larger numbers of participants as a means 
of evaluating the generality of the findings. Addi- 
tionally, unlike the two studies reported previ- 
ously, practice was not included as a variable in 
the application analysis. As such, it is difficult to 
conclude that increases in response frequency on 
targeted skills were solely responsible for perfor- 
mance improvements on untargeted skills. It may 
be the case that practice alone improves perfor- 
mance on untargeted skills within the same com- 
posite skill objective. Future research examining 
the role of practice on skill application is needed. 

GENERAL DISCUSSION 

Overall, the results of the three studies re- 
ported have important implications for general 
education. If frequency of responding is a critical 
predictor of academic performance outcomes (i.e., 
REAPS), and speed plus accuracy is a more sensi- 
tive measure of academic proficiency than accu- 
racy alone, then fluency-enhancing methods and 
frequency-based measurement systems within tra- 
ditional classrooms might lead to greater learner 
gains. Because accuracy-only measures are most 
commonly used in education, teachers may be less 
able to effectively evaluate their students' profi- 
ciency in basic skill areas. That is, with an empha- 
sis solely on accuracy, response rate and time re- 
quired to achieve fluency are overlooked as criti- 
cal predictors of academic proficiency. As a result, 
students may be advanced to higher-level skill 
areas before true mastery is achieved on prerequi- 
site skills. Although some students can perform 
skills to an accuracy criterion, they may be unable 
to perform these skills at a rapid pace. This deficit 
may impede their performance on standardized 
tests or in more complex skill areas, and lead to 
academic difficulties at higher-grade levels. The 
current findings suggest that a more comprehen- 
sive picture of academic proficiency requires the 
inclusion of frequency and accuracy measures. 

As mentioned previously, educators 
adopting CBM methods depend upon the use of 
frequency measures rather than accuracy mea- 
sures alone. However, mastery criteria continue to 
be based upon class norms or averages rather than 
upon the direct assessment of academic perfor- 
mance outcomes with each learner. In this way, flu- 
ency is defined as average performance rather than 
exemplary performance. Increasing overall 

academic achievement remains a strong commit- 
ment in this country. However, such a goal can- 
not be achieved when class averages remain the 
standard in education. 

In contrast, PT holds exemplary perfor- 
mance as the standard. However, along with hold- 
ing students to higher standards of achievement 
comes the task of devising instructional strategies 
that will enable all students to reach those stan- 
dards. As such, educators at the primary grade 
levels must begin requiring true mastery (i.e., flu- 
ency) of basic component skills before allowing ad- 
vancement to higher-level skills. True mastery 
must be measured in terms of accuracy plus speed 
requirements and defined in relation to specific 
performance standards obtained with individual 
learners (eg., REAPS). Additionally, complex skills 
must be broken down into very basic component 
units and practiced until true mastery is achieved. 

The current results offer a starting point for 
an effective measurement and analysis tool to use 
in general education classrooms. Firstly, frequency 
measures and standard charting practices lead to 
timely and effective decision-making by educators. 
Additionally, by collecting frequent (i.e., daily) fre- 
quency measures during skill acquisition, educa- 
tors could compare training performance with 
other outcome measures so that learning patterns 
across students and skill areas could be discovered. 
Thus, more information regarding the instruc- 
tional conditions that produce the greatest aca- 
demic proficiency could be identified. 

One general limitation of the studies re- 
ported above involves each participant's differen- 
tial progression through the curriculum. For ex- 
ample, some participants had progressed through 
a significant proportion of the curriculum and thus 
possessed a large repertoire of basic skills in which 
fluency had been achieved. As a result, those par- 
ticipants engaged in naturally higher baseline rates 
of responding during the introduction of novel 
skill areas than participants who were not as far 
along in the curriculum. That is, the more experi- 
enced students were initially responding at fre- 
quencies closer to the fluency range and thus did 
not have to make as significant an increase to 
achieve fluency. It may be the case that baseline 
rates of responding prior to fluency training can 
predict REAPS. The relationship of base rates to 
academic performance standards is an area for 
future research we are currently pursuing. 

The current results expand upon clinical 
and empirical work conducted in the areas of PT 
and CBM that emphasize direct measurement of 
behavior (i.e., frequency) as a basic assessment tool. 
In order for educators to better understand the 
conditions necessary for establishing and 
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maintaining overall academic proficiency, more re- 
search needs to be conducted in the areas of PT 
and flu-ency-based instruction. With more fre- 
quent and rigorous investigation, it may be pos- 
sible to identify educational technologies where 
academic excellence is the norm rather than the 
exception. We hope that these studies will set the 
occasion for more research in this area. 
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Precision Teaching in a Day Treatment Facility 

Lara L. Anderson and Sheila R. Alber* 
The University of Southern Mississippi 

Red is a 15-year-old boy who is receiving 
services for severe emotional and behavioral prob- 
lems in an outpatient day treatment facility in 
south Mississippi. He has been diagnosed with 
Bipolar Disorder and Oppositional Defiance Dis- 
order. In addition to his therapy, he also receives 
academic instruction for reading, math, and En- 
glish in a self-contained classroom in this facility. 
Red was placed in the 8th grade because of his 
chronological age, however his academic perfor- 
mance ranged from the second to third grade level. 
His academic deficiencies can be attributed to his 
truancy throughout his educational history. 

Upon initial placement in the day treat- 
ment facility, Red's reading deficits were so severe 
that he was unable to identify letter sounds. Acor- 
rective, direct instruction, decoding reading pro- 
gram was implemented for 11 nonconsecutive 
months prior to his participation in this precision 
teaching project. He attended the day treatment 
program for 9 months, and then he was removed 
from the program because he was noncompliant 
with his medication and his parents neglected to 
participate in his treatment. After a 4-month leave, 
he was re-admitted to the day treatment facility 
and continued with the corrective reading pro- 
gram for two more months prior to beginning this 
precision project. 

During the course of his participation in 
the corrective reading program, Red's progress 
was astounding, and certainly alleviated any 
doubts of his ability to learn. He was able to de- 
code words on approximately a 2.7 grade level, 
but his reading rate was very slow and he made 
frequent errors. 

Red's teacher began implementing this 
precision teaching project because it was a require- 
ment in a class she taking towards her Master's 
degree. This was her first experience using preci- 
sion teaching. Prior to implementing the interven- 
tion designed to increase Red's reading rate and 
accuracy, baseline data were recorded for three 
consecutive days. He was instructed to read a pas- 
sage while his teacher timed him for 1-minute and 
recorded the number of words he read correctly 
and incorrectly. His reading rate ranged from 12 
to 14 words per minute with 5 to 9 errors. For this 
project, a reading error was recorded if the Red 
omitted, inserted, substituted, or mispronounced 
words. Hesitations for more than two seconds and 
self-corrects were also counted as errors. 

After collecting Red's baseline data, his 

teacher decided to set the aim at 100 words per 
minute with fewer than 5 errors. The intervention 
designed to increase Red's fluency and accuracy 
was as follows: 

1)The teacher read the reading selection to Red. 
2) Red was directed to silently follow along as 
the teacher read, and circle with a pencil any 
words he did not recognize. 
3) After the teacher read, she used direct instruc- 
tion to teach Red the words he circled (e.g., The 
teacher would say, "That word is morning. What 
word?" and Red would say "morning."). 
4) When she finished going over each word he 
circled, she prompted him to read the words on 
his own. 
5) The teacher continued to review the words 
Red circled until he read the word correctly 
within one second. This usually required two to 
three learning trials for each word. 
6) After he read each word correctly, the teacher 
prompted Red to read the passage as quickly as 
he could and timed him for one minute. 
7) Red entered his own data on the logarithmic 
chart on the computer immediately after he was 
timed. His teacher guided Red to access the 
saved chart, insert the data points (one for 
correct words per minute and one for errors), 
and save the updated information. 
8) Upon completion of this procedure Red was 
rewarded with time to play games on the com- 
puter. 

After 4 sessions of using the above 
procedure, Red stated that he did not want to 
play on the computer as a reward. Instead, he 
said, he would rather spend that time practicing 
reading so that he could increase his speed. So, 
on the ninth session, a phase change was imple- 
mented. The instructional procedures the 
teacher implemented were the same with the 
following exceptions: Red's teacher rewarded his 
participation by allowing him and a peer to 
practice reading together. They took turns 
reading the same passage the teacher used for 
instruction that day. This extra practice lasted 
approximately 10 minutes. 

On the first day of the last phase change 
(the 9th session), Red read 39 words per minute 
and continued to increase his reading rate each 
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struction, and Special Education, The University 
of Southern Mississippi, Box 5115, Hattiesburg, MS 
39406; Telephone (601) 266-6636; E-mail: 
Sheila.Alber@usm.edu 
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session. By the 23rd session he surpassed his aim 
by reading 102 words per minute. Additionally, 
Red made fewer than 5 errors per minute 
throughout the duration of the last phase. This 
was a considerable leap from his first timing 
when he read 12 words correctly and made 7 
errors. 

Throughout this project, Red became 
increasingly more motivated to improve his 
reading rate and decrease his errors. He paid 
close attention to his teacher while she read 
aloud and made sure he marked each unfamiliar 
word. Initially the computer game time helped 
encourage Red's participation and compliance to 
instruction. However Red's continued success 
provided the needed motivation to practice 
reading, and external rewards became unneces- 
sary. 

Red finished this project by meeting the 
aim of one hundred words per minute with 
fewer than 5 errors. Red continues to ask for 
time to read aloud with his reading partner. His 
partner also wanted to chart his own progress, 
and this desire to increase reading fluency and 
plot data has spread to the rest of the students in 
his class. 
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Concurrently Teaching Multiple Verbal Operants 
Related to 

Preposition Use to a Child with Autism 

Amy King, Alison L. Moors, and Michael A. 
Fabrizio 

Fabrizio/Moors Consulting 

Because understanding prepositions is 
useful to students for many skills such as follow- 
ing directions, requesting, and expanding expres- 
sive and receptive language, children should learn 
how prepositions function in language. This chart 
shows the progress a child with autism made in 
learning multiple ways of responding with and to 
prepositions. 

Joe began timed practice on prepositions 
on December 9,2002, when he was 5-years and 3- 
months old. Joe received approximately six hours 
of in-home behavior analytic intervention therapy 
per week. Joe also attended a half-day preschool 
program at a comprehensive early childhood cen- 
ter providing inclusive educational services for 
children with and without disabilities. 

Joe practiced prepositions through the 
See/Say, Hear /Do, and Hear /Touch learning 
channels on this same chart. By varying the learn- 
ing channel during the timing, Joe was able to 
improve concurrently his expressive (See/Say) 
and receptive (Hear/Touch) labeling of preposi- 
tions and his following directions that included 
prepositions (Hear/Do). Each day of practice, Joe's 
tutor set for him a daily improvement goal that he 
needed to reach in order to obtain his choice of 
rewards and finish working on the skill for the day. 

Because we designed this skill using three 
different learning channels, Joe's tutor had to do 
change the cues she used during each timing-she 
had to ask Joe to identify the location of objects 
relative to one another ("Where is the glass?"), to 
touch items ("Find the item that is under the 
book."), and to place objects in relation to one an- 
other ("Put the pen behind your chair."). To avoid 
inappropriate stimulus control, the tutor varied 
the objects and the placement of the objects she 
used during the timing. His tutor used small toy 
figurines and any objects that Joe could put things 
in, on, or under for the initial slice. For example, 
Joe's tutor may have used a box and the lid of the 
box and said to Joe, "put the dog in the box." Once 
Joe put the dog in the box, the tutor would then 
give Joe another direction and vary the object as 
randomly as they could to avoid any pattern. 

The first slice of the chart included the 
prepositions "in," "on," and "under." Joe completed 
two to three timings per day to reach his daily 
improvement goal. He began the slice at 18 cor- 

rects per minute and two errors per minute. His 
corrects accelerated at X1.9 across the four days of 
timed practice to their high and ending frequency 
of 34 per minute, and bounced at X1.3. Joe's errors 
remained steady across the phase at X1.0. Because 
of Joe's steep acceleration in his corrects, his tutor 
moved to slice two, in which she added the prepo- 
sition, "behind." Joe's rate of correct responding 
jumped down by /1.43 and turned down (/1.8). 
Joe met his daily improvement goal in one to two 
timings during this phase. Christmas break oc- 
curred for one week during this phase, but Joe's 
performance maintained after this break. 

Joe's tutor next added three new preposi- 
tions in the next phase of the chart-"in front", "be- 
tween", and "beside" or "next to." At the start of 
this phase, Joe's rate of correct responding did not 
jump, but turned up by X1.04 from the previous 
phase. Joe's rate of incorrect responding also did 
not jump with the phase change, but did turn up 
by X1.74 from the previous phase. Joe required 
three timings per day during this phase to reach 
his daily improvement goal. Joe's corrects reached 
a high and ending frequency of 36 per minute with 
four errors per minute in seven days of practice 
across five weeks. 

In the next phase of the chart, Joe's tutor 
added the preposition "over." Here, again, his cor- 
rects did not jump with the start of the phase 
change, but did turn down by /1.49. Joe's errors 
jumped down at the start of the phase but turned 
up (X2.0) as the phase progressed across the four 
days of timed practice. Joe practiced for three days 
and ended with corrects at 28 per minute with two 
errors. He required three timings per day to reach 
his goal during this phase. Joe went on vacation 
for one week towards the end of the phase. 

When Joe returned from vacation, his tu- 
tor decided to evaluate the fluency of Joe's perfor- 
mance because she was unsure what an appropri- 
ate frequency aim might be for this skill. If Joe's 
performance to date showed the features of flu- 
ent performance-retention, endurance, stability, 
and application-then there was no reason to con- 
tinue daily timed practice on the skill. 

Joe's tutor first completed an endurance 
check on Joe's performance. To do this, she tripled 
the timing interval to 90 seconds and presented 
Joe with the same materials. Joe maintained his 
rate of 34 corrects per minute and four errors per 
minute errors in one timing. After passing the en- 
durance check, his tutor moved to a 30-second sta- 
bility check to evaluate his performance in the 
presence of significant distractions. For the stabil- 
ity check timing, Joe's mother was in the kitchen 
(Joe is easily distracted from work when his mother 
is present), and the tutor played with one of Joe's 
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favorite toys during the timing. Joe passed his sta- 
bility check at 30 corrects per minute and a drop 
down in his rate of incorrects. Next, Joe completed 
an application check. For the application check, 
his tutor asked Joe to identify prepositions in pic- 
tures within a book instead of using actual objects 
as they had been doing throughout the course of 
the chart. Joe passed his application check at 30 
corrects per minute with zero errors on his first 
timing. Finally, to assess the skill's retention, Joe's 
tutor stopped all timed practice on this skill for 
four weeks. After four weeks, Joe's tutor presented 
Joe with the materials from the final slice before 
checks started and had him resume timed prac- 
tice on all prepositions. Joe completed one 30-sec- 
ond timing and achieved 30 corrects per minute 
with two errors per minute. The chart was 
stopped, and we and Joe and did a cheer! 
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Analog Analysis of Two Variables Related to the 
Joint Attention of a Toddler with Autism 

Michael A. Fabrizio 
University of Washington 

FabriziolMoors Consulting 
Seattle, Washington 

Kristin Schirmer 
Fa briziolMoors Consulting 

Seattle, Washington 

Elizabeth Vu 
Seattle Central Community College 

Ami Diakite and Mari Yao 
University of Washington 

Joint attention-the ability to alternate atten- 
tion between people and objects (Adamson & 
MacArthur, 1995)-is important to both language 
and social development and children with autism 
often show deficits in joint attending skills 
(Charman, T., Swettenham, J., Baron-Cohen, Cox, 
A., Baird, G., & Drew, A., 1997; Mundy, 1995; 
Dawson, Meltzoff, Osterling, Rinaldi, & Brown, 
1998); as an example, children with autism may 
have difficulty shifting their gaze between a per- 
son and a toy with which they are playing. This 
chart shows the results of our analysis of the gaze 
shifting performance of a toddler with autism un- 
der analog conditions designed to test the affects 
of two variables on the child's joint attention: toy 
manipulation demands and the child's preference 
for the toy. We present this chart to document how 
precision teachers might display data collected 
during analog analyses on the Standard Celeration 
Chart and to describe clinical procedures for evalu- 
ating the effects of two variables on learner per- 
formance. 

Diagnosed with Autism, Amir was 2-years 
and 9-months old when this chart began and had 
been receiving four hours per day of intensive in- 
home intervention services for one month. His in- 
home intervention team consisted of the authors 
listed above. During a language evaluation, Amir's 
Speech Language Pathologist noticed he seemed 
to have difficulty shifting his attention (i.e., mov- 
ing his head and eyes) from toys he played with 
to people in his immediate environment. Amir's 
Speech Language Pathologist suspected that Amir 
experienced this difficulty shifting attention be- 
cause of the manipulation demands the toys pre- 
sented. She hypothesized that he was unable to 
"break" his attention from toys to attend to adults 
around him when the toys required a great amount 
of manipulation. She suggested Amir receive daily 

formal intervention in shifting attention as part of 
his in-home intervention program because of his 
apparent difficulty with shifting attention and its 
developmental importance. 

Rather than beginning intervention right 
away, however, we chose to examine more closely 
and systematically whether the amount of ma- 
nipulation a toy required affected Amir's attention 
shifting. Because we suspected Amir's preference 
for various toys might also influence how fre- 
quently he shifted his eye gaze away from them, 
we also analyzed how his preference for a toy af- 
fected his attention shifting at the same time that 
we evaluated the effects of toy manipulation. 

We began by generating a list of toys for 
which Amir showed a high preference and a list 
of toys for which he showed little or no preference 
by considering how frequently he chose to play 
with a given toy and how long he interacted with 
it. If he interacted with a toy for long periods and 
consistently chose to play with it, we classified the 
toy as Highly Preferred. If he did not play with 
the toy for long periods or rarely chose to play with 
it, we classified the toy as Less Preferred. We then 
classified each of the same toys according to the 
degree of manipulation they required by consid- 
ering several factors: the number of moving parts 
on each toy, the number of ways he could move 
the parts, and the size of the toy's parts. For ex- 
ample, because picture books consist of a few, large 
parts (pages) that Amir could only turn, we classi- 
fied books as requiring a low level of manipula- 
tion. A Busy Beads toy, by contrast, consists of 
many small moving parts that Amir could move 
in a variety of ways; therefore, we classified Amir's 
Busy Beads toy as requiring a high level of ma- 
nipulation. Once we classified each toy according 
to manipulation requirements and perceived pref- 
erence, we subdivided the toys into four catego- 
ries: (1) Highly Manipulative and Highly Preferred 
toys, (2) Less Manipulative and Highly Preferred 
toys, (3) Highly Manipulative and Less Preferred 
toys, and (4)Less Manipulative and Less Preferred 
toys. We used these categories as the four experi- 
mental conditions for the project. 

After we generated our toy lists, we evenly 
distributed four sessions, each 2.5-minutes long, 
throughout Amir's daily intervention schedule. 
During each of these 2.5-minute long sessions, we 
conducted the analysis. Each day, we gave Amir a 
toy from each list for 2.5 minutes. During those 
2.5 minutes, a member of Amir's intervention team 
(usually the third or fourth author) said Amir's 
name aloud every 60 seconds. The staff member 
counted one attention shift if Amir looked up from 
the toy he was playing with within two seconds 
after hearing his name. If he did not look towards 
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the staff member within two seconds, no attention 
shift was counted. The order in which the toys 
were given to Amir varied randomly each day to 
control for sequence effects. Amir received be- 
tween 9 and 11sessions overall within each con- 
dition. 

Figure one below shows Amir's rate of 
shifting attention plotted as cumulative frequen- 
cies by condition. Because staff members only re- 
quested that Amir look once per minute, and each 
session lasted only 2.5 minutes, the maximum 
counted shifts in attention he could emit was two. 
Because detecting differences between such low 
rates of behavior would be very difficult if plotted 
as per minute frequencies each day, we plotted the 
data cumulatively. 

We employed the Quarter-Intersect proce- 
dure (Koenig, 1972 as cited in White & Haring, 
1980) to calculate celeration values for each of the 
four experimental conditions. Amir's attention 
shifting accelerated at a rate of Xl.9 per week dur- 
ing the Highly Manipulative and Highly Preferred 
condition. During the Less Manipulative and 
Highly Preferred condition, Amir's attention shift- 
ing changed at a rate of X1.8 per week. In the 
Highly Manipulative and Less Preferred condi- 
tion, his attention shifting accelerated at a rate of 
X2.0 per week, and during the Less Manipulative 
and Less Preferred condition, it accelerated at a 
rate of X1.6 per week. 

His attention shifting performance 
changed faster within both conditions where he 
played with highly manipulative toys (X1.9 and 
X2.0) than in either condition using less manipu- 
lative toys (X1.8 and X1.6). When the manipula- 
tion demands of the toy were kept constant and 
low (that is, during both the Less Manipulative and 
Highly preferred and the Less Manipulative and 
Less Preferred conditions), his attention shifting 
performance was better with highly preferred toys 
(X1.75) than with less preferred toys (X1.55). 

Based on these differences, we concluded 
that the level of manipulation demand presented 
by a toy most influenced Amir's attention shift- 
ing-the more manipulative the toy, the better his 
attention shifting performance. This conclusion 
refuted the hypothesis his Speech Language Pa- 
thologist originally developed during her clinical 
examination. We also learned that toy preference 
affected Arnir's attention shifting, but to a lesser 
degree than toy manipulation. When toys required 
less manipulation, toy preference did affect his 
performance-Arnir shifted his attention more fre- 
quently with highly preferred toys than less pre- 
ferred toys when the toys themselves presented 
lower manipulation demands. 

Systematically analyzing how toy prefer 

ence and toy manipulation affected Amir's ability 
to shift his attention presented several advantages 
over immediately beginning formal intervention 
to change his performance. First, evaluating the 
variables' effects gave us important information 
about how frequently Amir was actually shifting 
his attention without intervention. Once counted 
and charted, his intervention team (including his 
Speech Language Pathologist) agreed that his rate 
of attention shifting was adequate and did not 
warrant intervention. Having baseline data that 
indicated no intervention was needed saved us 
time, saved Amir's family money, and most im- 
portantly, saved Amir time. Clinicians often de- 
velop impressions during informal assessment, but 
too often they rush to begin intervention when 
such may be unnecessary. 

Beyond helping us decide not to intervene 
with Amir's attention shifting, had we instead 
found that his performance did warrant interven- 
tion, having evaluated the variables' effects on his 
performance would have provided another ben- 
efit: the data would have allowed us to evaluate 
clearly the effects of any intervention we devel- 
oped. 

Further, the baseline data we gathered 
when we evaluated the two variables separately 
also gave us a good deal of information about 
which variable exerted functional control over 
Amir's attention shifting as well as interactions 
that existed between the two variables. We learned 
that the manipulation opportunities toys offered 
were more important than Amir's preference for 
the toys in controlling his attention shifting. We 
also learned that this control appeared to work in 
an opposite way from what we originally hypoth- 
esized. 

We hope clinicians working with children 
with autism will invest the time needed to collect 
baseline and functional assessment data prior to 
designing and implementing an intervention. Col- 
lecting the data for this project took a total of 100 
minutes (40 sessions at 2.5 minutes per session). 
The analysis took very little time, was easy to do, 
and produced quite a bit of information that 
helped us make better decisions on Amir's behalf. 
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Single vs. Multiple Movement Frequencies: 
How Many Times Should We Measure? 

Dana J. Stevens 
University of Washington 

The purpose of this chart share is to look 
for more efficient ways of monitoring a learner's 
progress. I decided to compare progress records 
based on a single opportunity to complete com- 
plicated task with a progress record based on 
multiple opportunities to compare the same task. 

The learner, Sam, was an 8-year-old boy 
with autism who was fully integrated into a regu- 
lar 2nd grade classroom. The goal of this interven- 
tion was to teach Sam how to put on his coat inde- 
pendently. To begin, a 12-step task analysis was 
created and the method of most-to-least prompt- 
ing selected. During the course of the program, a 
picture script of the task analysis and peer model- 
ing methods were also used. Instruction took place 
during naturally occurring school opportunities 
to put on his coat (e.g., preparing to go outside for 
recess, preparing to go home for the day). Sam's 
parents also worked with him at home using the 
same task analysis 

Three methods of monitoring the learner's 
progress (Figurel) were implemented throughout 
the program: (1)Single-movement frequencies in- 
volved charting a single opportunity to complete 
the task each day. Time to completion was recorded 
and additional prompts were counted as errors. 

For the Single Movement Frequency: 

Correct Frequency = 

(2)Multiple-movement frequencies were also re- 
corded daily and involved charting total oppor- 
tunities and the cumulative time to complete put- 
ting on his coat across all opportunities. (3) Weekly 
parent reports were conducted to evaluate the 
family's satisfaction with their son's skill develop- 
ment. 

Single and multiple movement frequencies 
showed similar rates of progress and occasioned 
the same instructional decisions, so it appears that 
a little effort could have been saved by evaluating 
his progress only once each day. That may not al- 
ways be the case, however, so I'd recommend that 
single and multiple-movement frequencies both 
be charted when beginning a program. If the two 
charts show the same learning picture, the mul- 
tiple movement chart could be dropped to save 
time and effort. If the two pictures are different, 
you might want to keep the multiple-movement 
chart to get a more complete picture of learning. 

In addition, I was pleased to note that the 
parent's report of his progress at home confirmed 
that he had learned something useful and was 
using his new skill in places where it was impor- 
tant. It is my recommendation to gather the same 
type of feedback whenever possible. 

Time Required to Complete the Task Once 

# of Extra Prompts 
Error Frequency = 

Time Required to Complete the Task Once 

For the Multiple Movement Frequency: 
3 (the number of times the task was completed) 

Correct Frequency = 
Cumulative Time Required to Complete All 3 Trials 

# of Extra Prompts 
Error Frequency = 

Cumulative Time Required to Complete All 3 Trials 

Figure 1: Three methods of monitoring the learner's progress 
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Journal Description 

The Standard Celeration Society publishes the 
Journal of Precision Teaching and Celeration (JPTC) two 
times a year. JPTC provides a forum for research, 
practical applications and discussions of Precision 
Teaching and Celeration technology. JPTC has 
dedicated itself to the promotion and diffusion of 
Precision Teaching and Standard Celeration 
technologies. 

Journal Sections: 

Authors may submit their original contributions to 
one of five sections of JPTC: 

I. Application Articles: "Application articles" 
require: 
(1)Use of Standard Celeration Charts; 
(2)Use of basic charting conventions; 
(See the JPTC guidelines for guidance on the "basic 
charting conventions"); 
(3) Description of variables or procedures 
supporting the interpretation of the data. 

"Application articles" usually represent data from 
applied settings such as schools, clinics, human 
service agencies. 

11. Research Articles: "Research articles" require: 
(1)The use of Standard Celeration Charts; 
(2) Descriptions of the collection and analysis of 
data; 
(3)Use of basic and advanced charting conventions 
and analysis; 
(See the JPTC guidelines for guidance on the "basic" 
and "advanced" charting conventions and analysis); 
(4) Description of variables or procedures 
supporting the interpretation of the data; 
(5)Control for extraneous variables or report of their 
influence. 

111. Discussion Articles: "Discussion articles" offer 
explanations, reviews, and extensions of Precision 
Teaching and Standard Celeration concepts. 

IV. Chart Shares: "Chart shares" contain data 
displayed on Standard Celeration Charts along with 
brief descriptions of the performer, what occurred, 
and other relevant observations. 
[Note: We encourage performers (e.g. students, 
clients, patients) to submit their own charts to the 
chart share section.] 

V. Technical Notes: Brief technical descriptions 
clarifying, elaborating, or reporting upon Precision 
Teaching and Standard Celeration concepts. 

Submission Guidelines: 

To submit a manuscript authors must conform to 
the following guidelines: 
(1)Submit three (3) typewritten, doubled spaced 
copies of the manuscript without author's names 
or affiliations; 
(2) Follow the format outlined in the Publication 
Manual of the American Psychological Association 
(5th edition, 2001); 
(3) Do not exceed 20 words in the article title; 
(4)Include an abstract and do not exceed 250 words 
in the abstract; 
(5) Select 3 to 5 key words that describe the 
manuscript; 
(6) Secure permission for use of copyrighted 
materials; 
(7) Send submissions to: Dr. Richard M. Kubina Jr., 
The Pennsylvania State University, Department of 
Educational and School Psychology and Special 
Education, 231 CEDAR Building, University Park, 
PA 16802-3109. 

The Editors reserve the right to edit all material 
accepted for publication. 
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BASIC CHARTING CONVENTIONS for the DAILY STANDARD CELERATION CHART 

TERM DEFINITION CONVENTION 
1. CHARTED DAY A day on which the behavior is 1. Chart the behavior frequency on 

recorded and charted. the chart on the appropriate day 
line. 

2. Connect charted days except 
across phase change lines, no chance 
days and ignored days. 

a) ACCELERATION TARGET Responses of the performer intended 
FREQUENCY to accelerate. Chart a dot (.) on the appropriate day 

b) DECELERATION TARGET Responses of the performer intended Chart an (x) on the appropriate day 
FREQUENCY to decelerate. line. 

2. NO CHANCE DAY A day on which the behavior had no Skip day on daily chart. 
chance to occur. 

3. IGNORED DAY A day on which the behavior could Skip day on daily chart. 
have occurred but no one recorded it. ( D ~not data across ignored 

4. COUNTINGTIME BAR I Designates on the chart the I Draw solid horizontal line from the 
(aka Record Floor) perf&mer's lowest possible Tuesday to Thursday day lines on the 

performance (other than zero) in a chart at the "counting-time bar." 
counting time. Always designated as 
"once per counting time." 

5. ZERO PERFORMANCE No performance recorded during the Chart on the line directly below the 
recording period. "counting-time bar." 

6. PHASE CHANGE LINE A line drawn in the space between the Draw a vertical line between the 
last charted day of one intervention intervention phases. Draw the line 
phase and the first charted day of a from the top of the data to the 
new intervention phase. "counting-time bar." 



-- 

7. CHANGE INDICATOR 

9. CALENDAR SYNCHRONIZE 

10. CELERATION LINE 

Words, symbols or phrases written on 
the chart in the appropriate phase to 
indicate changes during that phase. 

A symbol used to represent: (a) the 
desired frequency, and (b)the desired 
date to achieve the frequency. 

A standard time for starting all charts. 

A straight line drawn through 7-9 or 
more charted days. This line indicates 
the amount of improvement that has 
taken place in a given period of time. A 
new line is drawn for each phase for 
both acceleration and deceleration 
targets. (Note: For non-research 
projects it is acceptable to draw free- 
hand celeration lines.) 

-

Write word, symbol and/or phrase. 
An arrow (.)) may be used to indicate 
the continuance of a change into a new 
phase. 
Place the point of the caret ... 
A for acceleration data 

v for deceleration data 
...on the desired aim date. Place the 
horizontal bar - on the desired 
frequency. The caret and horizontal 
line will create a "star." 
It requires three charts to cover a full 
year. The Sunday before Labor Day 
begins the first week of the first chart. 
The twenty-first week after labor day 
begins the second chart. The forty-first 
week after Labor day begins the third 
chart. 

Acceleration Deceleration 
Target Tar get 
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synchron~zabon 
addition aroblerns 

@phase change line ----) 

hance day 

@aned day 

.01 - I 
A clear description of the 
performer'scounted behawor. 

The name of the person who The name of the penon 
charts the performer's counted whme perfaman= 

llse a leanung channel and 
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ERRATUM 


In volume 18, issue 2, Dana Stevens' chart share "Single vs. Multiple Movement Frequencies: How Many 
Times Should We Measure" had only one of the two charts she submitted printed. Rather than include 
the additional chart by itself I have republished her entire chart share with the two charts. When referencing 
Stevens' chart share please use the most current information: 

Stevens, D. (2003). Single vs. Multiple Movement Frequencies: How Many Times Should We Measure. 
The Journal of Precision Teaching and Celevation, lg(l), 45-47. 
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