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CAN LEARNING OR VARIABIUTY 
BE PREDICI'ED FROM LOW INlTIAL 

PERFORMANCE: IMPLICATIONS 
FOR PRECISION TEACHERS 

AND EQUAL INTERVAL 
CHARTERS?~ 

Patrick McGreery, James G. Thomas, 
Lynette Lacy, Steven Erantz 

University of Missouri-Kansas City UAF 

-istine Salisbury 
State University of New York at Binghamton 

In 1972 Koenig used col lect ions  of f i n a l  
frequencies in all six cycles of the Standard 
Celeration Chart to establish the independence 
of frequency, celeration and bcunce. Since that 
time, Precision Teachers have been using these 
standard measures of perfccmance, learning and 
var iab i l i ty  t o  make Chart-based decisions 
regarding their studen tsl instructional programs. 

Fac several years, Precision Teachers charted 
s tuden t s1  performance,  while continuing to  
implement traditional public school curricular 
strategies.  These strategies produced initial 
accuracy ratios (Pennypacker, Koenig, & Lindsley, 
Note 1) ranging from x5 to x50 and subsequent 
average celerations of approximately x1.2 for 
corrects and 11.2 for incccrects (McGreevy, 1978; 
SdtoloveGoettel, 1976; Wood & Ramsay, 1975). 
In other words, initial correct performances were 
relatively high with very few incorrects, while 
subsequent learning was relatively low. 

In 1978 Lindsley began t o  ques t ion  t h e  
e f f e c t i v e n e s s  of curricular strategies that 
emphasized high in i t i a l  pe r fo rmance  and 
apparently provided less opportunity for learning. 
This  quest ioning inf luenced t h e  work of 
McGreevy (1978, 1980, 1981), Stromberg and 
Chappell (1980) and others. 

McGreevy (1978) compared the initial correct 
pe r fo rmance  and l ea rn ing  of a group of 
elem entary school children on similar screening 
and remediation tasks. He found that screening 
t a s k s  administered daily for 10 days without 
ins t ruc t ion  produced lower init ial  co r rec t  
frequencies and higher correct celerations. He 
concluded that  the remediation efforts  were 
relatively ineffective. 

In 1980 McGreevy demonstrated low initial 

l ~ h eau thors  wish t o  acknowledge the 
cooperation of John Heskett and Jim Friedebach 
of the  Missouri Sta te  Schools for the Severely 
Handicapped. 
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performance followed by rapid learning in a 
moderately retarded young man. The in i t ia l  
accuracy ratio was 119, while the subsequent 
celerations were x2.6 for corrects and 12.6 for 
incorrects. McGreevy (1980) suggested that low 
i n i t i a l  pe r fo rmance  provided  a g r e a t e r  
opportunity for learnix. McGreevy (1980, 1981) 
also suggested that  "hard t o  do1' (low in i t ia l  
performance) may not necessarily mean "hard to  
learnf8 (subsequent slow learning). 

Strornberg and Chappel (1980) attempted t o  teach 
an entire second grade class a math curriculum 
a t  a pace suggested by the  adopted text.  
Pairing this text with Precision Teaching for 4 
months and 4 phases of instruction resulted in 
initial accuracy ratios ranging from x l  t o  x65, 
most of which included no errors. The median 
correct celeration was x1.4, while the error  
ce le ra t ions  were almost a l l  x1.0. After 4 
months, the investigators changed the task for 
all children. The new task included al l  the math 
operations introduced in the second grade text. 
This "leap up" in the curriculum produced lower 
initial performances and more rapid learning. 
The initial accuracy ratios ranged from x6 to  
11.6 and included many errors. The c o r r e c t  
ce le ra t ions  ranged from x1.5 t o  x2.7 with a 
median celeration of x2.0. The error celerations 
ranged from 11.6 to 18, with a median celeration 
of 12.4. In other words, the new task was "hard 
to do," but proved to  be "easy to  learn." 

Several other investigators examined "hard t o  don 
tasks and subsequent learning. Bower and Orgel 
(1981) generated high initial error frequencies in 
college students that were frequently followed by 
high correct and error celerations. Eaton and 
Wittman (1982) tested the "leap upn strategy with 
t h r e e  handicapped  s t u d e n t s .  P r i o r  t o  
implementing this strategy, all the studentst 
initial performances were high and errorless, with 
accuracy ratios ranging from x8 to  x40. Their 
subsequent learning was relatively slow, with 
correct celerations ranging from 11.4 t o  x2.0. 
The incorrect celerations were all x1.0. After 
im plem en t ing "leap ups," all initial performances 
were considerably lower, with accuracy ratios 
ranging from I4 to 130. The subsequent learning 
for a l l  s tudents  was rapid, wi th  c o r r e c t  
ce l e ra t ions  ranging from x2.5 t o  x10 and 
incorrect celerations ranging from /1.6 to  14.5. 

The "leap upn or "hard to do" initial performance 
strategy represents a major departure from the 
pace of instruction suggested by most educators 
and publishers. The preliminary' work of t h e  
af orem entioned investigators indicates that this 
strategy results in greatly increased s tudent  
learning. As th i s  strategy continues t o  be 
tested, i t  is important to examine closely initial 
performance t o  determine if relationships exist 
between this dimension of behavior (Johnston & 

Pennypacker,. 1980) and subsequent learning and 
variability. The present investigation extended 
the  work of Koenig (1972) by comparing low 
initial performances relative to  the counting 
period f loor  t o  subsequent learning and 
variability. These comparisons were conducted 
with data charted on the Standard Celeration 
Chart. The present study also compared low 
initial  correct  performances to  subsequent 
cwrect learning charted on equal interval charts. 
A l l  comparisons were designed to  determine if 
some degree of "leap upn or "hard t o  don was 
related to  subsequent learning or variability and 
were seen as having implications for Precision 
Teachers and Equal Interval Charters. 

Method 

The f i rs t  author was commissioned by the  
Missouri Department of Elementary and Secondary 
Education to conduct a pilot study designed t o  
investigate the effect of length of instructional 
time and time of day on rate of acquisition. 
Data collected in the c a m e  of that study also 
served as data for the present investigation. 

Subjects 

Twenty-four students enrolled in Missouri State 
Schools for the Severely Handicapped and their 
twelve teachers participated in the study. 
Teachers were selected based on their wllingness 
to  participate. Students were selected by their 
teachers without a systematic selection process. 

With the assistance of the investigators, each 
teacher selected from one to three tasks for two 
students. Each teacher was instructed to select 
tasks that each student would likely find "hard 
t o  do." Each teacher was also instructed t o  
select and conduct a one, two or three minute 
daily timing on each task and record the correct 
and inccrrect frequencies on a data sheet. If 
the initial accuracy ratio was Zxl.0, the task 
was considered "easy to ddl and a new task was 
selected. If the ratio was $11.1, that is, more 
incorrects than corrects, daily frequencies were 
collected on that task during a four week period. 
After each timing, the teachers spent between 2 
and 1 0  minutes teaching the student how t o  
perform the task. Each teacher selected herlhis 
own teaching strategies and how and when to 
change those strategies. 

Results 

A t  the end of the four week period, t h e  
frequencies for 66 tasks were plotted on 
Standard Celeration Charts and equal interval 
charts (see Charts 1 and 2). Three measures of 
initial performance displayed on the Standard 
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Celeration Chart were collected for each task: 
initial number ccrrect, initial number incorrect 
and accuracy ratio. Since the timings (canting 
periods) were different for each task, and initial 
performance relative t o  the counting period floor 
was being examined, t h e  initial number correct  
and incorrect were chosen as measures of initial 
performance. The initial accuracy ratio, the 
ratio between these two measures, was also used. 
The median and range of all three measures are 
shown in Table 1. 

Table 1. The Median and Range of Three 
Measures of Initial Performance 

Measure Median Range 

Initial number 1 movement 0 t o  15 
ccrrect movements 

Initial number 9 movements 2 to  54 
incorrect movements 

Initial accuracy /6 1.5 t o  /28 
ratio 

Two-thirds of the initial number correct  were 
either zero or one correct movement. One-third 
of the initial accuracy ratios were 2/9,  that  is, 
between / 9  and /28. These initial performance 
data indicate that the tasks ranged from "hard 
t o  do" t o  "extremely hard t o  do-" These three 
measures of initial performance were compared 
t o  two measures of learning, correct celeration 
and incorrect celeration, and two measures of 
variabilitv. bounce around correct celeration and 
bounce a r i n d  incorrect celeration. Al l  these 
measures were charted on Standard Celeration 
Charts. The initial number correct  was also 
compared to one measure of learning, gain score. 
These measures were displayed on equal interval 
charts. All comparisons w e r e  conducted using 
Pearson productmoment correlations. 

C h a r t  1 displays three  dimensions and seven 
measures of behavior charted on the Standard 
Celeration Chart, the  values of these measures 
for one student and the  correlations comparing 
these measures across 24 students and 66 tasks. 
The correlations clearlv indicate no relations hi^ 
b etw een init ial  peiformance and subsegueit 
learning or variability. Chart 2 shows the  same 
da ta  f& two dimensions and two measures of 
behavior plotted on an equal in terval  char t .  
Again, the correlations indicate no relationship 
between initial performance and subsequent 
learning. 

Discussion 

The data  from the present investigation have 
implications for Precision Teachers and Equal 

Interval  Charters. From the perspective of 
Precision Teachers, the data confirm that neither 
learning nor variability can be predicted from 
low ini t ia l  performance, even  when t h a t  
performance includes few, if any, corrects and 
many incmrects. From the perspective of Equal 
Interval Charters, the data confirm that correct 
learning cannot be predicted from low initial 
correct performance. These data, along with the 
previas work of Koenig (1972), McGreevy (1978, 
1980, 1981) Stromberg and Chappell (19801, 
Bower and Orgel (1981) and Eaton and Wittman 
(1988), suggest that the "leap up" or "hard t o  
dd' initial performance strategy should continue 
to  be tested by Precision Teachers and Equal 
Interval Chartes in a wide range of educational 
settings. 

REFERENCE NOTE 

1. Pennypacker ,  H. S., Koenig, C. H., & 
Lindsly, 0. R. Handbook of the  Standard 
Behavior Chart. Precision Media: Kansas 
City, Kansas, 1972. The initial accuracy 
r a t i o  is  t h e  r a t i o  of the initial correct  
frequency (or the initial number correct)  t o  
the initial incorrect frequency (or the initial 
numbe inccrrect). This ratio is read on the  
Standard Celeration Chart as the distance 
from the initial incorrect frequency t o  the 
initial correct frequency. 
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MOHlTOBMG THE USE OF A 
SPECIALIZED LIBRARY 

Cai Brarn and Beth Gibsaa 
University of Misscuri-Kansas City UAF 

The University Affiliated Facility (UAF) a t  the 
University of Missouri-Kansas City has operated 
a library of print and non-print materials related 
t o  developmental disabilities since 1978. This 
library, refecred t o  as the Technical Assistance 
Clearinghouse (TAC), provides materials upon 

request to  persons interested in developmental 
disabilities. Beginning in January, 1979, monthly 
data were cdlected on the  number of requests 
for materials and the  number of items loaned. 
Until recent ly,  t h e s e  d a t a  were  r e p o r t e d  
quarterly in tabular form. This material provided 
a look a t  the  present s t a t u s  of TAC and a 
momentary look a t  changes in the use of TAC. 
In March, 1982, t h e  Direc tor  of t h e  UAF 
commissioned two staff members to take a closer 
look at the use of TAC over time. These two 
staff members decided t o  retrieve these monthly 
data and plot them on the  monthly S t anda rd  
Celeration Chart. 

Chart 1provides a continuous look a t  the use of 
TAC since monthly da t a  were recorded. This 
Chart  displays t h e  number of requests  for 
mateials and the number of items loaned. The 
number of requests accelerated a t  the rate  of 
X1.3 from January, 1979, through June, 1981. 
During this same period, the number of items 
loaned accelerated a t  t h e  r a t e  of X1.4. From 
Char t  1, it i s  evident that  the use of TAC 
continuously increased for two and one-half 
years. Comparing t h e  points a t  which the two 
celeration lines cross t he  first  and las t  d a t a  
months provides an additional conclusion: On the 
average, the numb= of items loaned per request 
doubled over this two and one-half year period 
of time. 

Cori Brown is the  Resource Coordinator and 
Beth Gibson is the  Coordinator of Technical 
Services for the University Affiliated Facility 
(UAF), University of Missouri-Kansas City, 2220 
Holmes, Kansas City, Misscuri 64108. 

DIGR TYPING FOR MICRDCOMPUTER 
MATH PROGRAM& TOWARD A 

DETERMINATION OF PROFICIENCY 
SPANDARDS 

Kenneth U. Campbell 
Micanopy, Florida 

Donna McCarthyJensen 
Galnesville, Florida 

The recent influx of micro-computers into the 
American classrooms has placed sev era1 pressing 
demands upon educa t iona l  r e sea rche r s  and 
p r h c t m a t e r i a l s  developers. A critical need 
e x i s t s  f o r  rate-based software,  a d e q u a t e  
promotion and marke t ing  of , t h e  developed  
m a t e r i a l s ,  a t i m i n g  s t a n d a r d i z a t i o n  f o r  
precision-teaching software, and the sharing of 
computer-generated da t a  t o  determine present 
proficiency standards. 




