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A LETTER FROM THE EDITOR

31 October 80

Dear Friends,

| would like to welcome 40 new subscribers to the Journal of Precision
Teaching. A special welcome goes out to the libraries at Kansas State
University, North Texas State University and Loyalist College. As of this

five provinces of Canada, England and Australia. The increase in
subscriptions is directly attributable to your efforts and is greatly
appreciated.

The Journal now has a Library of Congress [SSN number: 0271-8220. We are to
receive a card catalog number soon.

The Journal and its editor have moved to |arger quarters. Please note the
new address:

Journal of Precision Teaching
Patrick McGreevy, Editor

3852 N.W. 82nd StreetT

Kansas City, Missouri 64151

Should you wish to reach me by phone, my office number at the University of
Missouri is 816-276-1181.

We are trying a new cover and inside format in this issue. I would
appreciate your comments and suggestions. -

| hope all of you have a safe and happy holiday season.

Sincerely,

O

Patrick McGreevy
Editor




Practicing Practices:
Learning by Activity

Dr. Eric Christian Haughton
Loyallst College

Abstract: This paper presents information on our lack of attention to three
major performance variables: practice, proficiency and application, Due to
our iack of appropriate criteria we are grossly underdeveloping [earners’
skilis, therefore adversely affecting their knowledge and their applications
to varlious challenges. Four factors refated to appropriate practice
conditions, specifically: (i) quality, (i) proficiency goals, (iii) channels
and matrixes, and (iv) durations and intervals, are analysed, exploring
various practices and some programming Implications. The point is made that
without appropriate performance criteria we are aliowing inadequate levels of
performance to pass as acceptable. Learners face unfortunate consequences
when they experience difficulties retaining, exhibiting endurance and
attempting to apply skills and knowledge +they've been evaluated as
possessing, yet are well below essential performance levels, The paper
points to a resolution of this crisis in learning based on critical quantity
and quality crifteria along with appropriate amounts of and combinations of
practice.

Introduction

Qur practical and research attention to Improving behavioural management
focused on the importance of stimulus and consequence management for the last
quarter century (Lindsley, 1964, 1972). Thus we, like much of our society,
have overlooked the crucial importance of establishing effective practice
conditlions to thoroughly develop essential quantities of quality behaviour.
For example, during much of our efforts during the programmed instruction
phase, a few accurate responses counted as adequate for performance
development. An unspecified amount of "reinforcement" in the form of
accuracy feedback was supposed fo cement information gains. Later, the field
furned its attention toward the benefits of various contingent reinforcing
conditions (Haughton, 1967). During these concentrations of professional
perspective reflected in our practical and research efforts, we acknowledged
the crucial importance of, yet neglected, intensive practice.

We all know the old saying, "Practice makes perfect." Now, with our
refined concerns, we might rewrite this to a updated "Efficient practice
develops protficiency." While previous concerns related to a student becoming
"nerfect,”™ we now realize that a skillful, competent or proficient person is
in better shape than one striving for some absolute notion of perfection.
Perhaps we have learned, as did Jonathon Livingstone Seagull, that attaining
"perfection" is a process rather than an end? Therefore, we strive to
Improve our own skills and knowledge or to establish appropriate conditions
for others to achleve proficlencies.

Appropriate practice conditions include proper stimulus and consequence
management, yet, while these are necessary conditions, they aren't sufficient
conditions, An enormous amount of appropriate practice, often including
thousands of repetitions, is a condition for effective skill development.



When conditions of practice, our practisling practices, are Insufficient, the
performer falls to reach appropriate levels of performance and may suffer
various consequences. While numerous aspects of this complex Issue could be
explored, we will briefly check three significant Implications of Inadequate
practice.

One important consequence of inadequate practice lies In the person's
fallure to retain adequate quantity and/or quality performance during periods
of non-use. Having learned a skill or behaviour pattern, then failing to use
it for a extended period, you could be in serious difficulty upon finding
yourself needing the performance but discovering you've forgotten how to act.
Once skilled in swimming, for example, you would be in serious trouble when
boating and discovering that you've forgoftten how to swim, This could happen
if the skill was inadequately established originally, in part due to
inadequate practice. While there may be fairly rapid relearning, it is
inefficient (or even dangerous) to lack a previously held performance.

Secondly, we know there is a relationship between quantity of
performance and endurance (Binder, 1980; Higdon, 1980). Higdon'!s article
analysed the beneficlal consequences of marathon runners logging over 180 km
per week while fraining for marathons. Binder analysed the refationship
between levels of performance and capacity to maintain performance over
extended periods. |In generai, he found that higher levels of performance
sustained performance levels, whereas lower performance related to greatly
decreasing performance over time, Therefore, we need to ensure that learners
experience enough of the right types of practices to meet the dual
requirements of sufficient performance levels along with performance
durations to ensure useable performance endurance.

The third aspect lacks a thorough data base, so my hope is that further
field and theoretical work will continue to explore the relationship between
capacity tTo apply skills and knowledge, and several levels of skill
acquisition. There appears to be a differential effect when we study the
consequences of shifting from a simple task to one that is more complex. Low
quantifty on the simpler skill will result in lower performance on more
complex tasks (Barrett, 1979; Haring & Gentry, 1976; Haughton, 1972). My
"Aims" article illustrated the decrements in more complex tasks caused by two
types of Inappropriate decision making: (a) ftoo low basic skill performance
iHustrated by Robert's performance, and (b) Mikal and Ronald's data showing
some consequences of too low performance aims. The Haring and Gentry data
show the differentlial effects of low basic skills as curricuium demands
increase. Barrett's data graphically compares the rates of three groups of
people in 16 basic skills, State school students experiencing developmental
delay perform somewhat below regular 5- to 7-year olds and adults., The
effects of low prerequisite skills are clearly differential, being related to
lower complex skill performance., For example, regular adults wrote ones
(Think/Write 1"s) at a middle frequency of about 210 per minute, writing
fours (Think/Write 4's) at about 100 per minute. This divide by 2.1
decrement can be compared to a performance loss of divide by 12 for
institutionalized people aged 12 to 54 who performed Think/Write 1's at
60/minute and Think/Write 4's at 5/minute. These three examples illustate
the differential effect of low correct frequencies on prerequisites. Even

greater differences are measurable when comparing performance on more complex
Tasks.




Hopefully, this brief overview of three issues relating to the
importance of adequate practice will serve, allowing us to explore several
dimensions of appropriate practice useful in avoiding these unfortunate
performance consequences. Perhaps it Is unnecessary to point out that there
are a multitude of factors relating to performance deveiopment, so we will
examine only a few. Those that will be discussed are: (i) adequate quality,
(11) proficiency goals and practice ranges, (iii) channels and matrixes, and
(iv) durations or Intervals. These topics cannot be divorced from our
traditional topics of effective stimulus and consequence management, so
although these won't be specifically discussed, you will understand that we
assume effective handling of these programatic features. In this way we can
isolate our discussion to the four intriguing ftopics just mentioned.

1. Adequate Performance Quality

We cannot develop performance without a base of moderate quality. Too
much emphasis on quality, however, will reduce both the quantity produced and
the rate of improvement. Therefore, much care must be exercised so that the
learner is not intimidated by over-emphasizing quality criteria.

Although much contemporary evidence exists, | will refer to an oid
source, an antique penmanship booklet (Bailey, 1910) where it states:

Speed is an important factor in the production of good writing.
Slow writing, except when done by an expert script writer, Is heavy,
wavy, Iirregular and Inaccurate. Fast writing is frequently
illegible., Between these fwo there should, therefore, be a happy
medium. That rate of speed which enables one to make two hundred
down strokes per minute in a movement exercise is the rate that will
produce those |ight, even, accurate |ines that peoplie admire so much
In the penmanship of the master artists. All work should be done at
the same speed If you expect To become a good penman, Do not have
one speed for movement exercises and another for letters and words.
When you have cultivated a smooth movement and an even speed, your
writing will be both pleasing and legible.

Furthermore, coaching instructions in art, dance, acting, music and various
athletics encourage the initial development of relatively high frequency acts
before requiring refinement of the desired movements. Often these directions
include warnings that foo much afttention to quality, early in performance
buitding or acquisition, will Inhibit performance development,

2. Proficiency Goals and Practice Ranges

For some time, those of us involved in Precislion Teaching and some
segments of Applied Behaviour Analysis delighted in producing change as well
as Improved learning patterns. Our use of frequency or rate as our form of
data did not involve. searching for relevant criteria levels of performance
retated to such critical factors as retaining, enduring and applying skills
and knowledge. We were, however, by the 1970's (Haughton, 1972; Kunzelmann,
1970) collecting some suggestive data indicating that certain levels of
performance in one topic related to success in other areas. Certainly the
data are not all in; much more work will be done furthering our awareness and
our understanding of this complex issue. A growing realization that we are
dealing with several infter-related factors such as retention, endurance and



application, each implying different levels of competent activity, expands
our sensitivity to this challenging topic.

We now know that relatively low frequencies support retention of high
degrees of accuracy. For example, when we studied the effect of a summer of
disuse on the quality of arithmetic performance, we found that computational
accuracy stayed high independent of performance frequency. We had
anticipated that there would be a differential effect with higher performance
losing less than lower performance, but this was not substantiated over July
and August, 1976 (Haughton, 1976).

Some of the best published data relating to required performance
quantity comes from a landmark article by Wood, Burke, Kunzelmann and Koenig
(1978). This article delineates quantity requirements for the application of
performance in forty topics in fundamental mathematics skills. In this
article they also document performance quantities related fo failure in math
programs at the grade eight level. One aspect evident in this study is that
the ratio between disabled and unsuccessful students is similar to that of
the relationship between unsuccessful students and the community median. Now
we have a dramatic focus on the consequences to students when an educational
system fails to set relevant quantity expectations for its clients, To
select only one example, the relationship of a basic addition performance is
that disabled students are divide by 1.6, while unsuccessful fto community is
divide by 1.5, creating a gap of divide by 2.5 between disabled and community
users of regular mathematics.

We easily understand why those labelled as disabled cannot expect to meet
regular performance requirements when their deficiency is, in part, caused by
lack of appropriate reference criteria to guide their feachers and their
didactic sequences. A quote from a statement of instructional theory
Illustrates that this lack of criteria begins at an early age:

The term "kindergarten" should be reteined, since it describes the
function of +this introductory period and serves to resist pressure
to apply the rigors of schooling too early to young children.
(Hal I-Dennis Report, 1968).

The Importance of practising at different frequencies is often
over|ooked. Practice can occur below, at, or above competent or fluent
performance levels, This deficiency in our planning is easily understood as
a side effect of our lack of performance referencing criteria with which to
assess or evaluate the adequacy of student activity.

Perhaps the area that is most seriously omitted is that some practice
needs to occur at higher frequencies than the desired performance. For
example, oral reading reaches competent levels in the 400 to 250 words
correct per minute range. North American averages in the first three grades
are in the 50 fo 70 words per minute range. |t is extremely difficult for a
student to reach 250 words per minute when he receives direct experience at
these low levels along with new selections to read daily. Therefore, we use
poetry or short passages of ten to twenty words at first to ensure that the
student will achieve over 300 words per minute during the first few weeks of
his oral reading experlences, Not only does this experience improve the
development of oral reading, it also establishes crucial prerequisite acts
necessary for silent reading. Extended exposure to oral selections at




inadequate levels in the 50 to 70 words per minute range fails to prepare a
student adequately for either effective oral or slilent reading. Furthermore,
the student is actually practising the wrong behaviour when not reading
orally at or about 250 words per minute or silent reading over 600 words per
minute.

Teachers or other people trying to establish effective reading skills
cannot be blamed for failing tfo program students to criteria levels when
these aren't specified for teacher guidance and decision-making. An
authority on reading, Dr. Elizabeth Thorn, suggests four criterion types of
silent reading in her book, Strategies for Effective Reading (Thorn & Fagan,
1975). These are: scanning (very fast), skimming (fast), recreation (fast
and slow), and study (slow). These descriptions are valuable, yet the
author's failure to offer quantitative values as criteria leaves teachers and
students groping for reasonable and effective levels. | suggest certain
levels as guidelines In these areas: scanning 20,000 words per minute;
skimming 5,000 words per minute; recreation 2,000 tfo 1,000 words per minute;
and study 1,200 fo 600 words per minute. Each of these estimated levels of
word consumption needs to be palred with an excellent level of comprehension.
Comprehension can be checked by the appropriate use of either oral or wriften
answers, each performed at an appropriate level. Some competent level of
reading words is crucial to both feachers' and learners' functioning.

To summarize, we need to become aware of and to set competency
achievement goals, as well as to specify effective practice ranges ensuring
proficiency development.

One way to offer experiences at high levels is to encourage the learner
to recite (Think/Say) sequential materials, such as counting or the alphabet.
Performance in the 600 fo 400 per minute range develops both attention and
muscle facliiity. Al+though my examples have come largely from reading,
similar examples exist in typing, math, writing or musical performance.
Following the suggestion by Bob Balabuck about high frequency exercises,
Richard McManus practices his saxaphone scales at around 1,000 notes per
minute (McManus, 1980). Bob Balabuck is a semi-professional banjo player in
Thunder Bay, Ontario, who uses practice ranges in the 2,000 to 3,000 notes
per minute tfo establish competent levels of performance (Balabuck, 1977).
Bob uses high-paced practice to strengthen the performance of his young
student proteges, who perform well during musical competitions,

Occasionally you also want to practice well below the competent range.
This you do, especially when refining the quality of performance or to master
a particularly difficult set of movements. The idea of a performance
guideline for effective practice evolved after observing many young people
struggling to practice at low frequencies. Our best estimate of an
independent practice range, at the-present time, Is to ftake the low part of a
fluency estimate and divide by 2. For example, oral reading becomes
competent at about 250 words correct per minute. Therefore, an estimate of
the level necessary for Iindependent practice is about 125 words per minute.
Independent practice levels are important, since at these levels learners can
evaluate their own performance while quickly reaching competent levels, The
guideline of "divide by 2" is only a rough approximation, so individual

factors need to be taken into account, resulting in higher or lower reference
points for an individual's independent practice range,
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3. Channels and Matrixing

Recently we began refining our verbs describing student performance.
Learning is an active verb. Yet, many traditional educational statements
used vague descriptions such as "knows," "understands," and "is able," The
move toward stating more clear-cut objectives introduced better verbs, such
as: calculates, answers, wriltes, responds, outiines, summarizes or
synthesizes. While These output verbs are more adequate, an expliclt
input/output descriptive system offers clarity along with stimulation to
planning (Kunzelmann, 1970; Lindsley, 1964).

Therefore, many educators and psychologists now include channel
references, such as See/Say to describe more precisely oral reading, or
See/Write to define doing math calculations. Basic math problems can also be
dictated, so Hear/Write becomes the channel or, if students answer orally,
the channe! is Hear/Say. Until recentiy we used lists of the useful channel
components to help us, such as:

INPUT OUTPUT

See (Se) Say (S

Hear (H) Write (W)

Think (m Think (T)

Feel (F) Point (P)

Touch (To) Mark (M)
Do (D)

While such lists served us well for the past few years, they suffer from
several deficiencies. As usual In our contemporary programming, tTwo major
sensory Inputs, sniff and taste, are lacking. Furthermore, few of us
explored all of the combinations (30) implied by even our primitive list, nor
Is there any systematic order to such an arrangement since our |ist access is
based on a more or less random thought processing. Ordered thinking
performance rates are fwo to three times that of mixed order, so this fact In
combination with a realization of potential channel complexities led me to
set these topics Into a matrix framework in June of 1980,

The first step In arranging the matrix format consisted of ordering the
INPUTS., Starting with Feel (for emotions), then Hear, See, Sniff, Taste and
Touch, we end up with the Think input mode. Ordered from bottom to top, this
gives an arrangement of rows that is stable for many of our matrixes whether
the matrix refers fo mobillty, emotions or other forms of expression. For
example, we are now using a matrix that covers much of our Academic-Personal-
Social development, |t looks |lke this:

10
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Think (T)

Touch (To)
Taste (Ta)

Sniff (Sn)

See (Se)

Hear (H)

eel (F)

Aim Do Draw Emote Mark Match Say Select Tap Thought Write
(A) (Do) (D) (E) (Mk) (M) (S) (st) (Tp) (Tt) (W)

OUTPUTS

These 11 outputs are only a sample of the potential outputs that can form the
columns of this matrix planning system.

Intersections formed by rows and columns are |labelled channel seis.
This Is a technical ferm implying a large amount of data as in the cases of
See/Say, See/Write, Hear/Write or Think/Say.

This paper will offer only a few of the potentially numerous
applications of this conceptual framework. Based on our growing
understanding of and awareness about trans- and Inter-channel interactions,
our capacity to serve learners will receive a great boost as we apply these
matrixes to description, programming, summarizing, reporting and analysis.

Three examples of the matrix applied to: (i) an Orff music course
offered to Loyallist Early Childhood Education students; (i1) preparation for
teaching pre-school students about Community Services, specifically
transportation; and (ill) Information relevant o studying and learning about
vegetables; are offered. Entries are condensed partly due to the small size
of the channel set boxes.

Another matrix that is receiving attention with our recent growing
Interest in Activity Elements describes 63 channel sets with the outputs:
Wave, Aim, Tap, Squeeze, and Get,along with Pump, Rub, Shake and Twist

~(formeriy, the Big 6 + 6),

Think (T)
Touch (To)
Taste (Ta)
Sniff (Sn)
See_(Se)
ear (H)
eel (F)

Wave Alm Tap Squeeze Get Pump Rub Shake Twist
(Wa) (A) (Tp) (Sq) (6) (P) (R) (Sh) (Tw)

OUTPUTS

The variety of channel sets and even some realization of their
implications gives rise to greater awareness of programming requirements.
Our data to this date suggest that substantial levels of performance are

1
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required, especially in the Think/ and Feel/ rows, making 18 channel sets of
the possible total of 63. Using this matrix descriptively, you will be
surprised at how few channel sets we generally employ in our programming.

This lack of comprehensive use of, and instruction in, appropriate
amounts of channel sets can be illustrated by referring back to the math
comparison data. The examples | selected were all See/Write, as were all of
the 40 topics checked. Thus, descriptively, this study explored 40 different
math toplcs, all in the See/Write channel set, or 77/1, where 77 is the total
possible and 1 Is the number of channel sets measured, recorded, compared and
analysed. In another instance, | summarized our efforts with a young
exceptional student, and surprised myself by "discovering" that of
approximateiy 80 charted projects, we indulged in mainly four channel sets:
See/Say, See/Write, Think/Say and Think/Write. We gave no specialized
attention to the Feel/ row and only quite mechanical coverage to Think/ row.

Since mobility Is a crucial topic, we'll touch briefly on this matrix.
The rows are the familiar Feel, Hear, See, Sniff, Taste, Touch, and Think,
while the columns are Roll, Creep, Crawl, Scoot, Cruise, Walk, Run, Gallop,
Hop, Jump, Leap, Slip, and Slide:

To/
Ta/
sn/
Se/

&L

/RolI/Creep/CrawI/ScooT/Cruise/Walk/Run/GalIop/Hop/Jump/Leap/Slip/Slide
OUTPUTS

This gives us a matrix of 91 channel sets, not all of which have the same
significance or programming importance, but which can be important as well as
useful during instructional programs designed to develop basic mobility and
walking.

4. Durations and Intervals - Sprints

In the late 1960's when we began our serious attempt to record both
count and time, to explore such data's efficiency and usefulness, we tended
to record performance to Its completion, the end of a sheet or other
arbitrary assignment length. This caused computational difficulties in
determining the rates, and also set rather iengthy performance intervals for
students. Harold Kunzelmann and | began exploring stable one and two minute
intervals as a starting base for students, teachers and our information base,
Since students seemed more comfortable and data were much easier to compute
(many people find simple division difficult), we shifted much of our
attention to relatively short intervals.

One minute is not a short infterval If you are unskilled! | remember
dropping to a .5 minute interval instead of the whole minute with a low
performing student in Eugene, Oregon, to see if this interval would
accelerate performance development. The student's half minute rate doubled
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the full minute's performance. This meant that the student emitted his full
performance in the first haif minute, fatiguing or burning out in the last 30
seconds. During skill building we've found that short Intervals are related
to higher performance levels while also reducing the amount of duration-
induced factors (attention and motivation, less fatigue, for example). We
now set up "sprint" practices where a series of short intervals gives the
learner the experience of high quantity in brief periods.

You could check various intervals In tThe same way you would check
stimull, consequences, channels or intervals, by snapshots or 10-day
Classroom Learning Screening, a process developed by Og Lindsley and carried
on by lInternational Management Systems (Kunzelmann & Koenig, 1979).
Determining the learner's maximum interval that ensures learning Is a
cornerstone in an effective program.

om n

Combinations of skill=building factors will help people to develop high
performance levels in brief developmental periods. Perhaps it is self-
evident that effective practice conditions may combine several practice
considerations. Common combinations are the sprint interval, strong
channels, related to aims based on our best estimate of proficient
performance.

One of the most effective applications of these contemporary quantity
and quality considerations occurs in locating and' establishing prerequisite
skill performances. |1 seems cruelly ironic that our failure to specify
frequency-based performance criteria causes student failure to reach
necessary levels. Not only is there a lack of criteria, but teachers are
even encouraged not to quantify information about performance, Quoting again
from the Hall-Dennis Report (1968), elementary school teachers are
instructed:

The teacher will be concerned with qualitative aspects of
achievement - 'Does Jan |like to read?' 'Can Susan describe her
house?! rather than with guantitative measurement. (emphasis added -
EH)

In Ontario, Canada, one consequence of such philosophy shifted teachers from
poor achievement ftesting to no quantitative analysis at all.

Although there are many possible examples, perhaps relating to basic
math skills will suffice. By about 1971 we realized that basic math facts in
additlion, subtraction, multiplication and division is needed at 120 to 80
correct per minute in the See/Write channel, whereas performance actually
checked out at 25 to 30 problems correct per minute, Many students and
teachers reported difficulties in reaching these new levels, We quickly
realized that performance on See/Write sums to 18 rested on a set of
prerequisites, that all had to be at, or close to, competent/proficient
levels to synthesize constructively into the See/Write +18 assignment, We
checked some correlatlions, finding high, statistically significant
relationships between the tfarget task (eg. See/Write +18) and prerequisites
such as Think/Write digits 0-9 (Haughton, 1972). | recently checked the
performance of Loyalist College students on See/Write mixed math facts
correlated to Think/Write 0-9, The middle correct on computations falls at
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45 per minute, while sequential number writing Is at 130 per minute.

We are no longer surprised to find that educational seftings that are
unaware of quantity criteria fail +o produce appropriate levels in such
crucial topics as: Think/Say counting forwards and backwards, See/Say
reading numerals, sequenced and mixed order, Think/Write numbers, See/Say
operational signs, Think/Say from a number to a number along with adequate
coverage of Think/Say or /Write and Feel/Say or Write my personal reasons for
becoming skilled in math. | won't go into specifying criteria levels for
these topics, but you will not be surprised to find extremely low and non-
applicable performance levels in these topics, since no effort had been made
toward establishing high, proficient levels of performance.

Our lack of specific performance aims, goals or standards is creating a
contintental crisis in education. It is also partly due fo this lack that we
fall to practice adequately. When performers know what criteria they are up
against, as in ftrack or swimming, they generate extremely high practice
ratios to ensure adquate performance levels,

While many professionals have ignored the importance of goals or aims, |
will never forget the Insightful reaction of a second grader. While
exploring the importance of aims, | asked the class why we needed goals or
aims., One second grader popped up with, "Well, if you don't have aims, then
you'd be AIMLESS!"™ While we haven't exactly been aimless, desiring as we do
to produce performance improvement, our lack of precise aims has led to
conducting inadequate practicing practices. Out of the mouths of babes....

Combining the will of our students to improve with our excellent
stimulus and consequence management, while augmenfted by our growing
information about proficiency levels and practice conditions, we will greatly
Increase our students' performance and problem-solving capacities,
Thoroughly developing our students' skills will greatly enhance thelr
capacity to cope with problem resolution and decision-making challenges they
will face In the future.
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Fisher's Exact Probability and Preclision Teaching:
Uses, Limits and an Efficlent Method of Calculation,

Bruce C. Flanagan
Kansas State Unliversity

Workers in the discipline of Precision Teaching occasionally need to make
statistical statements about their data. When these occasions arise,
providing an exact probability is a more precise statement than providing an
estimate of a significance level (Lindsley, 1980). The purposes of this
paper are to refresh the Precision Teacher's memory of Fisher's exact
probability formula; to show how to efficiently calculate exact probability;
to provide an example of the use of this statistic with data plotted on the
Standard Behavior Chart; and to share some of the strengths and weaknesses of
Fisher's exact probability test which have been expressed in the statistical
literature.

It should be made clear that the author is not advocating statistical
analysis, but simply recognizes that the Precision Teacher must communicate
with related professionals., Some of these professionals need to see or hear
a significance level stated before they appear able to process the data one
wishes to share. |f the methodology and product of Precision Teaching is not
compromised by the dictates of statistical analysis, the only possible loss
is the time used to punch numbers into a calculator and record the product.

The frequencies (count per minute, etc.) generated over time (successive
calendar days, etc.) and recorded on the Standard Behavior Chart can be cast
into a 2 x 2 contingency table. The count per minute, the y axis, can be
bisected by the median frequency of the distribution for the frequencies
charted. Successive calendar days, the x axis, can be divided at a phase
change. There are a number of other rational methods for dividing the x and
y axis of the Standard Behavior Chart into the four quadrants necessary for
the construction of a 2 x 2 contingency table.

Chart 1 provides an example, using the median frequency to bisect the vy
axis and the phase change to divide the x axis. Each dot on the chart
represents the middle frequency counted per day of appropriate linguistic
pauses which Steve emitted while vocally describing a variety of stimull.
Three one=minute timings were obtalned per session. The frequencies to the
left of the phase change |line (Phase |) were obtalined when the clinician
provided pictures and children's books for Steve to describe. After the
phase change (Phase 1) the stimuli which the clinician provided were
manipulable objects. The aim of the training was to increase Steve's count
of appropriate linguistic pauses to at least 12 per minute (Flanagan, 1977).
The Phase 11 change was made because the Phase | was not yielding the desired
celeration.

Employing the data from Chart 1, the median frequency and the phase
change were used o assign each frequency plotted to one of the four cells of
a 2 x 2 contingency tabie. The median frequency for the two phases combined
was equal to 10. The phase change occurred before the 50th successive
calendar day. For Phase | the frequencies were assigned to cell a or ¢ as
folfows: |If a frequency was above the median It was assigned to cell a. |If
the frequency was at or below the median it was assigned to cell c¢. The same

21



Flanagan, Bruce C. Fisher's exact probability and Precision Teaching:
uses, limits and an efficiant method of calculation. Journal of
Precision Teaching, Volume I, Number 3, October, 1980.

120 130 140
‘at risk

110

100

I0 20 30 40 50 60 70 80 90

& 4
. w o @ o
5 SHOO14 QOINId ONILNNOD —> L
o 2 2 &
Z c © ©° g 9 9o §
e, 5 _ 0« n 2 & w2 N o 2
(@) , 1 L [ L L [ ] }
N HT ]
1I,Jﬂ =
i
- ULJT -
smali
-
. 4
3 T 3
7 H+1
. -
2 % . © -
F o . it nen nﬁ
,n._sL © PO — S T
Y . © e Hige
WS M — c & mnv ]
DM M © w. Hun ]
- Al et el
T OWY. [ L
Zs.E - = a ]
EoE0 o T T
SE-Y) £ < 1T
o MMS ope- [T lﬁ
gouz =T e
Tk . w2 Y
g D > 1
m =2 QO H+
> ﬂV L < n“UH 3
Z3s - — % -
30 T
S oo oo T
3 v @ K|
¢4 - O\ gw T ]
P = %) H
< - o I
i @ o E o [0+
— o T
4= o 1l 4
) {f © -5 T
< inuals
. b ) =2 e “ﬁ
3 — f el (o] T
Py . T ]
Qw.% . | © oc ]
€ O H 1
2, " — [+ . sundgs
- — — n i
aw K p S oo T 1
0\*? — o o—n Tum.. 3
° . Q 4 « = [T ]
o —Q0- P > o um© T
O o (=] o isnaie g
~—— wy © xl]ﬁ u
] | P =E o T
| - (&) L aed ullr ]
D n ianugm
Y S n 0T
. Y = T -
— i [ TH T
[ ] Eom H+
Q= = T
* L D e Hi+ 3
. | = —uwvn LT
. e~~~ 1ul A
a4 n [ 3
[ 45 I o S
- @ © ~— T ]
— ) 22 i
+ + ﬁn1 3
+ 1. ranuiie
: 9 = = T
o [T
o ¢ I Eo © fis MT
* - O HH
e o = T
d : e S
N — T 1
] < ~ -
” . © -
. T
<N Q P9 iR
¢ > Had
e} mnuu 7
— 1Tt T
7 & ’ T o
e s
aﬂ ] 1

50 4
0

ow -

500 A
100
5 -
I
05 1
.0l
.005 -
0]0]
O

J1INNIN ¥3d LINNOD

22

COUNTED
appropriately

stutterer' pauses
LABEL

4
AGE

Steve
BEHAVER

B. Flanagan
CHARTER

P. Sturr
COUNTER

SUCCESSIVE CALENDAR DAYS
TIMER

MANAGER

P. Sturr

AGENCY

B. Flanagan
ADVISER

B. Flanagan
SUPERVISOR
DEPOSITOR

Speech and Hearing Center Kansas State University

B.



criteria were used for assigning the frequencies in Phase || to cells b or d.
The data from Chart 1 casted as described intfo 2 x 2 table are shown in Table
1!

Table 1

Frequencies from Chart 1 Divided by Median and Phase Change
Cast Into a 2 x 2 Contingency Table

Phase | Phase 11
Above MD a b
MD = 10 2 7 a+b
=9
At or c d
Below MD 13 2 c +d
=15
+ c b+ d N = 24
=15 =9

A commonly cited working formula (Cochran, 1952; McNemar, 1955; Siegel, 1956)
for computing Fisher's exact probability test (1934) is

(a +b)i(c + d)!l(a + c)l(b + d)!

P:
NI al b! ct d!
or
using the data from Chart 1
(91) x (151) x (151) x (9!)
P:

(241) x (21) x (71) x (151) (21)

Statisticians agree the test cited Is Iaborious to compute. Recall that a
factorial (!) is the product of a given series of consecutive whole numbers
beginning with 1: as the factorial of 5 is 5 x 4 x 3 x 2 x 1 or 120.
Consider the following relation between n, n! and the common logarithm of n!
(log n!) shown in Table 2.
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Table 2

Factorials and Their Common Logarithms

n nl log nl
0 0 (by definition) 0.00000
1 1 0.00000
2 2 0.30103
3 6 0.77815
4 24 1.38021
5 120 2.07918
6 720 2.85733
7 5040 3.,70243
8 40320 4,60552
9 362880 5.55976
10 3628800 6.55976

Given the size of the numbers which need to be computed in the problem at
hand, one gains an intuitive understanding of why Fisher's exact probability
test Is considered laborious to compute. Even with the calculators available
foday, the capacity of these machines is quickly exhausted. However, Finney
(1948) suggested the labor can be reduced by the use of a table of the common
logarithms of the factorial functions. |t can be noted in the right column
of Table 2 how the conversion of factorials to a common logarithm keeps the
numbers to a manageable size, Even the log of 100! Is 157.97000, a number
which Is not beyond the capabilities of today's electronic calculators.

To turn the laborious task of computing Fisher's exact probability into a
relatively modest effort, the Precision Teacher needs to be reminded of two
rules which are required for the multiplication and division of logarithms:

1. To multiply two numbers, add their logarithms.
2, To divide two numbers, subtract their logarithms,

These mathematical relations hold regardless of the magnitude of the number.
The conversion of the |lnear equation clited previously for computing
Fisher's exact probability to a logarithmic equation requires that the two
rules stated above be followed. The resulting logarithmic equation is:
log P =
Clog(atbD+loglctd+loglatc!)+log(b+d!) I-[ log(NI)+loglal)+loglb+loglcH+logd!) ]

P = (log P)10
or

using the data from Chart 1

log P = log (91) = 5.55976+ log (241) = 23,79271+
log (151) = 12.11650+ - log (2!) = 0.30103+
log (151) = 12.11650+ log (71) = 3.70234+
log (91) = 5.,55976 log (21) = 0.30103
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The sums of the above logarithmic conversions are:
log P = 35.35253 = 37.89148 = -2.53895
P = (-2.53895)'0 = ,00289

| f the reader has a calculator e%wfpped with the factoriail (x!) common
logarithm (log) and antilogarithm (x'~) math function keys, plus a memory
capability, the computation of the above data takes a few minutes. See the
Appendix for the exact steps necessary, with a calculator equipped as
described, for the calculation of the product of this equation.,

To obtaln a probability (P) value comparable to the usual significance
test of the null hypotheslis, all P's more extreme than the obtained P must be
calculated and added to the P calculated above. This can be made clear by an

example. In Table 3 the observed set of frequencies (part 1) and sets
showing more extreme frequencies are found (parts Il and I11),
Table 3

The Series of 2 x 2 Table Required
For Calculation of P Directly and Exactly

observed more extreme more extreme
a b atb a b atb a b atb
2 7 =9 1 8 =9 0 9 =9
c d c+d c d ctd c d c+d
13 2 =15 14 1 =15 15 0] =15
atc b+d N=24 atc b+d N=24 atc b+d N=24
=15 =9 =15 =9 =15 =9

Note that each part is based on the preceding part by subtracting 1 from
a and d and adding 1 Tfo b and ¢c. This process is continued until cell aor d
or both are equal to zero. The ad bc subtraction and addition process would
be reversed If a zero cell could be reached in fewer steps by progressing In
the reverse direction.

Part | contains the observed frequencies presented in Table 1 and
calculated in the preceding section using a logarithmic formula for
calculation of P, Thus P = .00289, Table 3 shows that the marginal
frequencies for Parts |l and 111 remain unchanged from Part I. From the
viewpoint of efficlency of calculation, this fact is important because the
value obtained for the left half of the calculation [log(atb!)+...] - remains

a constant in the calculations of the P's for Parts Il and |11, The
resulting probabilities are:
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pl = 00289

Pl = 0001033
plil < -0000008
Pp=pl+pl +plll = 002995 = .003

Without any assumptions or approximations, which would be necessary with
alternative statistical treatments, the contingency table observed may be
Judged to significantly contradict the null hypothesis of proportionality If
Pis asmall quantity: in this case, .003, or about 1 out of 333, showing
that for any case in which the hypothesis were true, observations of
frequencies obtained would be extremely exceptional (Fisher, 1934), Using an
alternative statistic, Chi-square, the best the Precision Teacher could do
would be to estimate the P value. Instead of stating that the probability of
proportionality of the Phase | versus Phase Il frequencies could be explained
by chance one time out of 333 times, it would be necessary to state that the
probability of proportionality was greater than one time out of 100, but less
than one time out of 1000.

The Precision Teacher should recall that Fisher's exact probability test
Is a one=talled test. That Is, one must be willing To state the expected
direction of change in frequency that the conditions of the phase change are
likely to produce. The expected direction of change in frequencies between

Phase | and Il in this example was that the frequency would increase. |f the
Precision Teacher does not have a basis for expecting what effect the phase
change will have on subsequent frequencies, such as with a maintenance

schedule, a two-talled test of probability should be used. To obtain a two-
tailed probability value, multiply the P obtained above by two.

Fisher recommends the test for all types of dichotomous data; this
recommendation has been questioned. Tocher (1950) has offered a modification
to correct for possible Type | errors which would be useful in certain

sampling situations, According to Cochran (1852), Tocher's modificiation
should be used when:

(1) One is selecting a random sampie (n) from some population and
classifying the observation into one of four cells.

(2) One is taking a random gample from a population denoted by A, and an
independent random sample size r“ from another population.

In the example in this report, neither of these situations appear to fit.
The frequencies from Phase | and Phase || have not been randomly selected,
but represent the population of frequencies which exist for Steve at the
defined task. The population of interest is Steve's rate of appropriate
linguistic pauses and the related variable of his fluency while speaking.
Unlike Fisher's example (1956) of "Mathematics of a lady tasting tea," the
question of whether the frequencies of Steve's training data will relate his
behavior In another setting is not a theoretical issue, but an empirical
question, which can be and was resolved by the collection of repeated probe
data (Sidman, 1960) in settings removed from the tfraining situation,

The probability statement concerning the frequencies in Phase | versus
Phase If will most Ilikely have the greatest utility when the author is
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attempting to share data with a related professional who has a strong history
of reinforcement for seeing or hearing a significance level stated before he
can look at data.
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APPEND | X

The author went to the University Book Store and searched for the most
Inexpensive name brand calculator wngch contfalned the factorial (x!)} common
logarithm (log) and antlilogarithm (x'“, usually) math functions and a memory
to accumulate the log conversions. A calculator which met these requirements
was identified (Texas Instruments, Model T1-25, cost approx. $20). What
follows is a step-by-step description of how to use this calculator to
efficiently calculate an exact probability.

This problem was worked on a different set of freguencies than those used
In the body of the paper. The frequenclies cast in a 2 x 2 contingency table
are as follows:

a b
6 2 a+b=28
C d c+d-=12
3 9
atc=29 b+d= 11 N = 20
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To calculate the marginal frequencies of the logarithmic equation,
[loglatb)+...u..] =, the steps are as follows:

athb 1. Enter 8
2. Press xl!
3., Press log
4, Press SUM

c+d 5. Enter 12

Repeat steps 2 thru 4
a+t+c 6. Enfer 9

Repeat steps 2 thru 4
b+d 7. Enter 11

Repeat steps 2 thru 4
8. Press RCL

9. Record display 26,446776

To calculate N and the cell frequencies - [log(N!) + log(al).....], the
steps are as follows:

1. Press Off
2. Press ON/C
N 3. Enter 20

4., Press x!
5. Press log
6. Press SUM

a 7. Enter 6

Repeat steps 4 thru 6
b 8. Enter 2

Repeat steps 4 thru 6
o 9. Enter 3

Repeat steps 4 thru 6
d 10. Enter 9

Repeat steps 4 thru 6
11. Press RCL
12. Record 27.882402

To obtain the log of P:

Press ON/C clear display
Enter 26.446776 log(a+bl)e.eees
Press -

Press RCL
Press

Record =1.,4356257
To obtain P:

Press [NV
Press log (code for x
Record .0366754

10y

P = 0367

A similar step-by-step procedure for a Texas Instruments, Model T1-55,
for these calculations Is available from the author on request. This more
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advanced calculator has the advantages of capability for programming part of
the steps and a sufficient number of memories that the sub-products of the
equation can be stored in the machine (i.e., more efficiency and less chance
of entering an error).

Bruce C. Flanagan is Professor of Speech Pathology, Speech and Hearing
Center, Kansas State University, Manhattan, KS 66506,

PERFORMANCE AND LEARNING WORLD RECORDS

Performance Records

Tanya Kelb (Belleville, Ontario) See-think 1470 words per minute
(silent reading)

Vicky Vachon (Belleville, Ontario) ‘See-write 146 subtract facts
of 18 per minute

Learning Records

Mary Hurst and Patsy (Potosi, Missouri) See-say 10 survival words over
and over for one minute --
corrects x20 and incorrects
/15 for eight data days

A REMINDER

If you want fo renew or become a subscriber to the Data-Sharing Newsletter,
fill in the form below and send it ASAP:

Name
Address
City, State, Zip
Professional Affiliation
Phone New ___ Change __ Renew ____

Send to: Carl V. Binder
Behavior Prosthesis Lab
Walter E. Fernald State School
Box 158
Belmont, Massachusetts 02178
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PATSY STARTED IT AND NOW EVERYBODY WANTS TO DO IT

Mary Hurst, Rick Hurst and Joanie Clemons
Potosi, Missouri

After attending the seminar, Learning and Teaching in Plain English, |
was very excited and anxious to see what could be taught by this method. |
chose Patsy, a 38-year old woman who is classified as moderately retarded.

In Patsy's entire l|ife, she had learned fo sight read only two words
successfully =- cat and dog. | was very concerned about setting Patsy's aim
too high. | hesitated to set her aim at reading aloud ten words, which

included cat and dog, at a rate of 50 words per minute.

On Patsy's first timing she successfully read only one word and misread
seven words in 1 minute. | practiced these words with Patsy oniy about 5
minutes a day. AT the end of only 8 days, Patsy reached her aim, She was so
proud of herself that she called her sister and just read the words to her
over the telephone again and again. [t didn't matter who walked in the door,
she would pull them over to the bulletin board in the dining room, which is
where she kept her learning picture, and show them the progress she had made.
Then she would run and get her word list and show Them how she could read her
words. The first day Patsy had reached her aim we were both crying, jumping
around the room, and shouting at the top of our lungs. | never in my life
would have thouchi Patsy could have come near this, but this experience gave
me enough conficence to change Patsy's aim fo adding 20 new words fo her word
list and her rate to 100 words per minute. | derived this rate from asking a
fellow employee, who is of normal intelligence and a high school graduate, to
read aloud 7:r wme for | minute. He read at a rate of 117 words per minute,
Again, Patcyresc2d this aim without any real difficulty and in less than 2
weeks' time.

This teaching method was carried over 1o the other residents. It is a
ritual around the house, Every night we gather in the living room to do the
timings, mark on their learning pictures, and hand out prizes to the ones who
have reached their aim that evening.

We made a game out of this method. We lay the flash cards on the floor
in the shape of a circle, snake, or whatever design they feel |ike making.
They argue about who goes first! Everybody wants to do it! I+ is amazing to
see these residents so enthusiastic about learning. Everyone is happy now,
because we are alil having fun!

Mary Hurst is the Administrative Assistant, Rick Hurst is the Administrator,
and Joanie Clemons is the teacher at the Moses Austin Group Home in Potosi,
Missouri.
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EULOGY
Jean Piaget - 1896-1980 (84 years)
by

Dr. Eric C. Haughton
Teaching Master, Early Childhood Education Program
Loyalist College, Belleville, Ontario

In September of this year one of the glants of child study died.
Piaget's concentrated study provoked discussion, analysis and research into
the life experiences of young people., We in the behaviourial group found his
tactics interesting but outdated. Interested as he was in classical biology,
he followed the revered 19th century scientific precepts of detailed,

exhaustive dissection and description of youngsters' interactions with their
environments.

Despite his monumental personal efforts and huge impact In the field of
child psychology, many behaviourists find his formulations and
interpretations of behaviour creative, yet baffling. Let me suggest two
reasons as the source of this puzzle and our feeiings of impatience. Firstly,
Piaget asserts that our development relies on highly repetitive and vigourous
interactions with our complex environments. In the translator's preface to
The Principles of Genetic Epistemology (Piaget, 1972), Wolf Mays states:

The hypothesis that Piaget starts from his studies Is that at the
beginning of mental life the child's world appears as a set of
sensory data centred about his own activity., But, even in the most
practical activities, such as, for example, sucking reflexes,
certain processes of conservation may be discerned which lead to
repetition and hence a tendency to persistence, and this infroduces
a certain permanence in the primitive universe of the child.
(Piaget, 1972).

Here he sounds |ike a behaviourist, insisting on large amounts of repetitive
behaviour to establish performance, perspective and conceptualizations. And
yet, Piaget failed to study the course of these repetitive acts, dissecting
as he did the consequences or outcomes of these repetitions. His failure fo
record the developmental detail embedded in the thousands of repetitions
caused him to construct elegant post hoc caricatures of how young people
passed through developmental stages. In a book analysing Piaget's theories,
Ginsberg and Opper state:

The child extracts from the objects themselves a knowledge of their
physical properties. Physical experience, then, involves
sensitivity to the physical properties of things....Piaget himself
has given relatively little attention to physical experience,
despite his estimate of its importance. (Ginsberg & Opper, 1979).

We behaviourists have much to learn from Piaget's formuiations; however,
we are galning deeper awareness and insights info the developmental process
due to our interventions and the form of our data. Plaget's lack of

Interventions designed to develop performance characteristics kept him
ignorant of the conditlions that develop his topics of interest.
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Secondly, Piaget's formulations of stages asks the question "When are
youngsters at the same siage of development?" This antiquated question
puzzles, while frustrating, those of us who experience the pleasure and joy
of analysing the magnificent individualism of each developing person. Many
of us ask "How does a person develop skills and knowledge?" The two
questions are valid, one being more productive in learning how to support and
assist development. No person is ever at the same "stage" in either space or
tTime as another. Although a gross conceptual category such as conservation
may descriptively encompass a portion of each youngster's process of
development, our individual developmental patterns are unique.

These observations are the result of my studying some of Piaget's work
in the past few years. His fascinating book, Genetic Epistemology (Piaget,
1972), and his many articles In our |iterature stimulate us due to his
concentration on behaviourial fundamentals. He concentrates on young
people's development of skilled performance in such topics as classifying,
serializing and enumerating based on their perceptive observation skills.
Our commitment is to foster and enhance these skills while developing memory,
analysis, operative and communication skills so that youngsters can apply
learnings to live full, satisfying lives. Thus we can build on his
pioneering efforts.

Thank you, Jean Piaget, for your commitment, diligence and contributions
to our understandings of young people. You are certainly a remarkable person
to emulate. Rest peacefully Jean; your superb stimulation and influence
continue,
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TEACHING
AND
LEARNING
in

Plain English

by Patrick McGreevy, Ph,D.

INTRODUCING A NEW BOOK:

This book Is an introduction to Precision Teaching for parents, teacher-
aides, teachers, clinicians, therapists and undergraduate and graduate
students., Topics covered include: movements you can count, learning channel
sets, pace, correct/incorrect pairs, counting periods, practice, performance
and learning, before and after teaching events, how to chart on the Standard
Behavior Chart, learning opportunities, learning pictures and data-based
decision making.

This book is also an infroduction to teaching. Technical terms from
psychology and education are transiated into plain, simple English. Readers
learn to teach academic skills, survival skills and appropriate social

behavior in a five-step process:

Step 1 Select a Task
Step 2 - Set an Aim

Step 3 - Count and Teach
Step 4 - Develop a Learning Picture
Step 5 -~ Decide What to Do

Teaching and Learning in Plain Engliish is bound in an atfractive, durable, 3-
ring binder and includes 36 sample tasks, five Plan of Action sheets, five
sheets of Chart Paper, a sheet of clear acetate, and an acetate Chart Counter
(frequency finder),

Please send me copies of Jeaching and Learning in Plain English
@ $18.95 per copy
(1f 10 or more copies, $17.05 per copy)
postage and handling @ $1.50 per copy
(I1f Missouri resident, sales tax @ $.95 per copy)

Total: —
Enclosed is __ f;x ;h:?é urchase order Patrick McGreevy, Ph.D.
_— g Y P P.O. Box 7224
Kansas City, Missouri 64113
Name
StreeT
City State Zip
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Journal of Precision Jeachling

Subscription Form

Please send me Volume | of the Journal of Precision Teaching
(April, 1980 - January, 1981)

Please send Volume | of the Journal of Precision Teaching as my gift to:

Name

Street

City

State Zip

e $12.00

Please send me:

_ copies of Volume !, Number 1 (April, 1980)
copies of Volume |, Number 2 (July, 1980)
copies of Volume |, Number 3 (October, 1980)

@ $4.00/copy

Enclosed is my check for §

Enclosed is an agency purchase order,

Name

Street

City State Zip

Journal of Precision Jeaching
Patrick McGreevy, Editor
3952 N.W, 82nd Stfreet
Kansas City, Missouri 64151
(816) 276-1181
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PRECISION TEACHING
WINTER CONFERENCE

FEBRUARY 5-6-7, 1981
HILTON INN-FLORIDA CENTER
ORLANDO, FLORIDA

FEBRUARY 5 --  TRAINERS' INSTITUTE

WILL ADDRESS MAJOR ISSUES IN THE FIELD OF PRECISION
TEACHING. DESIGNED PRIMARILY FOR PERSONS WHO ARE
TRAINING OR CONSULTING WITH PRECISION TEACHERS.

FEBRUARY 6 & 7 -- PRACTITIONERS' CONFERENCE

DESIGNED FOR THE BEGINNING AND THE PRACTICING
PRECISION TEACHER. SPECIAL SESSION FOR ADMINISTRATORS.

FEATURING OGDEN LINDSLEY, UNIVERSITY OF KANSAS

TOM LOVITT, UNIVERSITY OF WASHINGTON
RAY BECK, GREAT FALLS, MONTANA

HAROLD KUNZELMANN, KANSAS CITY

BILL WOLKING, UNIVERSITY OF FLORIDA
ERIC HAUGHTON, BELLEVILLE, ONTARIO

HANK PENNYPACKER, UNIVERSITY OF FLORIDA
OWEN WHITE, UNIVERSITY OF WASHINGTON

ADVANCE REGISTRATION

2-DAY PRACTITIONERS' CONFERENCE, $25
INCLUDING TRAINERS' INSTITUTE, $35

DEADLINE FOR ADVANCE REGISTRATION, JANUARY 10, 1981.

MAKE REGISTRATION CHECKS TO:

PRECISION TEACHERS OF ORANGE COUNTY
800 sSOUTH DELANEY AVENUE
ORLANDO, FLORIDA 32801
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PRECISION TEACHING WINTER CONFERENCE
February 5-6-7, 1981

Registration Form

NAME
ADDRESS
PHONE
Before After
FEES Jan. 10 Jan. 10
[:] 2-Day Practitioner's Conference (Feb. 6-7) $25 $35
L] 1-Day Issues Conference (Feb. 5) $10 $15
] 1 Graduate credit available through the $27
University of Central Florida.
Requirement: Attendance at Conference and
synopsis of classroom usage. Grade will be
received during Winter Quarter.
[ ] Friday Nite Social Activities $10 per person

(Inciudes bus ride to and from Orlando's
Famous Rosie 0'Grady's:; admission fee,
and two drink coupons.)

If handicapped please describe special needs to be considered.

TOTAL ENCLOSED:

PRE-REGISTRATION DEADLINE JANUARY 10, 1981!

Make registration checks to:

Precision Teachers of Orange County
800 South Delaney Avenue
Orlando, Florida 32801

37



Journal of Precision Jeaching

STANDARD GLOSSARY AND CHARTING CONVENT |ONS**
(third draft =- October, 1980%)

Accelerating Target--a movement the behaver, manager, advisor, or supervisor
expects to accelerate; the frequency is symbolized by placing a dot on
the Chart.

Accuracy Improvement Multiplier--a measure of change in accuracy over Time;
celeration correct/celeration incorrect.

Accuracy Multip!ier--measure of accuracy: frequency correct/frequency
incorrect; distance from frequency incorrect to frequency correct.
Accuracy Pair--two movements, usualiy correct and incorrect, charted

simul taneousiy.

Add-subtract Scale--any measurement scale on which adding and subtracting by
a constant amount is represented by a constant distance.

Advisor--person who advises a manager, usually viewing Charts on a weekly
basis.

Behaver--person whose behavior is displayed on the Chart.

Behavior Floor--the lowest daily frequency possible for a particular
behavior; 1/number of minutes behavior can occur; symbolized by drawing
a solid horizontal line on the Chart,

Bounce Around Celeration--up bounce and down bounce combined; the range of
deviations of frequencies from the celeration line.

Celeration—-basic unit of measurement of behavior change; change in frequency
per unit time.

Celeration Aim--the expected celeration for a given movement.

Celeration Line--a best-fit, straight line constructed through seven or more
continuous frequencies of a given movement on the Standard Behavior
Chart.

Celeration Multiplier (turn up or turn down)--value by which one celeration
is multiplied or divided to obtain a second.

Change Day--first day of a phase change; symbolized by drawing a vertical
line covering that day line on the Chart.

Counting Period Ceiling--the highest frequency observable under a given
counting procedure; symbolized by drawing a dash line on the Chart
connecting the Saturday and Monday lines.

Counting Period Floor--the lowest frequency detectable by a given counting
procedure; 1/number of minutes spent counting; symbolized by drawing a
dash line on the Chart connecting the Tuesday and Thursday lines.

Cycle-=distance on the Chart between consecutive powers of 10.

Day Line~=vertical line on the Daily Standard Behavior Chart,

Decelerating Target-—a movement the behaver, manager, advisor, or supervisor
expects to decelerate; the frequency is symbolized by placing an "x" on
the Chart.

Double Improvement Learning Picture--both movements of an accuracy pair with
celerations in the expected direction; for example £

Down Bounce-==the distance from the celeration line to the frequency farthest
betow it.

Duration--the amount of time it takes to complete one occurrence of a
behavior; 1/number of minutes spent behaving.

Event-following Celeration Line--a celeration line drawn through all
frequencies for a gliven movement just prior to a phase change.

Freehand Method--a method of visually estimating and drawing celeration
lines.
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Frequency--basic unit of behavioral measurement; the number of movements per
unit time.

Frequency Aim--the expected phase-ending frequency for a given movement;
symbolized by drawing "A" at the expected frequency on the day the aim
was set.

Frequency Line--a horizontal line on the Chart; also called a counting line.

Frequency Multiplier (jump up or jump down)--value by which one frequency is
multiplied or divided to obtain a second.

Geometric Mean-~-the appropriate method for obtaining an average on a
multiply-divide scale.

Ignored Day--a day on which the behavior being measured occurs but is not
charted.

Latency=~the amount of time between the occurrence of a signal and the
beginning of a movement; 1/time from signal fto start of movement.

Learning--a change in performance per unit time; also called celeration,

Learning Picture--the celeration lines of both movements of an accuracy pair
viewed together; for exampie

Manager--person who works with the behaver on a daily basis.

Median Celeration--the middle celeration in a celeration distribution;
symbolized by drawing a "<" on the Chart.

Median Frequency--the middle frequency in a frequency disfribution;
symbolized by drawing a "<" on the Chart.

Most Recent Celeration Line--a celeration |line drawn through the last 7-10
frequencies for a given movement.

Movement=--recorded behavioral event; usually specified in ferms of a movement
cycle with a beginning, middle and end.

Multiply-divide Scale--any measurement scale on which multiplying and
dividing by a constant amount is represented by a constant distance, the
"up the left" scale on the Standard Behavior Chart.

No Chance Day--a day on which the behavior being measured has no chance to
occur,

Overall Celeration Line--a celeration line drawn through all frequencies for
a given movement,

Performance--the number of movements per unit time; also called frequency.

Periodic Celeration Line--a celeration line drawn through all frequencies for
a given movement in a specific time period, such as bi-weekly or
monthly.

Phase Change--a deliberate alteration made fo the behaver's environment in an
effort to improve the behavior being measured.

Quarter-intersect Method--a method for computing and constructing celeration
lines.

Recorded Day--a day on which the behavior being measured has the opportunity
Yo occur and is recorded.

Single Improvement Learning Picture--one movement of an accuracy pair with a
celeration in the expected direction; for example o, , ﬁz;

*¥Split-middle Line=—-a line drawn parallel to a quarter-intersect celeration
line, such that half the data points fall on or above the |ine and half
the data points fall on or beilow the line.

Standard Behavior Chart--a standard, six-cyclie semi-logarithmic chart that
measures frequency as movements/time, and celeration as
movements/time/time; Daily, Weekly, Monthly, Yearly and Summary versions
are available,

Supervisor-~a person who views the Charts on a monthly basis.

Total Bounce--distance from the highest to the lowest frequency; analogous to
range of an add-subtract scale,
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Trend-following Celeration Line--a celeration line drawn through visible
trends for a gliven movement.

Up Bounce--distance from the celeration [ine to the frequency farthest above
i-r‘

¥Additions or changes in the October, 1980 drafft.
¥*¥Adapted from Pennypacker, H.S.; Koenig, C.H.; & Lindsley, O.R. Handbook

of the standard behavior chari. Kansas City, Kansas: Precision Media,
1972 (by permission of H.S. Pennypacker).
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Dedicated to Mrs. Irene McGreevy,
a very special person, and to the
children, who, by sharing their
Charts, taught us what we know,






