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Editer's Comments 

Claudia E. McDade 

The international influence of Precision Teaching is seen in this issue of the Journal of 
Precision Teaching and Celeration as articles from Northern Ireland and Australia are 
showcased. Claire McDowell, Chris Mchtyre, Belinda Owen, and 
Mickey Keenan have found improved celerations in oral reading when repeated readings 
of challenging text was combined with error correction procedures. Giordana Malabello 
describes the first six months of her Australian Optimal Learning Centre, which is 
establishing amazing improvements among very young children with autism. 

Erin Simmons, Mark Derby, and T.F. McLaughlin also worked with a toddler with 
autism to reduce challenging behaviors through functional communication training with 
Precision Measurement. A child with traumatic brain injury, who was re-taught 
handwriting skiHs through tool skiils development, is highlightedinanarticle from- 
Rick Kubina, Diane Aho, Michael Mozzoni, and Paul Malanga. 

Using a Direct Instruction approach Luann Albertson and Felix Billingsley increased 12 
year old participants' story writing elements, planning, length, and proofreading 
measured on Standard Celeration Charts. Jack Matsumoto, an elementao science 
teacher, discovered an unexpected advantage of SAFMEDS for teaching science 
taxonomy after continuing education workshops developed by Jeremy Clorfene, 
Maria Bergrnan, Ming Zhang, and Chuck Merbitz. 

Articles assisting the Standard Celeration community in developing Precision Teaching 
skills are presented by Ogden Lindsley and John Cooper and hls colleagues. Ogden 
describes the unfullfilled promise of learning channels, encouraging their further 
development. He also presents specific uses of terms describing performances which are 
not fluent. Using examples from earlier Journal articles and other sources, 
John Cooper, Rick Kubina, and Paul Malanga describe six procedures for presenting 
Charkcd1eetions.- &variety of Chart Sharesalsr, indmte creative uses of Change Charts 
from classrooms to waste management to poetry. 

Enjoy a compendium of delights! Pleasant Charting! 
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Naming yoked 
channels 

'. 
The Haughton Learning Center has found channel yoking very powerful. 
As we further research yoking we will need clear, standard yoking terms. 
Seedosay can only mean an out yoked learning channel with one in (see) and two 
outs (do and say) performed together. 
Hearseesay can only mean an in yoked learning channel with two ins (hear and see) 
presented together and one out (say), 
Hearseedosay can only mean a double yoked channel with two together ins (hear and 
see) and two together outs (do and say). 

Together and 
sequenced 
yoking 

When presented together write the two ins in alphabetical order as hearsee. 
When presented in sequence write the two ins in presentation order as 
hear-see (said "hear then see"), or see-hear (said "see then hear"). 

Best entry 
- - 

channels 
To start a learning sequence, many of us have found hearsay the friendliest 
channel, People like to-do it, don'tml'nd error, and becomefluent~apidly 
Full yoking with hearseedosay, may be the friendliest. We need research 
to find the best entry channels for different curricula content and levels. 

Independent 
learning from 
paired channels 

All our results show independent learning of paired channels. 
(Three curricula: Johnson, 1971 ; two curricula: Duncan, Haines, Keller, 1978) 
Pairing three channels with different content in different timings each day can 
be used to screen performance and learning (Koenig & Kunzlemann, 1980). 
This independent learning in three or more channels at once means we can 
screen curricula and methods rapidly without baselines or control groups. 

Look at both 
freq and cel 
when choosing 
channels 

When screening with learning channels we must have enough timings to get 
celerations in each channel. Most have used ten days (two school weeks) 
with a one-minute timing each day in each channel. 
The channel with the highest frequency (performs best in) is not always the 
one with the steepest celeration (learns best in). 

- - -  - - - - -  - - - - - -  - - - - -  

Teach in 
strongest and 
weakest 

Teach content in the strongest channel, 
while remediating the weakest channel 

Computer voice 
in and voice out 

Until recently computers have not refreshed screens fast enough to permit 
high fluencies. They also have been limited to the seetype channel. 
New machines being developed permit real time voice out (heartype) and 
voice in (seesay, or hearsay channels). Many channels become available. 
For the first time, we can then use computers to teach and study more than 
the dominant seetype channel which required fluent keyboarding tool skill. 



l It looks like many researchers are on the fluency research bandwagon. 
Promise of Double  proving the facts of fluency is not really necessary. It may bring 
Learning academic acceptance, but will produce little discovery. 
Channels *Researching the presence of agility in celeration will produce discoveries. 

*Research into the relative powers of learning channel yoking, pairing, and 
sequencing will also produce more learning power and more discoveries, 

lOur future is more knowledge of celeration and learning channels! Let's go! 
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Disfluent, Dysfluent, and Nonfluent 

Ogden R Lindsley 
Behavior Research Company 

Recently Sue Casson described on our Standard Celeration Listserve how fluency training in basic math skills overcame 
Attention Deficit Hyperactivity Disorder (ADHD) symptoms in a young learner (Casson, 1997). Sue called not being fluent 
"disfluent." Others of us call it "dysfluent." Others think of "disfluent" and "dysfluent" as merely alternative spellings for the 
same word. Not true. "Disfluent" and "dysfluent" have different roots and different meanings. Here follow the differences 
between these words and suggestions for how we might use them. 

Disfluent The Latin prefix "Dis" means apart, away, 

Therefore "disfluent" means a partial fluency. It could describe a performance 
that did not become fully fluent and met only one or two of fluency's defining 
effects - Retention, Endurance, Application, and Stability (REAPS). 

"Disfluent "might be reserved for performances that we attempted to make 
fluent, but did not succeed. Our attempt to produce REAPS effects only 
partially succeeded.. 

Dysfluent The Greek prefix "Dys" means disordered, difficult, faulty, abnormal, bad, ill. 
It means the opposite of good. 

Therefore "dysfluent" means a fluent performance that was faulty or diseased 
or went awry. It might describe a performance that was once fluent but has 
lost its fluency, and no longer produces all of the desired REAPS effects. 

"Dysfluent" might be reserved for performances that once were fluent, but 
have lost their fluency and no longer produce REAPS effects. 

Nonfluent The Latin prefix "non" means not, no, reverse of 

Therefore a nonfluent performance would be one that had not been brought up 
to fluent frequencies. No attempt had ever been made to produce fluent 
performance. 

When in doubt we should use nonfluent most often because more readers 
understand it than understand the niceties of disfluent and dysfluent. 
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Even More Challenging Reading 

Claire McDowell, Chris McIntyre, Belinda Owen, and Micky Keenan 

This article presents correct and incorrect celeration courses from oral reading of challenging text. Thomas, a 13 year-old boy, 
read 3 .0  years below grade level before this study. We used text that had a higher error criterion ( i.e., 20% to 30%) than 
typically used with challenging reading (i.e., 17% to 20%). Thomas's accomplishments demonstrated that repeated reading of 
challenging text combined with error correction precedures can result in improved oral reading. 

General education and special education assume 
that students should progress academically from 
easy to difficult material. The "easy-to-difficult" 
assumption in the context of reading instruction 
stems back to the work of Betts (1941, 1946). 
Bett's believed that reading easy text would 
enhance the confidence of learners, whilst 
difficult text may lead to impaired confidence. 
Betts and Raybould (1984) suggest that errorful 
learning frustrates learners and reduces 
motivation to learn. Similarly, Hargis ( 1982) 
argues that text on which learners surpass 8% 
initial reading errors, should not be used for 
instruction. Mercer and Mercer (1 98 1) 
recommend not using text that learners exceed 
10% initial errors. Appearantly, many educators 
believe that instruction for non-fluent readers 
should begin with easy-to-read text (i.e.,Rubin, 
1975; Jorgensos, 1977; Grambrell, Wilson, & 
Gantt, 1981). 

A number of researchers such as Powell ( 1984) 
and Cadenhead (1987) have questioned the 
effects of placing students on easy-to-read text. 
A review of the Precision Teaching literature 
indicates that placing on challenging tasks often 
has positive effects on both the chort-term and 
long-term memory ( Gerent, 1983; Johnson, 
197 1 ; B+Neufeld &Lindsley, 1980; Scott, 
Wolking, Stoutimore, & Harris, 1995). Scott, 
Wolking, Stoutimore, & Harris (1995) found 
that a challenging reading program, based on 
passages that learners read 17% to 20% of the 

words incorrectly, was associated with higher 
celeration values than an instructional reading 
program based on 5% initial errors. By using 
challenging reading material in conjunction 
with effective error-reduction and fluency 
building instructional procedures, Scott et al. 
Conclude that students benefit in that they read 
material more suited to their age group and 
personal interests. Furthermore, Scott et al. 
Suggest that placement on more chalenging 
material helps to improve learner reading 
confidence and enthusiasm. This study extends 
the work of Scott et al. We based the decision 
to examine the effects of more challenging 
material in our learner's enthusiasm for a 
particular text . Initial assessments of diofferent 
texts revealed that the first two books selected 
resulted in errors below the 17% to 20% range 
suggested by Scott et a1 (1995). The third book 
to be assessed resulted in an error range of 20% 
to 30%. Although this was above the range 
suggested by Scott et a1 (1995), the learner 
expressed such a keen interest in this particular 
book that the authors decided to use it as 
challenging reading material. 

Participant and Setting 
A 13-year-old boy, Thomas, attended a general 
education secondary school. Before beginning 
this program, an educational psychologst 
assessed Thomas's reading skills using the 
Wechsler Objective Reading Deminsions (1 993) 
and found that Thomas had a reading age of 10 
years old. The study was conducted in a sound 
proof room within the Psychology Department 



of the University of Ulster, Coleraine. The room 
contained only a table and two chairs. 

Pinpoints 
We counted the number of words read correctly 
and incorrectly per minute from written text and 
also the number of facts recalled per minute 
from text read. We counted words read 
correctly and self-corrected words as such. 
Each occurance of a word mispronounced, 
repeated, inserted or omitted was scored as an 
incorrect response. 

Recall 
After reading, Thomas recalled as many facts 
from the text as he could in one minute. A 
correct fact was defined as an information unit 
such as a sentence, a subject-verbobject 
relationship or implied subject-verb-object 
relationship, and dates or names relating to the 
text just read. Facts not related to the text, or 
repetitions of correct facts already stated were 
recorded as incorrect responses. 

PROCEDURE 

The procedure followed the four conditions 
reported by Scott et al. (1995). We present the 
conditions in the following sections. 
Assessment 
Our assessment for challenging reading material 
began by using passages suitable to the learners 
current level and proceeded through several 
texts of increasing difficulty until reaching a 
challenging passage. Thomas expressed 
particular interest in reading a challenging level 
book. When we assessed his correct and 
incorrect words read in the book selected by 
Thomas, we found that reading errors exceeded 
the 17% - 20% criterion used by Scott et a1 
(1995) and fell between a 20%-30% range. 

Daily Timings 
During Daily Timings, Thomas orally read a 
180-200 word passage from the challenging 

book for one minute. Reading errrors were 
marked by the teacher on a copy of the passage 
and the last word read was also marked. At the 
end of the 1-minute counting time, Thomas 
continued reading the remaining text fiom the 
passage. We counted however, only words read 
during the 1 -minute counting time. 

Error Correction 
We corrected all reading errors using a two step 
process Target Word. The teacher firstly pointed 
to the word that had been read incorrectly 
(target word), read the owrd correctly and then 
Thomas read the target word correctly. We 
repeated this procedure for each target word. 
The teacher did not move to the next target 
word until the learner could read the previous 
word correctly. 

Word -in-context 
The teacher then read two words either side of 
the target word itself. Thomas then read this 
five-word phrase. Again, the learner did not 
proceed to the next phrase until the previous 
one was read correctly. The learner was then 
asked to read the passage once more in its 
entireity and the error correction procedure was 
performed on any persistant errors. 

Repeated Reading, Rate Pacing, and 
Recall 
Once the error correction step of the procedure 
had been success~lly completed, we 
implemented the repeated reading and rate-
pacing procedures. Before each teaching 
session, we prepared an audio tape that 
contained the relevant passage but read at a rate 
of around 30 words per minute (wpm) faster 
than the learner's previous reading rate (i.e. 
Thomas read 120 wpm form a given passage, 
the authors recored 150 wpm). Thomas read 
fiom the text at the same rate as the tape. We 
repeated this using the audio tape until Thomas 
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could read the passage without errors at the 
same rate as the tape. Thomas then read the 
passage again without the recording. We 
counted aorrect and incorrect words per minute 
only on the reading without the practice tape. 
We assessed Thomas's recall by asking him to 
think-say as many facts as possible about the 
text in 1 minute. 

RESULTS 

Reading Fluency 
Chart 1 represents the charted data of the 
learner's progress under the challenging reading 
program. An initial reading of the passage 
resulted in 68 words per minute read correctly 
and 26 words per minute read incorrectly by 
Thomas. The implementation of the challenging 
readding program resulted in a jump up in both 
correct and incorrect responses per minute (103 
and 33 respectively). Across subsequent 
sessions incorrect responses began to decelerate 
(spread 33-14, middle score 23) while correct 
responses continued to accelerate ( spread 103- 
209, middle score 176). Thomas achieved the 
correct reading aim ( 200+wpm) on the sixth 
session by reading 209 correct words. Correct 
reading accelerated at x1.4 and incorrect 
reading decelerated at t1 .2  on the first passage. 
On the second passage correct reading turned up 
with an acceleration x1.8 and incorrect reading 
continued to decelerate at i1.2. 

Recall 
Chart 2 presents Thomas's recall of facts from 
the challenging text. He recalled 6 facts 
correctly and 1 fact incorrectly per minute after 
the initial reading of the passage. With repeated 
practice, Thomas improved the number of facts 
he recalled correctly per minute spreading from 
11 to 16 and the number of facts per minute 
recalled incorrectly spread form one occurrence 
to no occurrence. Thomas achieved the recall 

aim of 15 to 30 recalls per minute on the third 
sesssion and remained at aim for the next three 
sessions. 

DISCUSSION 

This study supports the work of Scott et al. 
(1995) by demonstrating the gains in fluency 
readers make using challenging text. As stated 
previously in this . article, many educators 
recommend placing special education students 
on tasks in which initial errors do not exceed 
8% to lO%(Hargis, 1982; Mercer & Mercer 
1981). Scott et al. (1995) caompared the 
celerations of learners placed on instructional 
level material based on an error criterion of 
5%, with their celerations when placed on 
challenging material based on an error criterion 
of 17% to 20%. Their study demonstrated that 
superior celeration gains were made when 
learners read challenging material. This study 
adds to those findings by demonstrating that 
repeated readings of challenging reading 
material, combined with an error correction 
procedure resulting in reading fluency even with 
an error criterion of 20% to 30% for text 
selection. 

One area of concern was the finding that 
Thomas's incorrect responses remained high, 
even though an error correction procedure was 
used. One possible explanation as to why errors 
remained high was that incorrect responses were 
primarily repetition of single words or 
omissions of several words as a time rather 
many words being read incorrectly. The 
deceleration of incorrect responding was t1 .2  
on both passages. This suggests that if further 
sessions, using repeated readings and error 
correction procedures, had occurred before 
moving on to a new passage, incorrect responses 
may have decelerated further to acceptably 
lower levels. Incorrect responding at the level 
reported in this study may indicate that an error 
criterion of 20% to 30% is perhaps approaching 



a maximum difficulty level for challenging 
texts. Further studies are needed to ascertain of 
incorrect responding on the text of this level of 
difficulty decelerates to low levels with more 
repeated practice. Scott et al. (1995) state that 
one of the advantages in using challenging 
material, with challenging text, is that students 
can read interesting and age-appropriate 
material. Thomas wanted to read a particular 
book that had appropriate content for his age 
group. The interest of Thomas influenced our 
selection of text, and we let him read his 
selection. Despite the higher rate of initial 
reading errors, Thomas achieved our 
instructional aims on oral reading and recall. 
We believe that the effort Thomas gave to the 
challenging text demonstrated his motivation to 
read a text he considered interesting. 
Furthermore, the assessments of recall show that 
Thomas may have comprehended the material 
read as his recall for the first passage read was 
at aim for 5 consecutive sessions. 

Although the celeration values obtained in this 
study are not as high as the values achieved by 
Scott et al. (1995) error criterion of 17% to 
20%, this study furthers the case for placing 
students on challenging material by showing 
that a student with reading difficulties made 
significant gains in fluency using reading 
material based in the higher error criterion of 
20% to 30%. Further research however, using 
larger numbers learners may be needed to 
determine an error cutt-off point after which 
learning does not accelerate. Nonetheless, this 
study proposes that material on which initial 
errors exceed the 17% - 20% level should not be 
ruled out if it is considered to be appropriate 
and interesting by the learner as the added 
motivation the reader derives from reading a 
book they themselves have chosen is a valuable 
asset to any reading program. 

Selecting suitable reading material is a 
significant and critical element of any program 
concerned with the teaching of reading skills. 
This research combined with that of Scott et al. 

(1995) yields a number of recommendations for 
teachers concerned with selecting appropriate 
reading material. Firstly, teachers should make 
use of the challenging reading method described 
here given the effects it has on improving 
reading skills as well as having positive effects 
on learner reading confidence, enthusiasm and 
motivation. 

A further recommendation is that although the 
challenging reading method may take some time 
to initially set up, it is worthwhile investment 
that can be effectively integrated into everyday 
classroom settings at a minimal cost. Indeed the 
present data demonstrates that although the 
challenging reading method is under utilised, it 
may represent an appropriate consideration for 
many students. 
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Improving Children's Story Writing: A Direct Instruction 
Approach 

Luann R Albertson and Felix F. Billingsley 

In order to investigate how teaching strategies for planning and reviewing would S e c t  students' planning, reviewing, and text 
production behaviors, we conducted this instructional intervention study. In addition, four raters compared students' writing 
quality before and after instruction. We plotted data on Standard Celeration Charts and examined training effects using a 
multiple baseline across participants design with multiple probes in baseline. During baseline and in intervention phases, two 
highly capable 12-year-old students wrote stories on a computer using a word processor. Frequency of words written during 
planning prior to story writing, as well as during story writing sessions, changed little fiom baseline to intervention phases for 
each participant. This was also true in the case of fiequency of story elements; however, direct instruction increased the 
amount of time the writers spent planning prior to story writing, as well as the amount of time writers reviewed their text 
while writing. Most stories written after instruction contained more words, and all of them contained more sentences and 
story elements. Social validity evaluations indicated that stories written after instruction were higher in overall writing quality 
than stories written during baseline. 

Documented decreases in students' writing 1992). Negotiating the rules and mechanics 
slulls (e.g., Applebee, Langer, & Mullis, of writing is essential, but only rudimentary 
1986) coupled with demands for higher to expert writing. Writers must alsoattend to 
literacy standards (e.g., Linn, Baker, & content organization, form purpose, goals 
Dunbar, 1991) reflect the need for for writing, audiencegenre, and the 
instructional interventions to help students monitoring of their communicative intent 
write more effectively. Professional and efficacy (Bereiter & Scardamalia, 
organizations such as the National Council 1982). 
of Teachers of English and the International 
Reading Association (1996) currently Expert writers possess and use a variety of 
emphasize the importance of written strategies for planning and reviewing (Hayes 
language instruction in the classroom. Their & Flower, 1980). Planning occurs at the 
standards for English language arts state that sentence level and at the more global 
students should be able to use a wide variety rhetorical level. Planning includes idea 
of strategies to appropriately communicate generation, goal setting and organization of 
with their intended audiences. ideas to create a well-written product. Good 

writers plan more and do so in qualitatively 
Writing is an exacting, complex, and different ways than unskilled writers. 
difficult skill to master. Good writers must Reviewing includes editing and revising and 
coordinate their topic knowledge, and they leads writers to make changes in their texts. 
must effectively use strategies to plan, Effective revision expands and reorganizes 
transcribe, review, revise and monitor their meaning and requires more than just 
progress while they write (Hams & Graham, correcting spelling or grammatical errors 



(Fitzgerald, 1987). According to 
MacArthur, Harris, and Graham (1994), 
effective use of such strategies during 
writing can greatly enhance the quality of 
expert writers' texts. One goal of 
instructional studies aimed at increasing 
writing quality has, therefore, been to teach 
unskilled writers, who usually focus solely 
on generating content and meeting simple 
genre writing task requirements, to write 
more like experts. 

Strategy instruction has become a valuable 
means of remedying students' academic 
deficiencies (Pressley & Levin, 1986). The 
effectiveness of strategy instruction for 
writing, however, has been examined in 
studies that have focused primarily on 
students with learning disabilities. The 
effects of frequency as a measure of fluency 
have rarely been investigated. The purpose 
of this study was to examine how instructing 
strategies for planning and reviewing would 
affect story writing processes and outcomes. 
First, we attempted to determine whether 
strategy instruction would increase the 
amount of time gifted participants planned, 
produced text, reviewed, edited and revised. 
Second, we examined the effects of strategy 
instruction on the frequency of words 
written during planning prior to story 
writing, as well as during writing. Third, we 
compared the number and frequency of story 
elements included in stories written prior to 
instruction and after instruction. Fourth, and 
finally, we assessed whether stories written 
after instruction would be considered higher 
in overall writing quality than stories written 
during baseline. 

METHOD 

Partic pants and Setting 
Two highly capable 12-year-old grade six 
students served as participants. Liz and 

Matt attended the same elementary school in 
Washington State, and both were in English 
honors programs and labeled "gifted." Both 
had adequate keyboard skills to type 
comfortably on a word processor.Liz was a 
bright, outgoing daughter of a physician and 
an artist. She earned high grades in school, 
enjoyed theater and dance, and liked to 
write. However, as with most young writers, 
Liz often wrote quickly, doing very little 
planning or reviewing when doing school 
assigned writing projects. 

Matt was a gregarious and mature 12-year-
old. He was socially popular and very 
bright. He scored in the 99th percentile on 
standardized tests and had qualified to take a 
national test designed to identi@ gifted 
students who might benefit from accelerated 
instruction. Although Matt was bright, his 
teacher commented that he often rushed 
through his schoolwork and produced 
written products below his grade-level. 

We conducted this study in the first 
investigator's home office using an IBM 
computer. This site provided a quiet and 
nondisruptive environment for the 
participants to concentrate, learn, and write. 
We held baseline sessions twice a week for 
each child; these sessions lasted 
approximately 1 hour each. When the 
baseline phase was finished, the primary 
investigator conducted instructional 
intervention sessions once or twice per 
week, depending on the participants' 
schedules. Each intervention session lasted 
between 1.5 to 2 hours. Instruction took 
approximately 20 minutes during the initial 
baseline session, but was reduced to less 
than 5 minutes during the final session for 
each participant. During the remainder of 
the intervention session time, participants 
planned, wrote and reviewed their texts. 
Participants did not plan or review during 
the baseline phase. Time spent on 
instruction, coupled with the time 



planning and reviewing, 
time difference between 

the baseline and intervention sessions. 

Strategies and Materials 
The planning strategy instruction consisted 
of the story grammar C-SPACE mnemonic 
as described in Harris and Graham (1996). 
First, we provided verbal instruction in 
which students were told to think about their 
audience and about the type of story they 
would like to write. Next, we introduced 
the C-SPACE mnemonic as a written 
prompt and asked students to use it to take 
notes and outline prior to story writing. The 
mnemonic is as follows: 

"C = Character--List and describe 
your characters using as many describing 
words as you can. 

S = Setting--Where does your story 
take place? Does your story take place in 
one location, several, or many? Describe 
each location in detail. 

P = Problem or purpose for story-- 
What is the purpose of your story? What are 
the problems that your main character and 
secondary characters encounter in the story? 
How do they deal with these problems and 
how do they resolve them? 

A = Action--What happens in your 
story? Use as many action words as possible 
to describe what your characters do in the 
story. 

C = Conclusion--How does your 
story end? What ending do you want to 
create, so that your readers want to read 
more of your work? 

E = Emotion--How do your 
characters feel? Write sentences that 
describe and explain your characters' 
moods." 

The reviewing strategy consisted of teaching 
participants how expert writers review, edit, 
and revise their texts. Emphasis was placed 
on making meaning-changes to texts to 
make them more coherent and clear. 

Spelling and mechanical fixes were 
mentioned as editing. Teaching occurred at 
the beginning of each intervention session 
with a written reviewing prompt given to 
participants at the end of each initial writing 
session. The written reviewing prompt asked 
the following questions: "Go back, and 
reread your story. Do you have a beginning, 
middle, and an end to your story? Have you 
described the setting where your story takes 
place? Did you make the problem or plot of 
your story clear? Is the action of your story 
interesting? Is the plot exciting and well 
thought out? Does your conclusion resolve 
the problem in the story? Have you 
corrected all spelling and punctuation 
errors? Are your ideas clear? Do all of your 
sentences read well? Do they make sense? 
Now, once you have made your changes, go 
back and reread your story one more time. 
Can you write and say more?" 

We timed several variables using 
WriteScope computer software (see 
Butterfield, Locke, & Albertson, 1995). The 
software began timing at the first keystroke 
and stopped timing when the student 
selected the "done" button on the computer 
screen. 

Dependent Variables 
Planning. We measured planning as time 
spent outlining prior to writing, number of 
words generated per outline, and number of 
words written per minute. WriteScope 
measured planning time which was 
validated by timing writers with a 
stopwatch. 

Text Production. We measured text 
production in four ways. First, the overall 
amount of time spent writing (not including 
planning time) was measured using 
WriteScope and a stopwatch. Second, we 
calculated the number of words written per 
story. Third, we counted the number of 



sentences per story; fourth, we recorded the 
number of words written per minute. 

Time Spent Reviewing. Using a stopwatch, 
we recorded the amount of time writers 
spent reviewing, editing, and revising after 
initial story writing. 

Number of Story Elements. Story elements 
include main character, locale, time, start 
event, goal, action, ending, and reaction 
(Stein & Glen, 1979). The investigators 
counted the number of story elements 
writers included in their stories, and 
compared stories written prior to instruction 
to stories written after instruction. One point 
was awarded for each element included in 
the story; a second point was given if the 
element was highly unusual or highly 
developed. For details on scoring story 
elements, see Harris and Graham (1996). 

Writing Quality. Four raters including a 
grade six teacher, two writing tutors, and a 
graduate student researcher made subjective 
evaluations about writing quality. Four 
stories were randomly selected from each 
participant, two baseline stories and two 
after-instruction stories. We paired each of 
these stories with each of the participant's 
other stories, allowing raters to select one of 
the paired stories as better in overall writing 
quality. 

Each selected story was then rated against 
every other of that participant's stories in 
the same-paired fashion. 

Design and Procedures 
For this study, we selected a multiple 
baseline across participants design with 
multiple probes in baseline. Multiple probes 
were used to lessen the number of baseline 
sessions required by Matt in order to avoid 
reactive effects and decrements in 
performance due to an extended baseline 
phase (Homer & Baer, 1978). 

Baseline. In all baseline sessions, Liz and 
Matt were allowed to practice using the 
word processor. They had the option to 
practice for 10 minutes at the beginning of 
each writing session to familiarize 
themselves with all keys, mouse, and other 
features of the word processing program. 
Each participant worked separately and at 
different session times throughout the study. 
Each baseline session lasted for 
approximately 1 hour over several weeks, 
and each participant received identical 
directions. 

For each baseline session, participants 
received the following simple written 
direction on a computer screen: "Write a 
story that involves (randomly assigned 
topic). There is no time limit, and when you 
are happy with your story, let me know." 
When told by participants that they were 
through writing, the investigator asked if 
there were any changes they would like to 
make to their texts. When the participants 
said that they were completely finished, 
either the participants or the investigator 
used the mouse to click on the "done" 
button to end writing sessions. 

Liz wrote five baseline stories followed by 
the instruction intervention. Matt wrote six 
baseline stories and began the instruction 
intervention after Liz had completed three 
intervention sessions. 

Instruction Intervention. Instruction 
included teaching both the planning and 
reviewing strategies. A C-SPACE 
mnemonic handout was introduced and used 
to describe and discuss the planning 
strategy. A separate handout was used to 
introduce and discuss the reviewing 
strategy.'lnitially, the investigator described 
both strategies in detail; participants were 
encouraged to ask questions during 
instruction. Participants then verbally 
explained both strategies to show mastery. 



An instructional session preceded each story 
writing session during the intervention 
phase. By the final session, each participant 
could verbally explain the strategies without 
any description or prompts by the 
investigator. 

After Liz and Matt had mastered the 
strategies and prior to story writing, they 
made notes and an outline on the computer 
using the C-SPACE written handout. All 
outlining sessions were conducted 
separately from story writing sessions. Hard 
copies of their notes were printed and given 
to the writers to use during story writing. 
Planning intervention directions were given 
to participants on a printed sheet and 
consisted of the following: "You will plan to 
write a story that involves (topic randomly 
assigned). Your story needs to have a 
beginning, middle, and end. Think about 
who and what you want to write about. 
Think about your audience and the type of 
story you will write (humorous, fiction, non- 
fiction, scary, science fiction, or mystery). 
Before you start writing your story, think 
about the three items above. Use the 
computer and the C-SPACE mnemonic 
(included in detail in handout) to guide your 
outlining and note-taking; make a letter for 
each part of the mnemonic, and fill it in as 
you plan. Tell me when you are finished 
planning and writing your outline, and click 
on the 'done' button." 

As in baseline, if participants did not 
immediately click on the "done" button, the 
investigator clicked on it for 
them.Immediately following planning, 
participants wrote stories on the computer 
and used their notes and outlines as needed 
to aid their writing. When participants 
finished writing, the investigator gave them 
the reviewing checklist with instructions to 
read it carefully and mark off each item as 
they completed it. When they finished 
reviewing, editing, and revising, they told 

the investigator that they were done; the 
investigator asked them if there was 
anything that they wanted to change in their 
texts. When participants said that they were 
completely finished, the investigator clicked 
on the "done" button. 

Procedural Reliability and Interrater 
Agreement 
Procedural reliability (Billingsley, White, & 
Munson, 1980) was assessed for six baseline 
and two intervention sessions per 
participant. The primary investigator 
developed a checklist for both baseline and 
intervention sessions and had a trained 
independent observer use the checklists to 
determine whether procedures were 
implemented accurately. The observer 
indicated that specified procedures were 
followed consistently and in correct order. 

We calculated interrater agreement between 
the investigator and the trained observer for 
inclusion of story elements using the 
formula: (agreements1 [agreements plus 
disagreements]) times 100%. A total of 18 
scores were generated for the 18 stories 
scored across participants. The independent 
observer rated 13 randomly selected stories. 
The investigator and independent observer 
agreed on 11 scores and disagreed on 2 
scores. Interrater agreement was 85%. 
Interrater agreement was calculated for 
writing quality using the same formula and 
is discussed in the Results section. 

The Writescope software program 
automatically recorded all word counts and 
time measures for planning and story 
writing. The investigator used a clock in the 
office synchronized with a stopwatch to 
record the amount of time participants spent 
reviewing. Perfect correspondence was 
always obtained in those cases. 



RESULTS 

Planning 
Planning data for Liz and Matt are provided 
in Charts 1 and 2, respectively. The amount 
of time writers planned and outlined prior to 
story writing increased after instruction. 
Neither Liz nor Matt planned during 
baseline; however, during intervention they 
both did so. Liz took 17 minutes (median), 
and Matt, 16 minutes (median) to develop 
outlines. Across intervention sessions, 
amount of time devoted to outlining 
decreased slightly as indicated by counting 
period floors. Frequency of words written 
across sessions during outlining remained 
steady for Liz (Chart 1) and accelerated 
slightly for Matt (Chart 2). 

Text Production 
Total number of words written in Liz's 
stories increased from a median of 496 
words in baseline to 740 during intervention 
(Chart 3) for an increase of x1.5. The total 
number of words in Matt's stories increased 
from a median of 595 words in baseline to 
965 during intervention (Chart 4). The 
increases were not due to an increase in the 
speed with which words were composed; in 
fact, frequency of typing words decreased 
slightly. Rather, they were due to an 
increase in the amount of time writers spent 
on their stories. (See change in levels of 
counting period floors between baseline and 
intervention). Median time spent 
developing and writing stories increased by 
a factor of approximately x1.8 for Liz and 
x2.7 for Matt during intervention. Both 
writers spent more time on their writing and 
included more words in stories written after 
strategy instruction. 

Reviewing, Editing, and Revising 
During baseline, the median time spent 
reviewing in the case of both Liz and Matt 
was 0 minutes; in fact, Matt did not review 
during any baseline session. Time spent 
reviewing increased for both participants 
after instruction, with Liz increasing to a 
median of 12.5 minutes and Matt increasing 
to a median of 16 minutes. Since no 
movements were recorded separately from 
the total reported for text production 
(Charts 3 and 4), we have not included 
charts for reviewing time. 

Story Elements 
The total number of story elements for both 
writers increased substantially during 
intervention, with an increase of x2.4 from 
baseline median of 4 to the intervention 
median of 9.5 for Liz (Chart 5). Matt 
obtained similar increases (Chart 6). The 
frequency with which elements were 
included remained similar across phases, 
indicating that desirable increases in 
performance were associated more with 
expenditure of time rather than with 
increases in speed. 

Writing Quality 
All four raters judged all of Matt's randomly 
selected stories written after instruction to 
be better in writing quality and story telling 
than his baseline stories. Two of the four 
raters agreed that all of Liz's stories written 
after instruction were better than her 
baseline stories; however, the other two 
raters agreed that one of Liz's baseline 
stories was better than one of the stories she 
wrote after instruction. Raters agreed in 
thirty instances and disagreed only twice, 
yielding an interrater agreement level of 
94%. 
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Discussion 


This study compared the written products of two 
gifted students prior to and after strategy 
instruction. The dependent variable measures 
indicated that both Liz and Matt wrote more, 
increased their writing time, added more story 
elements to their stories, and improved their 
overall writing quality after instruction. They 
also devoted more time to planning and 
reviewing during the intervention as compared 
to the baseline phase. The findings are largely 
consistent with those demonstrated when 
strategy instruction is applied to students with 
learning disabilities (e.g., Harris and Graham, 
1996). This seems to be particularly important 
to educators as it indicates that even children 
who are considered gifted, and who are 
relatively competent writers initially, can make 
substantial gains when provided with direct 
strategy instruction. In fact, several of the 
assessed variables approached or exceeded 
median gains of x2 for both participants. 

is a and 
deve l0~  The data s'ggest that ''1 writers can 
improve their skills. 

Data included in Charts 1 - 5 also indicate that, 
where improvements were noted, the data 
remained extremely stable. In other words, 
jump-ups in performance occurred rapidly once 
we introduced the strategy instruction; 
thereafter, however, no celeration turn-ups were 
noted. Practice sessions following intervention 
may have been insufficient to produce 
additional improvement. Or, perhaps one 
should not expect the strategies, as we 
employed them, to produce accelerations in 
performance across time without additional 
intervention elements. 

Finally, the data indicated that frequency 
measures increased very little or, more typically, 
decreased except in those cases in which no 
movements were noted during baseline 
assessment. It would appear, then, that 

improvements in frequency require techniques 
beyond those involved in interventions derived 
from current strategy instruction literature. 

A potential source of confound in the 
investigation may be from differing durations of 
baseline and intervention sessions; that is, 
during intervention, sessions were longer than 
during baseline. The possibility that those 
differences substantially influenced the 
observed outcomes due to increases in 
investigator attention, however, would not be 
great since: (1) time increases during 
intervention were due primarily to the 
participants taking longer to plan, write, and 
review their stories rather than to increases in 
duration of investigator attention in the form of 
instruction and (2) the amount of investigator 
attention decreased dramatically from the first 
to the last intervention sessions without 
concurrent decreases in participant 
performance. 

Informally, we observed that, even though both 
participants made small editing changes to their 
texts, they did not make any extensive meaning- 
changing revisions In other words, the t e a  
changes made by Liz and Matt during the 
reviewing sessions were minor and did not alter 
meaning. In essence, they cleaned up their 
documents, fixed spelling errors, and made 
grammatical changes, but they did not make the 
meaning-changing revisions that are often 
essential for clarity in writing and are typical of 
prose produced by experts (Fitzgerald, 1987). 
The findings suggest that both planning prior to 
writing and reviewing while writing can 
improve overall writing quality for above 
average students. Further, teaching such 
students to plan and review, to write longer 
stories, and to include more story elements, was 
relatively easy to accomplish with the direct 
instruction approach employed in this 
investigation. In addition, the use of direct 
strategy instruction may enable learners to 
experience rapid improvements in their writing 
performance. Although these outcomes are 



promising, a variety of questions and productive 
areas remain for future investigation. A few 
potential topics are as follows: 

Editing and revising behaviors that occur 
as writers review their work remain an 
area of considerable weakness for novice 
writers (Fitzgerald, 1987; Butterfield, 
Hacker, & Albertson, 1996). 
Investigations that focus specifically on 
those behaviors could substantially 
enhance our ability to develop and 
implement effective creative writing 
programs. 

In the current investigation, effects of 
planning and reviewing strategies could 
not be separated. Decoupling effects of 
those strategies could be informative and 
of considerable practical value. 

One participant (Liz) reported that she 
used the planning and reviewing strategies 
when writing a story for a young authors' 
conference two months after instruction 
ended, providing anecdotal evidence of 
both generalization and maintenance. 
Future studies should systematically 
explore practices designed to enhance 
generalization and maintenance of strategy 
use. 

Although both participants increased their 
productivity in terms of total words written 
when strategy instruction was introduced, 
the frequency with which words 

were produced decreased in comparison to 
baseline levels with no trends to suggest 
the possibility of future acceleration. In 
other words, if fluency is characterized by 
a combination of accuracy plus speed 
(Binder, 1996), both Liz and Matt became 
less fluent. 

It is likely that some aspects of the strategies 
taught (e.g., reviewing) act rather naturally to 

reduce fluency as compared to phases in which 
the students had not received instruction in 
reviewing and had, in fact, reviewed very little 
or not at all. Nonetheless, fluency appears to 
have been a concern of many expert writers (cf. 
Wallace & Pear, 1977). Considerable increases 
in retention, endurance and application have 
been documented from fluent performance 
(Binder, 1996; Lindsley, 1995). As few 
investigators have examined the improvement 
of children's creative writing fluency (existing 
examples include Albrecht, [I98 11, Calkin 
[1996], and Spaulding, Haertel, Seevers, & 
Cooper, [1995]), techniques that can be 
combined with effective strategy instruction to 
promote fluent and creative composition 
deserve increased attention by writing 
researchers. 
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Unexpected Effects of Using SAFMEDS to Teach Taxonomy 

Jeremy B. Clorfene, Jack Matsumoto 
Maria Bergman, Ming Zhang, and Charles Merbitz 

In AY 96-97, the Chicago Annenberg Foundation fimded a series of Precision Teaching (PT) workshops for elementary 
school teachers. This paper reports an unexpected outcome detected by one of those teachers ( the second author) 
deploying PT in a 6h grade gifted science classroom of the Chicago Public School system. In previous years, the teacher 
would spend a total of six weeks combining lectures and laboratory covering the unit taxonomy (i.e., kingdom, phyla, 
class...) In 1997, the teacher and students developed SAFMEDS for each kingdom and certain phyla. Students did the 
SAFMEDS and kept data on their own individual Change Charts. To the surprise of the teacher, the students had 
mastered more taxonomic words and concepts than past years and at a faster rate. This enabled the teacher to include 
more specimens for study because lab assignments were completed more rapidly. The unexpected effects were that with 
the PT method of teaching instructional time was reduced by one third while more material was addressed and high levels 
of student competence were achieved. Implications for using PT methods in other cumculum areas and its potential 
effects are discussed. 

During the academic year of 1996-97, The The all the information his 6~ grade science students 
issue of size was not addressed because the must learn within the school year. 
schools represented in the workshop had small One of the subjects covered in his classroom is 
classroom size. biological classification. Biological 

classification (taxonomy) was developed to 
Some of the workshop sessions were dedicated recognize and interpret similarities and 
to teaching the school teachers and principals differences among organisms. Understanding 
how to read, plot, and interpret the Standard and learning is thought to be much easier if the 
Celeration Charts. Students' data were plotted organisms are assigned to groups that are 
and evaluated in the Standard Celeration Charts ordered and ranked (Purves, Orians, & Heller, 
and Practice Charts developed by Ogden 1992). Thus, classification systems serve a 
Lindsley and associates (Potts, et. al., 1993). number of important roles. 
Precision Teaching data displayed on the 
Change Chart allows teachers to more Annenberg Foundation funded a number if 
efficiently track their student's learning and projects in Chicago which attempted to address 
assist in instructional decisions. In addition, the three educational issues: 1. Isolation - how to 
use of this data gave students, teachers, and improve communication of information 
principals additional levels of information between teachers and principals regarding 
regarding learning and progress. cumculum and student performances; 2. Time -

how to improve time management issues in 
One teacher (the second author) teaches 6h spite of growing curriculum requirements as 
grade science at the Thomas Edison School in well as how to more effectively instruct students 
Chicago, Illinois. This school is the regional given the amount of time available; and 3. Size 
gifted center fir a district located in the - how to cope or implement reductions in 
Northwest side of Chicago. A major problem student body classroom sizes. 
which faced the teacher and his colleges was the 
insufficient amount of time available to cover 



To meet these issues we developed the 
Practitioners7 Collaboratory and held a series of 
workshops on PT (Potts, et al., 1993). The 
workshops met weekly for one semester then bi- 
monthly over the remainder of the school year. 
The group was called the Collaboratory because 
PT helped eached participant to design, 
implement, and test their own educational 
questions in their classroom as a laboratory, 
while the PT data cummunication system 
fostered our collaboration. PT thus addressed 
time and isolation bacause it gave methods to 
improve their effectiveness as instructors (time) 
while the Change Chart (Standard Celeration 
Charts) gave them a new data language with 
which to effectively communicate ( isolation). 
In addition, the Workshops brought teachers and 
principals together and e-mail gave the 
participants more rapid communication across 
geographically scattered sites. 

On one hand it enables us to remember the 
characteristics of a large number of different 
things by grouping them into categories. 
Secondly, it enhances our ability to explain 
relationships between things. For example, 
specific organisms which fall within the plant or 
animal kingdom can be properly categorized 
whose particular members share many 
characteristics. 

Science teachers have the task of teaching 
taxonomy, which includes a new science 
vocabulary. Hence, learning new words and 
their meanings is a necessary component of any 
science curriculum. Miller and Calkin (1980) 
described learning a science vocabulary as 
similar to learning a foreign language. Common 
practices os to begin with the most general 
category and move to more specific 
information, so the teacher begins with the five 
kingdoms: animals, plants, fungi, protista, and 
monera. Teaching the students key component 
skills and their underlying tool elements to 
fluency facilitates their use of that information 
to perform more complex tasks (Johnson & 
Laying, 1992). Thus, mastering the differences 

and similarities of the five kingdoms is a 
component for the students to learn the different 
phyla, classses, families, genius, and species 
within the kingdom. 

In the past, the teacher would spend four weeks 
lecturing on the different kingdoms, phyla, 
classes, and families. The students were tested 
at the end of each week responding to questions 
with short written answers as well as making 
charts of the calssification system. Grades were 
determined by percentages of correct answers. 
This segment was followed by 2-3 weeks of 
laboratory where the students attempted to 
identie unknown organisms by listing reasons 
for and against the organism fitting into a given 
kingdom, phylum, and class. 

METHOD 

Through the workshops the teachers was 
introduced to PT along with SAFMEDS. He 
elected to pilot the use of SAFMEDS on the 
taxonomy curriculum segment. He and the 32 
students in the class developed SAFMEDS for 
each kingdom and certain phyla. Students did 
the SAFMEDS and kept data on their own 
individual Change Charts. Instead of lecturing 
for 4 weeks, class time was dedicated to 
developing SAFMEDS covering facts related to 
the five kingdoms. The teacher developed the 
first 15-20 SAFMEDS which the students 
copied and studied. Individual students 
continued to developed their own sets which 
were proofed by the teacher; approximately 90 
SAFMEDS were developed for each set. For 
example, one side of a SAFMED would read 
"move to get food" and the other side would 
read " animal". Students practiced and were 
tested by the teacher on the compiled 
SAFMEDS throughout the week. Data were 
collected and plotted on the Standard Celeration 
Chart at a minimum of every other day. Final 
aims were established at 75 correct per minute 
and 0 incorrect per minute. Individual grades 



Were established for frequency aims. 

RESULTS 

After three weeks using SAFMEDS, the teacher 
reported that he had actually lectured on less 
material but his students had covered more 
material and learned more in less time. Figure 
lshows the celerations of corrects and 
incorrects for the class. The celerations' spread 
for corrects is more tightly clustered compared 
to celerations' for incorrects. The three 
celeration lines for incorrects which are located 
near the 10 line represent three students who 
were possible targets for instructional 
interventions. Figure 2 shows one student's 
SAFMEDS performance where corrects 
accelerated x1.4. This student was able to reach 
his aim for incorrects earlier than planned. 
While the improvement in student's 
performance using SAFMEDS is expected 
(McDade, Austin, and Olander, 1985) the 
teacher also reported some unanticipated 
outcomes of this method. 

The teacher reported that the students had more 
readily available information to calssi f y  the live 
organisms. They did not spend the same amount 
of lab time looking for the correct vocabulary in 
their notes (i.e., cilia, flagella, faltworms, 
mollusks), the text book, or asking for teacher 
assistance. In addition, the students were 
completing their lab assignments at a faster rate, 
which enabked him to include more specimens 
and cover more material. 

DISCUSSION 

The concluded that by using this method of 
teaching he had saved at least one third of the 
instructional time while addressing more 
material. That is, two weeks of learning time 
was saved form the six to seven weeks 
previously spent on this material. For the next 
year, he also believes by having the students test 
each other, as opposed to him doing all the 

testing, will save even more time. In this case, 
the curriculum of biological classification does 
not change from year to year (like much of his 
topics), but the difference between previous 
years was his method of teaching this topic. 
Anecdotally, through the use of these tools the 
students seemed to be very active learners; to 
be owners of their learning. They seemed to 
progress more rapidly and learn more 
independently of him rather than relying 
exclusively on the lectures and text. The 
impression is that this environment fostered 
learning, autonomy, the rewarding of success, 
the immediate addressing of academic delays, 
and students also had fun doing it. 

In addition to the students' learning, the 
experience was a unique learning experience for 
the teacher. During the weeks of implementing 
SAFMEDS he often felt uncomfortable and 
hesitant. At times he believed he was not giving 
his class all the information he believed was 
necessary. He had feelings of "short changing" 
them. However, by the end, based on 
quantitative and qualitative information, his 
students had learned more and had learned 
faster, suggesting that these specific teaching 
methods and tools can have profound effects in 
important issues such as time and effectiveness. 
The Change Chart and SAFMEDS provided by 
the workshop are tools which the teacher can 
now use in other areas of his teaching. 

These types of outcomes raise the possibilities 
of an effective instructional system that teaches 
more to students with higher levels of 
achievement in less time. We may speculate 
upon the productivity and organizational 
climate that would result in a school that used 
these techniques for all classes and levels. If a 
one-third time savings could be obtained across 
the board, students could master 9fi grade work 
by 6fi grade even if the time savings is simply 
additive. For example, this sort of savings 
means that older students time could be 
redepolyed to help younger peers. Another 
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alternative is that additional topics or skills 
could be mastered. Educators using PT 
techniques like SAFMEDS may explore these 
and other options. 
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A Case-Study In Re-Teaching A Traumatically Brain Injured 
Child Handwriting Skills 

Richard M. Kubina Jr., Diane Ah09 Michael P. Mozzoni, and Paul Malanga 

Abstract: The case study details the efforts to re-teach handwriting skills to a child with traumatic brain injury. The 
intervention focused on practicing handwriting tool, or foundational, skills. The case study took place during occupational 
therapy while the child attended out-patient sessions at a post acute rehabilitation center. Positive results accompanied the 
intervention and are discussed. 

The long term and delayed effects of traumatic 
brain injury (TBI) are devastating. Physical, 
cognitive, psychosocial and behavioral changes 
affect the majority of persons with severe brain 
injury (Brown & Nell, 1992 ; Label, 1997). As 
Bruce (1990) noted: 

It seems likely that up to 50 percent of children 
who recover consciousness after severe head 
trauma (comas lasting more than 6 hours) will 
have some intellectual or psychiatric problem 
that can be identified in the first 1 or 2 years 
post trauma. (p. 521) Whatever the exact 
statistic, it is clear that the person with a severe 
brain injury undergoes a life changing 
experience along with their loved ones. 

Children who acquire head injuries suffer 
additional consequences. Mira, Tucker, & Tyler 
(1992) have described ways a brain injury and 
the subsequent sequelae can also affect the 
future development of a child. The TBI can alter 
developmental progress and rate, decrease the 
ultimate level of skill achievement, and destroy 
skills already learned (Mira et al.). 

Although a traumatically brain injured child will 
recover some functioning with time, the 
outcome and rate are influenced by factors that 
include medical care received, programs 
delivered through rehabilitation and education, 
individual resources, and family attitude 
(Begali, 1987). Thus one way to help maximize 

the recovery potential of a child with a brain 
injury would involve advocating researched and 
data-driven rehabilitation and educational 
programs or procedures. 

With the improvements in medical technology, 
the accelerating survival rate among children 
with TBI and the often inadequate medical 
funding resources has many parents and 
caregivers looking to alternative treatment 
placements for their children. Furthermore, the 
inclusion of traumatic brain injury as a 
recognized disability in the Individuals with 
Disabilities Education Act, or IDEA, 
(Education, 199 1) places greater responsibility 
on the public school system for the delivery of 
effective educational services. 

A child with a traumatic brain injury returning 
to school faces a variety of educational 
difficulties, handwriting is one such difficulty. 
Because many school systems make extensive 
use of the seelwrite, hearlwrite and fieelwrite 
channels, in acquisition, expression and 
evaluation of learning, a student needs fluent 
handwriting (fast, accurate, and legible) for 
typical instruction. 

Handwriting programs used for typically 
developing children and children with learning 
disabilities exist (Miller & Engelmann, 1980; 
Zaner-Bloser, 1984). Students with traumatic 
brain injuries, however, differ from students 



with learning disabled in that they have 
acquired their disabilities (Blosser & 
DePompei, 1989). Children with an acquired 
brain injury may recall information learned in 
previous grades and their premorbid skill level. 
For instance a student may hold their pencil 1 inappropriately, forget how to form their letters 

I 
and improvise, write at a very slow pace or 
write letters inconsistently (Smith, 1988). 
Children with TBI may have already learned to 
write and the acquisition of their injury will 
effect each student in a different manner. 
Awareness of their change in performance may 
frustrate and depress the child. 

Therefore, many of the methods offered for 
children with learning disabilities may not be 
appropriate for children with TBI. For instance 
teaching relaxation to offset a tight grip or 
teaching the transition from manuscript to 
cursive (Reis, 1989) would not be necessary for 
a child who did not experience grip problems or 
already knew cursive. A prudent solution calls 
for analysis of handwriting difficulties on an 
individual basis with emphasis placed on review 
of tool, or foundational, skills. 

By reviewing tool skill competencies critical 
information can be gathered. For instance, after 
determining the learner's tool slull frequency, 
variables that may create a ceiling effect can be 
systematically ruled out. This article discusses a 
case study of the effects of a child with 
traumatic brain injury who practiced tool skills 
of handwriting. 

METHOD 

Participant 
The participant, a 14 year old male (who we 
will call Byron), had sustained a traumatic brain 
injury when he was hit by a car while riding his 
bike. He was unconscious at the accident site 
and taken to the hospital where he was 
intubated. Hospital evaluations revealed 
multiple skull fractures, displacement into the 
cerebellum, multiple hemorrhages affecting the 

left frontal and temporal lobes, and the right 
cerebellum. 

After Byron was treated and stabilized, he was 
transferred to a sub-acute facility where he 
progressed. During this time he also was 
weaned from his tracheotomy tube and gained a 
significant amount of weight. After Byron 
stabilized, he was discharged to an acute care 
facility. Shortly afterwards, he was discharged 
to his home and admitted to the Battle Creek 
NeuroRehab Center for out-patient, post acute 
rehabilitation. 

Before Byron's traumatic brain injury, he was in 
a regular education eighth grade class. 
Academic records report that Byron experienced 
attention deficit problems prior to the accident, 
but did not highlight any other skill deficiencies. 

Setting 
The setting was located at the Battle Creek 
NeuroRehab Center, a post acute rehabilitation 
facility, in Battle Creek, Michigan. Sessions 
were conducted during occupational therapy 
and were held at either the occupational therapy 
kitchen or the pediatric common area. Both 
areas had a circular table and chair where 
timings were conducted. 

Sessions began at 10:OO am and occurred during 
the occupational therapy regimen. Byron chose 
the order of occupational therapy activities, 
hence, there was no preset time when the one 
minute-timings would occur. The frequency of 
sessions ranged from 1 to 3 days a week. 

Measurement 
The materials used during the handwriting 
sessions were a No. 2 pencil and standard lined 
notebook paper. A digital stopwatch was used to 
conduct one-minute timings by the occupational 
therapist. She would score corrects and 
incorrects after all of the timings were 
complete. The data were recorded on Standard 
Celeration Charts (Penneypacker, Koenig, & 
Lindsley, 1972). 



The participant was given the option to enter 
data on the chart but preferred "looking at it 
rather than writing it". This response was most 
likely based on the participants first attempt to 
input data on the chart. His ability hold his hand 
still enough to enter the data were greatly 
compromised by ataxia. 

PROCEDURES 

Initial sessions 
All of the sessions were conducted by an 
occupational therapist who agreed to try a new 
approach to remediate hand-writing skills by 
using one-minute timings of tool skills and 
displaying the data on the standard celeration 
chart. The first author supervised sessions and 
made recommendations during the hand-writing 
portion of therapy. 

Before the first session, the participant was 
asked if he would like to improve his hand- 
writing through practice. After responding 
positively he was briefed about the procedure. 
During each occupational therapy session the 
participant could choose when the one-minute 
timings would occur. Once started, he would 
finish all exercises and then move on to the next 
activity. 

Three tool skills were initially selected out of a 
list of eight that are recommended for 
handwriting fluency (Freeman & Haughton, 
1993). The three tool skills chosen for practice 
were drawing continuous, elongated ovals 
(resembling cursive I's), drawing four vertical 
lines with a horizontal line through it, and 
drawing continuous connected lines each at 
approximately 70 to 80 degrees (Refer to the 
counted label under each chart following the 
results section for a visual portrayal of the tools 
skills). 

An additional tool skill was selected from the 
list after Byron had been practicing, and 

progressing, with the other three tool skills after 
four weeks. The tool skill selected looked 
similar to drawing continuous lower case 
cursive c's. This was added so that Byron could 
continue to expand his hand-writing 
movements. 

At the beginning of the session, Byron was 
given a pencil and standard notebook paper and 
told that when he began writing the timer would 
begin. Further instructions were given to write 
quickly and when the end of a line was reached 
to move down to the next line, and stop until the 
alarm sounded (an Ironman@ wristwatch was 
used for timings). The freelwrite channel was 
used for each of the tools skills practiced. 

Byron practiced each tool skill for one trial. At 
the completion of all the trials the corrects were 
scored. A correct was defined as writing the 
marks within the lines of the notebook paper. 
After tallying the corrects, the data were charted 
on a standard celeration chart and Byron 
received feedback and praise. Byron was given 
praise for his effort even if the data points were 
below the last trial. 

Sprints 
A change was made to the daily sessions. Before 
the selected tool skill for practice occurred, 
Byron would do a 10 second "warm-up" or 
sprint. After the sprint, he would receive 
feedback from the occupational therapist on his 
performance. During the sprint phase, all four 
tool skills were practiced and all were preceded 
by a ten second sprint. 

RESULTS 

Individual Standard Celeration Charts for Byron 
display the number of correct marks written in a 
one minute counting period. The initial phase 
results demonstrate the frequencies of the one 
minute timing occumng without any 
intervention. The Sprint phase shows the results 
of a one minute trial after the sprints were 
conducted. Data for the ten-second sprint were 



not recorded.During the initial phase for the 
handwriting movement that resembled cursive 
l's, the number of correct movements 
accelerated by x1.2. When the sprints began the 
celeration maintained a x1.2 for the phase. 

Results for the tally marks with a strike through 
show that during the initial phase correct 
movements accelerated by a xl .  1. During the 
sprint phase the celeration path did not change 
and remained at a x 1.1. 

The initial phase for the drawing what looked 
like connected 70-80 degree lines movement 
displays a x1.05 acceleration. The celeration 
remained at x 1.05 for the sprint phase. 

The last phase of drawing what resembles 
continuous lower case cursive c's was shortest in 
pre-sprint condition. The data represent a x1.0 
celeration. After sprints began, it appears the 
celeration of corrects jumped up slightly to 
x1.05. 

DISCUSSION 

An important output of handwriting instruction 
is legibility. Yet without the ability to write at 
an appropriate frequency, legibility may not 
serve the author. For instance writing three 
sentences of legible notes from a half hour 
presentation would most assuredly include 
many gaps in the content of the material. 

For Byron, both legibility and his writing 
frequency were negatively affected after his 
traumatic brain injury. Employing a traditional 
drill and practice procedure that focused on 
writing alphabet letters, words, or copying text 
was not effective. An approach that provided 
systematic, measurable practice on the 
component behaviors of handwriting appeared 
more beneficial. An interesting effect in this 
study occurred in the difference between 
seekopy exercises. Before instruction or 

practice began, a seekopy measure was taken to 
determine how fast Byron could copy items 
from a book. Byron copied 8 words in a one 
minute period. After instruction and practice 
was concluded, an exit measure on the same 
s e e k i t e  exercise revealed that Byron doubled 
his output to 16 words in a one-minute timing 
session. 

After the intervention, it was clear that the form 
of Byron's writing vastly improved. In effect, the 
practice of tools skills of handwriting was 
accompanied by a doubling in the total amount 
of words in the seekopy channel, as well as 
improved legibility in everyday handwriting, a 
skill not directly addressed. 

Another positive effect occurred with Byron's 
pencil grasp. Given no explicit instruction on 
holding a pencil or grasp, his form was noted as 
being "immature" ( 1 . .  thumb and three 
remaining digits on pencil) at the beginning of 
therapy. After the study, Byron had normal 
grasp prehension, thumb opposing two 
remaining digits. This was another skill that was 
not directly instructed but emerged after the 
intervention. 

Limitations: In applied settings, situations 
arise where the direction exercised in tightly 
controlled research settings is not engendered or 
maintained. Reasons for loss of control stem 
from time constraints, uncontrollable 
environmental variables, scheduling problems, 
or logistical restrictions. This case study was 
affected by such constraints mainly in two ways. 

First, Byron was on a schedule such that 
consistent sessions could not be attained. Some 
weeks Byron would engage in three sessions. 
Other weeks he would engage in only one. This 
undoubtedly limited the effectiveness of the 
procedure. Practicing a skill on an inconsistent, 
and sporadic, schedule is at best, a maintenance 
of that skill. 











Second, when delivering therapy there is a 
limited amount of time the person can receive 
therapy (e.g., funding restraints). This situation 
occurred with Byron in that he was discharged 
before more significant outcomes were attained 
for the various tool skills that he was practicing. 
The seelcopy aim words from a book or 
blackboard is 20 to 30 words per minute. 
Byron's performance of copying words at 16 per 
minute was below this aim. 

Although this case study have several 
limitations, there are many implications that 
stem from it. When approaching rehabilitation, 
assessing the component or tool skills of a 
behavior should be the first step. Then 
appropriate instruction can be arranged. In 
traumatic brain injuries, skills maybe 
completely "lost", and complicated by physical 
(e.g., ataxia) and memory factors (e.g., memory 
loss), and a declination in frequency. Rather 
than beginning from a forward chaining method, 
a practical alternative is to practice the tool 
skills. 

In addition, if limitations to therapy arise, steps 
can be taken to ensure that progress continues. 
As in the case of Byron, even though he left the 
facility, the methods were continued at school, 
and the chart followed him conveying all of his 
previous efforts. 
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IMAGINE - The First Six Months 

Giordana Malabello 

The Australian Optimal Learning Centre Pty Ltd (TAOLC), is a private company which was established on the 2nd 
February, 1998, in Perth, Western Australia, by Giordana Malabello. TAOLC (pronounced "TALK) was founded 
on the belief that all children have a right to effective education. To be effective, any educational program must be 
accountable in terms of its learning outcomes, and open to public scrutiny. It is the mission of TAOLC to provide 
effective instructional programs and individualised treatment, with care and respect, for children with autism, which 
allows them to reach their normative potential. Through carefully designed systematic behavioural instruction, 
TAOLC minimises dependence, maximises independence, increases social, communicative, academic and self help 
skills in children with autism, thus allowing them to integrate into all aspects of valued community life. 

TAOLC was established specifically so that children with autism may enter mainstream education with appropriate 
skills and behaviours and sufficient independence to allow successful inclusion with minimum support, as a result of 
attending the program. 

The instructional methodology used by TAOLC known as Fluency Buildingm (Binder, 1988) is unique to TAOLC's 
instructional program for children with autism (in comparison to other instructional programs for autism) in Australia, 
and, as far as we know, world wide. The TAOLC model is based on the Morningside Model of Generative 
Instruction developed by Johnson & Layng (1992) in Seattle, USA. We refer to our model as 1.M.A.G.I.N.E - the 
Intensive Model (Autism) of Generative Instruction Excellence. 1.M.A.G.IN.E maximises generalisation of skills 
through "adductions" of performance (where skills are generated without direct teaching as a result of fluency in 
component skills), as it focuses on the rate and endurance of learning, rather than on one specific or accurate 
performance (for example, a discrete trial). Over a 17 year period, Morningside has consistently accelerated 
children's learning by an average of two and a half full grades in one academic year (Morningside Executive 
Summary, Winter 1998). However, Morningside does not have children with autism within their program. 

Autism is "the ultimate learning disorder". autism. Children with autism will only learn 
Autism is defined by a set of observable when their environment is systematically 
behaviours - all of which prevent children and precisely structured for them in such a 
with autism from learning through their way that what is unnatural to them - learning 
natural environment. Children with autism - becomes possible. Through TAOLC's 
are unlike other developmentally disabled, method of instruction, learning is not only 
or learning disabled children in that they fostered in children with autism, it is 
initially lack the skills, such as imitation, accelerated so that they may have the 
which they require to begin learning. In opportunity to "catch up" to their non-
their natural state - that being the state of autistic peers. 
autism - and in their natural home and 
environmental settings, children with autism METHOD OF TEACHING 
do not learn. The concept of learning as a 
natural phenomenon is not only challenged, The teaching methodology of TAOLC is 
it is completely defied, by autism. Thus, based on the principles of the science of 
known and accepted natural Applied Behaviour Analysis (ABA) and 

specifically, Precision Teaching with 
methods of teaching and instruction which Fluency BuildingTM (Binder, 1988). 
are applied to the "normal" child, fail TAOLC's instructional model is one of 
dismally when applied to children with "generative instruction" (Johnson & Layng, 



1992). Precision Teaching is a technological 
method of teaching which allows optimal 
instruction for each learner through precise 
performance measurement and analysis. 
The catch cry of Precision Teaching is, "the 
learner knows best" (Lindsley, 1996). If an 
instructional task does not work, it is seen as 
a fault of the task, and how it has been 
presented. It is not the "fault" of the learner. 
Therefore, the responsibility for learning 
outcomes is squarely on the teacher. It is 
the teacher's job to seek constructive 
solutions to the learning challenges the 
learner presents. 

Methods used are based on empirical (data 
based) research and TAOLC will 
incorporate new instructional technology as 
developed, trialed and tested. This is the 
nature of inductive science - it builds a 
body of knowledge according to "what 
works". It selects "what works" by the data 
collected. TAOLC's model of generative 
instruction systematically employs the 
specific - measurably superior - sequential 
behavioural techniques as follows: 

target behaviours (those which are 
relevant, important and useful) are 
chosen and clearly defined in all areas of 
the learner's learning 
the learner's baseline (behaviours 
already learned) is clearly established in 
relation to those target behaviours in 
order to form a solid foundation for 
learning 
an individual education program (IEP) is 
drawn up which includes behavioural 
statements of a logical and functional 
sequence of small steps for all target 
areas of instruction together with a 
precise description of methods of 
instruction 
behaviours are taught that replace 
dysfunctional behaviours when these 
behaviours demonstrably interfere with 
learning and development 

instruction in new behaviours is 
delivered through: fast paced individual 
discrete trials including direct concrete 
instructions, prompts when necessary, 
post response positive consequences, 
until accuracy of perfomance is 
established 
accurate performance is then shaped 
through free operant Fluency BuildingTM 
(Binder, 1988) which eliminates Fluency 
BlockersTM (Binder, 1988) in order to 
accelerate optimal learning 
new behaviours are taught to levels of 
fluency that generalise and maintain in 
the learner's natural home, school, work 
and community environments 
precise regular measurements of the 
learner's behaviours are carried out to 
provide continuous feedback about the 
effects of the teaching program on the 
learner's immediate learning rates and 
longer t e m  outcomes 
mastery of learning is defined by 
retention, endurance, stability, 
application, and adductions of 
performance (RESAA) as confirmed by 
the learner's perfomance data entered 
on Standard Celeration Charts (Lindsley, 
1996) 
corrective changes are made on a day-to- 
day, and often on a minute-by-minute, 
basis to the details of the program if a 
learner's rate of progress is shown to 
slow down to unacceptable rates of 
learning as shown on the S.C. Charts. 

The power of this instructional methodology 
lies firstly in its continuous data collation, as 
corrective changes can be made on a minute 
by minute basis. In this manner, there is no 
time wasted on instructional tasks which are 
not producing the desired learning outcome. 
Secondly, the generative nature of the 
instruction - where adductions of learning 
performance occur - a large portion 
(Morningside suggests up to one third) of 
direct teaching is eliminated. Where a 



learning component of a particular 
"response class" is learned to high levels of 
fluency (or "automaticity"), it generalises 
across that entire response class with 
minimal, if any, further instruction. This is 
what is meant by an "adduction" of 
performance. For example, where the 
numbers 0 to 15 have been taught to 
fluency, the child may, upon first 
presentation of the following numbers, state 
those numbers accurately with no 
instruction e.g. "16", "17", "18", "19". 

PROGRAM STRUCTURE 

All the children within the program have been 
diagnosed with autism, or autism spectrum 
disorders. Some have other additional 
physiological andlor neurobiological factors. 
The program began with six children, and now 
caters for 12 children. The maximum intake, at 
full capacity, will be 24 children. The ages of 
the children range from three years and ten 
months (upon entry), to ten years and six 
months. 

The program itself is organised into a 40 week 
academic year, with four terms, and each term 
containing two five week blocks. The program 
runs five weeks on, and one week off, 
consecutively for the 40 weeks. This allows a 
built-in non-intervention, or non-teaching, 
period of one week, following each five week 
block of instruction. In this manner, the 
children can be tested for maintenance and 
generalisation of learned skills immediately 
following the non-intervention period. To date, 
TAOLC has run for 20 weeks, or two terms. 

The curriculum is designed around five stations: 
Imitation, "Big 6" (as developed by Ann 
Desjardin et al), Communication, Pre-
academics, and Play. Children move from 
station to station, and are instructed on a one-to- 
one basis. The stations run for 30 minutes each. 

The instructional session lasts for three hours. 
Children attend for a maximum of 15 hours per 
week, and a minimum of three hours per week. 
When appropriate, peer tutoring is 
implemented. Due to the age and skill level of 
the children, none of the children are "self-
charting". However, all children self-present 
learning tasks as soon as accuracy is attained, 
and most of them set the timers for fluency 
drills. 

Following attained accuracy of any given skill, a 
one minute timing is taken of that skill as a 
baseline measure. Virtually all the children 
require "sprints" (timings of ten, fifteen, or 
twenty seconds) in order to build their fluency 
rates and develop endurance. It is rare for any 
of our children to be able to build performance 
rates beginning with, and maintaining, one 
minute timings. A sample summary of fluency 
data follows. 

DATA 

There are several hundred celeration charts 
either completed, or in use, at TAOLC. 
Sessional charts show trial-by-trial scores 
("trial" refers to the timing, so that a trial can be 
anything from 10 seconds to one minute in 
length). Daily Charts show a "best score, least 
error" measure for the day only. Each skill for 
each child has two sets of charts: the trial charts, 
and the daily chart. Any one skill can have 
from 5 to 20 trials recorded in each session. 
Children can be working on anything up to 50 
skills in any teaching block. A sample of 
three children's data in the form of a 
summarised matrix is offered. Child A, with a 
diagnosis of autism, attends for six hours per 
week. Child B, with a diagnosis of autism, 
attends for 15 hours per week. Child C, with a 
diagnosis of autism, attends for 15 hours per 
week. Only one of the three children has 
attended for twenty weeks. For reasons of 
confidentiality, no other specific information 
can be given about the children. 



Figures 1 - 3 show scores as a rate of is not considered a sufficient score, it acts as the 
performance per minute with corrects over baseline measure, or entry score, for the 
errors ( e.g 2011 = 20 correct, one error). following five week intervention period. Where 
Where sprints are used, timing is shown in the skill is considered sufficient, as it has 
seconds. One minute timings are used as a retained and shown endurance, the skill is 
baseline entry measure. Fluency building checked for stability (we distract the children 
usually commences with a shorter timing, as during baseline testing), application (we change 
indicated. "Mastery" can be either the the presentation or format of the skill) and 
"mastered" score, or simply the last measure adductions (we probe ahead for generalisations, 
taken, that is the "end" score, for the particular andlor more complex performances requiring 
teaching block. All the Fluency Checks refer that component skill). Thus, we do a test of 
to the one minute follow-up measures "RESAA" for skills which the data indicate as 
immediately after the one week non- fluent. 
intervention period. Where the Fluency Check 

NAME: Child A Figure 1 

SKILL ACCURACY 1 FLUENCY FLUENCY FLUENCY FLUENCY 
PHASE BASELINE BUILDING MASTERY CHECK 

(STATION) DATES @ BASELINE BEGIN BASELINE 
100% (1 minute) (seconds) (seconds) (1 minute) 

Big 6 (Fine Motor) Date Score Date Score 
1. 15" 
Thumbs uddown 28.4 28.4 3510 29.5 10510 9.6 1 1010 
2. 
Pincer (RH) 28.4 28.4 
3. 
PincerMrrist 28.4 28.4 
4. 
SAFMEDS (Blank) 28.4 28.4 
5. 
Squeeze 28.4 28.4 
6. Communication 
Hearlsay "m,s,aU 28.4 1.5 
7. Nouns: apple 
ball,car,do ,duck 
8. Imitation: 
Gross motor 

Oral motor 28.4 28.4 
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Figure 2 

SKILL ACCURACY FLUENCY 1 FLUENCY 
PHASE BASELINE BUILDING MASTERY CHECK 

(STATION) DATES BASELINE BEGIN END BASELINE 

Pre Academics: 
(1 minute) 
Date Score 

(seconds) 
Date Score 

( (1 minute) 
1 Date Score 

1. Seelsay all 
Colours (SAFMEDS) 27.5 
2. Seelsay all 
Shapes (SAFMEDS) 29.5 
3. Seelsay numbers 
# 0-9 28.5 
4. Seelsay numbers 
# 10 - 19 25.5 

28.5 

28.5 

20.5 

m,s,a,e,t (linear) 30.5 
9. Pronouns 
helshe 23.5 
10. Verbs 
"ing" actions 30.5 
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Figure 3 

SKILL ACCURACY ]FLUENCY FLUENCY 1 FLUENCY FLUENCY 
PHASE BUILDING MASTERY CHECK 

(STATION) DATES 
100% 

IMITATION: 
1. 

Motor ( skills) ) 2 8 . 4  

Gross motor 14 slull 28.4 

@ BASELINE 
(1 minute) 

Score 

2710 

4 110 

Date

1 :!99: 
BEGIN 
(seconds) 
Date 

30.4 

30.4 

score 
I (seconds) 
END 

1 Date Score 

BASELINE 
(1 minute) 
Date Score 

3. "Big 6": 
5 016 19.5 

4. 
Thumbs upldown 29.4 30.4 
5. 
SAFMEDS (blank) 15.5 18.5 
67 Communication:-

- -

action "ing" verbs 15.5 15.5 
9. Pre Academics: 
Phonemes: mlsla 1 8.5 1 18.5 
10. Seelsay (5) (all) (5) 
Shapes (5) 28.4 18.5 30.4 
1 1. # 0-9 (seelsay) 
Number Recognition 30.4 30.4 
12. Seelsay 
Colours (all) 130.4 1 1 30.4 

The above data indicates clearly that it is Johnson, K.R. & Layng T.V.J. (1994). The Morningside Model of 

appropriate to apply the teaching technologies Generative Instruction. In R. Gardner, 
D.M.~ainato,~.0.Cooper, T.ErHti-on; WL. Heward; J.W. -

suggested by Morningside to children with Eshelman & T. Grossi (Eds) (1994). Behaviour Analysis 
autism, and that the same gains can be expected in Education: Focus on Measurably Superior 
of them as can be expected of their non autistic Instruction. California: Brookes-Cole. 

peers. Johnson, K.R. & Layng T.V.J. (1996). On terms and 
procedures: Fluency. m e  Behaviour Analyst, 19. 281 -
288.

References Lindsley, O.R., (1996). The four free-operant freedoms. 7he 
Binder, C. (1996). Behavioural fluency: evolution of a Behaviour Analyst, 19, 1 99 - 2 10. 

new paradigm. 7he Behaviour Analyst, 19, 163-167. 
Johnson, K.R. & Layng T.V.J. (1992). Breaking the 

structuralist bamer: Literacy and numeracy with 
fluency.American Psychologist, 47, 1475 - 1490. 
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The Use of Functional Communication Training with Precision 
Teaching to Reduce the Challenging Behavior of a Toddler with 

Autism 

Erin K. Simmons, K. Mark Derby, and T. F. McLaughlin 

In this study, we incorporated hnctional communication training with Precision Teaching to reduce the challenging behavior 
of a 2-year-old male with autism. In addition, a treatment that increased an alternative form of communication by teaching the 
sign "please" was implemented. The results indicate that this combination of treatments can effectively reduce challenging 
behavior. Also, the investigation demonstrates the utility of monitoring treatment outcomes using Precision Teaching 
procedures. Specifically, Standard Celeration Charts were used. This graphic methodology allowed us to make daily 
decisions regarding the chiid's performance 

Functional analysis (FA) has helped 
practitioners and researchers gain an increased 
understanding of variables that maintain self- 
injury (Iwata, 1994). For challenging behavior, 
including those that are not self-injurious, one 
way of selecting a potentially effective 
treatment is to complete a functional analysis to 
determine which events are currently 
maintaining the behavior (Iwata, Dorsey, Slifer, 
Baurnan, & Richman, 1994). Generally, FA has 
identified three distinct classes of reinforcement 
that maintain challenging behavior. 

First, challenging behavior can be maintained 
by consequences delivered via the behavior 
itself. Often classified as behavior maintained 
by "automatic reinforcement" (Iwata et al., 
1994), this class of challenging behavior is often 
resistant to social contingencies. Two social 
variables have been found to maintain 
challenging behavior as well: positive 
reinforcement in the form of social attention 
and negative reinforcement in the form of 
escape from tasks. 

Many behavioral interventions have been 
developed for the purpose of reducing 
challenging behavior maintained by positive and 
negative reinforcement. One procedure that has 
been effective in the past, functional 
communication training (FCT), involves 
teaching an alternative of communication that 
serves the same function as challenging 
behavior. When FCT is employed, challenging 
behavior is eliminated via extinction, and an 
alternative form of communication is reinforced 
using the same contingencies that maintain 
aberrant behavior (Wacker et al., 1990). Thus, 
the child is taught a more efficient response to 
gain a desired reinforcer and, at the same time, 
challenging behavior is reduced (Durand & 
Carr, 1991). 

Functional communication training provides 
many advantages over other differential 
reinforcement treatments ( e . ,  Differential 
Reinforcement of Other Behavior; Differential 
Reinforcement of Incompatible Behavior). 
First, FCT teaches children an important life 
skill. Second, children learn that communicative 
behaviors can produce useful consequences 
(Carr & Durand, 1985). Third, generalization of 
the communicative response to other 



environments has not been found to be a 
problem. As shown by Durand and Carr (1991), 
alternative forms of communication are often 
maintained by natural contingencies. 
Specifically, adults who are unfamiliar with a 
child, don't need to be specially trained to 
respond positively when the child verbalizes his 
or her needs (Durand & Can, 1991). 

Precision Teaching bases educational decisions 
on changes in continuous self- monitored 
performance frequencies displayed on Standard 
Celeration Charts (Lindsley, 1992). Since 
Precision Teaching requires a graphic display, 
changes in performance can be studied more 
easily (Kunzelmann, Cohen, Hutten, Martin, & 
Mingo, 1970; West, Young & Spooner, 1990). 
It has been found successful, in part, because 
feedback is immediate, which allows for 
introduction of new procedures if the initial 
intervention(s) were unsuccessful (Briere, 
1988). Data-based decision making aspect of 
Precision Teaching also permits one to 
determine whether an intervention is effective, 
whether it should be maintained, or whether it 
should be completely withdrawn and a new 
intervention tried in its place (Lindsley, 1991, 
1992; West et al., 1990; White & Haring, 1980). 
Precision Teaching is said to improve any 
curriculum as it combines well with any 
curricular approach (Lindsley, 1992). In 
addition, wherever Precision Teaching has been 
used, it has almost always doubled student 
learning (Lindsley, 1992). 

In addition, research has shown that Precision 
Teaching can be successfully combined with 
teaching procedures such as add-a-word spelling 
(Noland, Sweeney, & McLaughlin, 1994), 
Direct Instruction (Blackwell, Stookey, & 
McLaughlin, 1996; Edmondson, Peck, & 
McLaughlin, 1996; Holz, Peck, McLaughlin, & 
Stookey, 1995), and reading racetracks 
(Anthony, Rinaldi, Hem, & McLaughlin, 1997; 
Rinaldi & McLaughlin, 1996). FCT has also 
been incorporated successfully with a wide 
variety of treatment procedures. For example, 

Fisher, Piazza, Cataldo, Harrel, Jefferson, and 
Conner (1993) demonstrated that incorporating 
mild punishment with FCT results in dramatic 
decreases in challenging behavior. Given that 
both FCT and Precision Teaching have been 
easily incorporated with other treatment 
procedures, positive outcomes should occur 
when they are used together. Therefore, another 
purpose of the present case report was to 
evaluate the utility of FCT and Precision 
Teaching when used in conjunction to reduce 
the challenging behavior of a child with autism. 

METHOD 

Participant and Setting 
The participant was "Fred", a 2-year-old male, 
had previously diagnosed with autism by a 
licensed clinical psychologist. Fred was 
referred for the study with the goal of improving 
his communication skills and reducing his 
challenging behaviors. These outcomes would 
be beneficial to Fred's involvement with his 
peers, teachers and family members. The study 
was conducted in a preschool center for 
children, birth to three, with developmental 
disabilities. 

Movement Cvcles and Measurements Procedure 
The two dependent measures were problem 
behavior and signing "please." Problem 
behavior consisted of loud vocalizations, hair 
pulling, squirming, and attempts to run away. 
Signing "please" consisted of patting his chest 
with an open hand. Both prompted and 
independent signing were plotted. A three step 
prompt training procedure was used to 
encourage Fred to sign independently. First, his 
teacher would say, "If you want this toy, you 
need to sign please." Next, she would model 
the sign. Finally, she would physically guide 
the participant's hands in making the sign. 

Fred was a member of a toddler group that meet 
two days per week. Assessment sessions were 
conducted each day he attended school. The 
results of these sessions were recorded. These 



data were later transferred to a 6 cycle Standard 
Celeration Chart (Kunzelmann, Lindsley, 199 1, 
1992; West et al., 1990). Treatment decisions 
were then made at the end of each day (i.e., 
continued use of FCT or the addition of other 
intervention procedures). The Standard 
Celeration Chart allowed us to proceed with the 
treatment with confidence. 

Experimental Design and Conditions 
An AB design (Kazdin, 1982) was used to 
evaluate the effects of FCT and Precision 
Teaching. 

BASELINE 
Baseline consisted of three, three minute 
sessions. During the sessions, the participant 
played in the toy area of the classroom and had 
access to preferred toys. When Fred reached for 
a toy, it was removed from reach until a 
challenging behavior was displayed. When 
challenging behavior was displayed, Fred was 
given the toy. Thus, this condition was similar 
to the functional analysis tangible condition as 
described by Iwata et al. (1994). This condition 
was selected for baseline based on the results of 
a descriptive assessment (Lalli et al., 1992). 
During baseline, Fred's challenging behavior 
and signing of "please" were recorded. 

Treatment. Following baseline, Fred's teacher 
was instructed to implement FCT throughout 
the day; that is, all problem behaviors put on 
extinction (i.e., if problem behavior occurred, 
work tasks continued, and he was provided with 
limited attention from his teacher) and all 
mands (i.e., the "please" sign) resulted in 
desired outcomes. To assess treatment success, 
we observed Fred within a series five minute 
sessions conducted daily across 3 days. The 
sessions were conducted using the same 
treatment contingencies used throughout the 
day; When Fred indicated that he wanted 
something, he was verbally prompted to sign 
please immediately. If he did not sign "please" 
within 5 seconds of the verbal prompt, gestural 
and physical prompts were delivered with a 1 

second pause between prompts. Fred was gven 
access to the preferred toys contingent upon 
signing "please." Conversely, when Fred 
engaged in challenging behavior, preferred 
items were removed. Challenging behavior and 
the "please" sign were recorded. 

RESULTS AND DISCUSSION 

During baseline, Fred engaged in challenging 
behavior an average of 0.78 (range 0.6 to 1.0) 
times per minute and never signed "please." 
When the treatment was implemented, a 
decrease in problem behavior, from 0.78 times 
per minute to 0.13 (range 0 to 0.04). 

In addition, Fred's rate of signing "please" 
increased from 0 times per minute to 1.04 
(range 0.8-1.4) times per minute. It should be 
noted that many of the "please" signed 
displayed by Fred required a physical prompt. 
However, there was a slight increase in 
independent signing of "please," from 0.0 times 
per minute to 0.066 (range 0-0.4). 

Monitoring treatment effects using Precision 
Teaching procedures revealed that functional 
communication training was effective in 
reducing problem behavior and increasing 
communication. Unfortunately, the first author 
was not able to continue taking data on the 
participant's use of the "please" sign due to 
beginning a student teaching experience in 
another setting. It is likely that the number of 
independent signs will continue to increase now 
that Fred has engaged in the behavior 
independently. In addition, staff at the 
preschool has been trained on the used of FCT. 
To further facilitate the generalization of the 
"please" sign, a letter was sent to Fred's parents 
to explain the treatment procedure. With 
practice at home and at school, Fred may 
continue to generalize the use of the "please" 
sign to all environments. 

Watching the participant act more comfortably 
around other children and teachers as the data 
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collection progressed was reinforcing to the and small motor activities with the rest of the 
researchers. Anecd&lly, b j  the end of the class. -Also; he began to  make more-and more 
investigation Fred was taking part in circle time communicative vocalizations. 
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Six Procedures for Showing 
Collections of Standard Celeration Charts 

John 0.Cooper, Rick Kubina, Paul Malanga 

We present procedures for making six classroom-friendly collection displays of individual performances. Four of the 
procedures provide collections of individual data revealing spreads of celerations and frequencies as they occurred in reference 
to calendar days. Two of the procedures provide collections of (a) frequency jumps and celeration turns, and (b) learning 
pictures which represent the general shapes of celerations and frequencies. We recommend that Precision Teachers consider 
making greater use of chart collections with some instructional decisions, as a supplement to serially viewing individual charts. 
A collection may provide an improved understanding of how instruction impacts a total program, and may assist in making 
classwide interventions. Rules to guide the development of collections are suggested. 

Lindsley, Calkin, and White (1993, March) usefulness of their instruction with all 
identified a standard celeration chart collection as students. It seems likely that most people, 
a group display of data from several independent however, have difficulty understanding group 
performances. The group display must contain all effects from serially viewing many individual 
the individual data in the collection to qualifL as charts. Conversely, charted collections may 
chart collection (e.g., all frequencies, all facilitate the understanding of group effects. 
celerations, or all jumps and turns). A collection 
does not summarize, block, or change the In the beginning years of Precision Teaching, 
character of these individual data. Lindsley et al. Precision Teachers learned often used chart 
said, ". . . we want to see each datum in its collections to study learning. It appears that 
rightful place in the collection." They compared Precision Teachers now produce and use 
the display of chart collections to collections fewer classroom collections than they did 
presented by art and natural history museums. during the late 1960s, 1970s, and 1980s. For 
Lindsley et al. stressed that collections do not use example, Stromberg and Chappell (1990) 
statistical summing. For instance, a chart observed the frequency of chart collections in 
displaying a performance spread (i.e., the high Volumes 1 through 6 of the Journal of 
frequency and low frequency) and a middle Prec~sion Teaching (JPT). They found that the 
frequency obtained from several charts does not overall celeration of collections published in 
meet the above definition of a collection. This JPT divided by 2.6. We extended Stromberg 
non-instance of a chart collection did not include and Chappell's analysis to include all volumes 
all the individual data from the several available of the Journal of Precision Teaching and 
charts. Conversely, a group chart that highlighted Celeration (JPT&C) through 1996, and found 
the high, low, and middle frequencies, but also the overall celeration course of published 
included all other frequencies from the several collection charts divided by 1.6. We excluded 
charts meets the definition of a standard Volumes 9(1) and lO(2) in our analysis 
celeration Chart Collection. because these volumes included several older 

chart collections, rather than collections 
Even though most classroom teachers instruct accumulated since 1986. Including these older 
groups of students, teachers still need to measure chart collections in our attempt to extend 
individual performances to assess the relative Stromberg and Chappell's analysis would have 

biased the overall collection celeration course 



through 1996. Chart 1 displays the collection 
frequencies for all Volumes of JPT and JPT&C 
through 1996, excluding Volumes 9(1) and lO(2). 
Appendix A references all chart collections 
published in JPT & C 1980 through 1996. 

Table 1 introduces the data specimens we present 
below, the corresponding Table and Chart or 
Illustration numbers for the specimens, and the 
citations for our specimens. Tables 2 through 7 
present procedures for making six classroom- 
friendly collection displays of individual 
performances. Charts 2 through 5 provide 
collections of individual data revealing spreads of 
celerations and frequencies as they occurred in 
reference to calendar days. Illustrations 1 and 2 
provide collections of (a) frequency jumps and 
celeration turns and (b) learning pictures which 
represent the general shapes of celerations and 
frequencies. We use "illustrations" to name these 
"general shape" collections rather than identifLing 
them as "chart collections" because they display 
the dynamics of individual data without reference 
to calendar time or frequencies. 

A Collection of Frequencies 

Chart 2 shows a frequency collection with 26 
students in a Precision Teaching course at The 
Ohio State University. This working chart 
collection shows the group results from one-
minute counting periods of think-to-free 
abbreviate key points from assigned readings and 
one counting period of practice placing dots on 
the Standard Celeration Chart. 

A Collection of Frequencies with Correct and 
Incorrect Pairs 

Chart 3 shows a frequency collection with 
correct and incorrect pairs. The collection 
presents before and after see-to-say "Learning 
Pictures" and "Psych Facts #2" flash-card 
performances of general psychology students 

attending Wayne State College (Bower & 
Orgel, 198 1). 
A Collection of Celerations 

Chart 4 shows a celeration collection 
describing the silent reading performances of 
76 students attending the Center for 
Individualized Instruction at Jacksonville 
State University (McDade, Cunningham, 
Brown, Boyd, & Olander, 1991). 

A Collection of Celerations with Correct 
and Incorrect Pairs 

Chart 5 shows a collection of celerations with 
correct and incorrect pairs of 79 K- 12 students 
attending the Ohio State University 
Educational Clinic. All students experienced 
difficulty learning in their home school 
setting. The schools identified about half of 
the learners as academically at risk, and the 
other half received remedial reading 
instruction or special education services. This 
chart collection shows the group results from 
two sets of repeated oral readings during one- 
minute counting periods. One student reading 
silently produced the highest frequency 
celeration courses, although not the steepest 
celeration (namely, the outlier celeration 
course of Set A and Set B). 

An Illustration of a Collection of Frequency 
Jumps and Celeration Turns 

Illustration 1 shows the general shape 
collection of the frequency jumps and 
celeration turns that occurred with the two 
sets of 79 celerations shown in Chart 5, as the 
students progressed from Set A repeated 
readings to Set B repeated readings. This 
general shape collection shows (a) all 
individual patterns of jumps and turns found 
on the 79 individual charts, and (b) the 
number of charts that produced that pattern. 



Table 1 

Collection 
Collection 

Type  

Frequency 

~f Frequencies 

Classroom Procedure 

1. Display a standard celeration 

chart transparency on an overhead 

projector. 

2. Teacher Charts: Students in 

rotation say their correct counts 

while the teacher places dots on the 

chart using a transparency pen. 

3. Students Chart: Students, one 

at a time, go to the overhead and use 

a transparency pen to place their 

counts on the chart. 

Construction 

1. Mark the counting period floor. 

2. Arrow the middle count of the 

distribution. 

3. If the teacher or students chart 

with a non-permanent transparency 

pen, make a photo copy of the chart 

transparency to save the collection 

-

Comments .- -
1. Excellent collection display for 

single events of several students 

(e.g., pre-post testing, weekly 

Quizzes). 

2. We suggest having students place 

their own dots in the collection 

when the group is small (e.g., 3 to 

,4 students). The teacher should 

chart for larger groups, because of 

long transition times Gquired for the 

student production. 

-
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Table 2 

Develouinp 

F o r m  

Collection 
Collection 

T y p e  

vi th correct 

md incorrect 

Frequencies wi th  Correct anc 

Classroom Procedure 

.. Follow the same procedure as 

)resented for the frequency 

:ollection in Table 1. 

Incorrect Pa i rs  

Construct ion 

1. Use the same construction 

techniques as presented in Table 1. 

2. Use a dot for correct responses 

and x for incorrect responses. 

3. Do not stack the corrects and 

incorrects on the same day lines. 

Use one cluster of day lines for 

correct responses and another 

cluster of day lines for the incorrect 

I responses. 

Commerits . - 

1. The comments presented in Table 

1 also apply for collections showing 

correct and incorrect frequencies. 
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Table 3 

Developin? 

T y p e  

Jeleration 

7 cham 
in tho 
mllcction 

~f Celer a t' lons 

Classroom Procedure  

1 .  Display a transparency of the 

horizontal and vertical axes of 

standard celeration chart on an 

overhead projector (i.e., a chart 

without day or frequency lines). 

2. Students, one at a time go to the 

overhead, place their working chart 

under the transparency, and with a 

transparency pcn trace their 

<elerati017 course. 

Cons t ruc t ion  

. Mark the counting period floor. 1 .  The students can draw their 

!. Bold-face the middle cclerations. seleration courses during individual 

3. Report the number of individual study time rather than as group 

:harts included in the collection. activity when the class is large. 
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Table 4 

Collection of Celerations with Correct and 
Collection I 

Type 1 Classroom Procedure 

[ncorrect Pairs 

Construction Comments .-

Correct and 

Celeration 

I presented for the Celeration 

1. Follow the same procedure as 1. Use the same construction 

techniques as presented in Table 3 

1. This display gives the best 

understand of a learning picture for 

Incorrect collection in Table 3. except use a solid line for correct group performances. 

responses and a dashed line for 

incorrect responses 



Table 5 

pllcctlon of 
Collection 

Type.  

' u p  and Turn 

T ~ Y 

Classroom Procedure 

I .  Students draw or tally the picture of 

heir frequmcy jump and celeration turn. 

2. The first student draws the jump and 

h m  picture shown on their working chart 

and puts one tally mark under the picture. 

3. The second student also puts a tally 

mark undcr the picture if her chart shows 

the same jump 'and turn  picture as 

displayed on the transparency. If the seconc 

student has a d i f fmnt  pidure than the first 

student, the second student draws the new 

picture and puts a tally mark under the 

added piam. 

4. Continue process with a11 students. 

Construction 

1. Jumps and Turns occur wi lh a 

ninimum of one before condition and one 

dter condilion. 

2. Report the number of students showing 

the same jump nnd turn picture. 

3. With a small number of students. the 

teacher p l am student names or initials 

under mrresponding pictures 

3. Collections can display jumps and turn5 

for both correct and incorrect responses. 







- -  _ _  

Table 6 

Picture2 

4+ Collection 

\ 

, 

Form 

<\ 

Luming 

Pictures 

Type 

1. Fbllow the same procedure as 

presented for the Jump and Turn 

Classroom Procedure 

1. Use the same construction 

techniques as presented in Table 5. 

Construction Comments -4 



Improving, Maintaining, and Worsening Learning Pictures oJStudents by Ex-
periment~[ Conditions. 

Learning pictures 

Experimental 

conditions Improving Maintaining Worsening 

R-ted listening 
x?+ 


3 2,7.9 1,8. 

Repeated listening with immediate retells # I 

R&eated listening with immediate retells # 2 

Chart 7 

Tcn studenti identified by number 



An Illustration of a Collection of Learning 
Pictures 

Illustration 2 presents a gnarl shape collection 
of the improving, maintaining, and worsening 
learning pictures of 10 junior high school 
students with developmental disabilities. The 
teacher recorded the number of the correct and 
incorrect delayed student retells two hours 
following three different conditions of audio- 
taped presentations--different listening, repeated 
listening, and repeated listening with immediate 
retells. The numbers below the improving, 
maintaining, or worsening learning pictures 
identifj the individual students with that 
learning picture (e.g., student 1, student 2) 
(Brown, Dunne, & Cooper, 1996, p. 402). 

DISCUSSION 

Stromberg and Chappell (1990) and this article 
report that published chart collections in JPT&C 
have decelerated fiom 1980 to 1996. 
Apparently, many Precision Teachers rely 
increasingly on individual charts for making 
instructional decisions, or make decisions after 
serially viewing individual charts. We 
recommend that Precision Teachers consider 
making greater use of chart collections with 
some instructional decisions, as a supplement to 
serially viewing individual Charts. A collection 
may provide an improved understanding of how 
instruction impacts a total program, and may 
help identifj what parts of a group instructional 
strategy ought to continue or change. 

We presented two synchronization strategies to 
use with celeration collections. In the first, 
teachers can synchronize each celeration line to 
its starting day line by tracing over the lines 
wherever they appear on their original charts. In 
the second, teachers can synchronize the 
celeration lines to start on the same day line-- 
synchronized to zero day. Merbitz (personal 
communication, February 6,1998) commented 
on these two strategies. He recommended using 
calendar day synchronization for classroom 

situations because if the lesson starts on one 
day, all the Charts will automatically 
synchronize fairly closely to the date the lesson 
started. Merbitz recommended that teachers 
consider using a zero day synchronization for 
clinical settings because the actual dates for 
beginning treatment may vary over the year. To 
develop the collection using a zero day 
synchronization, teachers can slide a 
transparency over each chart to the first day of 
treatment (or some designated day that makes 
sense) and instantly synchronize the collection 
to a common start day. 

Merbitz also made important observations 
concerning the types of collections presented in 
this article. First, the Collection Charts 2 
through 5 show at least parts of when and where 
the data appeared on their individual charts. For 
example, the celeration collections that we 
presented display more than just celeration 
lines. These celeration lines in the collections 
match the days and the spreads of frequencies 
that appear on the individual charts comprising 
the collection. Conversely, our illustrations of 
jump and turn collection and the learning 
picture collection show only the general shape 
of the fiequencies and celerations in the 
collections. We compiled the jump and turn and 
learning picture general shape collections 
without reference to calendar time or 
frequencies. Merbitz notes that precision 
teachers could invent a tracing procedure that 
would preserve the when and where of the 
individual data (namely, the calendar time, 
frequency, and celeration). 

Finally, Merbitz suggested three rules to guide 
the development of collections using real time, 
frequency, and collections that display general 
shape. 

Rule 1. Trace the frequency 
or celeration onto a 
transparency, keeping it in its 
original data and frequency. 
Note that a jump and turn 
picture is only two successive 



celerations while a learning 
picture is two simultaneous 
celerations and hence are 
covered by the rule. 

Rule 2. Synchronize the data 
to the same day line, such as 
for celeration collections. 
Use the next day line if data 
already appear on the 
selected day line, such as for 
frequency collections. Note 
that learning pictures could 
be synchronized to an aim 
date, and jumps and turns 
could then be drawn as two 
stacks synchronized on the 
phase change line. The 
following representation uses 
a separated before-after 
change line to display jumps 
and turns in their original 
data and frequency. The dots 
indicate no calendar time in 
the separated change line and 
show the frequency jumps. 

Before After 

Rule 3. Categorize the 
behavioral dynamics of a 
collection (e.g., learning 
pictures), draw a general 
shape of the dynamics, and 
count the number of cases 
that match each general 
shape, but don't call it a chart 
collection--call it a general 
shape collection. 

We hope that our article for developing a 
collection will encourage others to chart 
collections. As Lindsley et al. (1993) said, 
"improving learning requires analyzing chart 
collections." 
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CHART SHARES 

Retention and Application of 
Computerized Fluency Building 
Claudia McDade 

Computer-Based Precision Learning SystemTM 
(CBPL) 
Since 1978 the Center for Individualized 
Instruction, an academic support center, at 
Jacksonville State University has used fluency- 
aimed computer-assisted instruction to assist 
students in developing both basic and advanced 
skills. The current system presents academic 
material in small increments to students, records 
their accuracy and frequency, provides 
immediate feedback after each performance 
session, allows practice until mastery is reached, 
and congratulates them when they reach 
mastery, as defined by a fluency criterion. 
Courses using the system have included 
developmental reading and writing, study skills, 
anthropology, archeology, biology, history, 
political science, and psychology. 

Personality Theories: An Undergraduate 
Psychology Course 
I have taught an undergraduate psychology class 
in personality theory (PSY 335) since 1984. 
Using fluency building strategies, I have 
modified the course every semester on the basis 
of student performance data, a minuscule 
amount of which I present to demonstrate both 
retention and application of knowledge 
developed with the CBPL. 

Chart I: Fall, I98 7 
Early in my conversion to Precision Teaching, I 
compared student essay performance on units 
preceded by CBPL fluency building of basic 
terminology/concepts with units requiring only 
essays. This Chart indicates the numbers of 
correct concepts generated per minute on four 
different essays. Two (Freud and Jung) were 

preceded by CBPL units, while two (Rogers and 
Maslow) were not preceded by computer- 
assisted instruction. Mid frequencies on these 
chart collections indicate that units preceded by 
CBPL fluency aims produced higher frequencies 
with tighter ranges than units tested by essay 
performance alone. 

Chart 2: Fall, I991 
An early attempt I made to evaluate whether the 
CBPL units produced student recall of the 
material is shown in a chart collection for one 
unit for one class. Mid CBPL celeration is 
compared with mid celeration of complete 
thoughts generated in one minute. "Complete 
thoughts generated were counted from correct 
ideas, concepts, and terms written in one minute 
immediately after CPBL performance. 

Chart 3: Spring, 1998--Complete Thoughts 
Students were provided free access to the CBPL 
and required to master a CBPL unit within a 
time constraint--usually two weeks--in order for 
the performance to affect their course grades. 
Class mid celerations per unit were plotted on 
the top half of the Chart. On Mondays during 
regularly scheduled class time, students were 
asked to write "complete thoughts" (as defined 
above) from one of the ten theorists studied in 
depth. The "once a day" portion of this Chart 
indicates both increasing fluencies and tighter 
ranges of complete thoughts on the Freud unit. 

Practice Sheet: Theorists 
At the 1997 International Precision Teaching 
Conference Bob Worsham graciously gave his 
audience templates he designed on Microsoft's 
Excel to produce randomized practice sheets 
with both numerical and textual material and a 
variety of sophistication. A simple use of his 
template shown here is to list a number of 
terms, asking students to "See the termlSay the 
theorist associated with it" or to "See the 
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term/Write the theorist associated with it". Data Reference 
using this template follows: McDade, C. E., Rubenstein, S. B., and Olander, C. P. 

Parallels between frequency testing and 
performance on essay questions in-a theories of  Chart 4: Spring, 1998--Practice Sheets personality course. Journal of Precision 

The same class mid celerations as Chart 3 are Teaching,IV (I), 1983. 
paired here with the regularly scheduled 
Wednesday class interventions. Students were 
given one of 10 randomized "Practice Sheets: 
Theorists" and asked to "SeeAVrite" or 
"SeeISay". This Chart indicates that 
performance in both channels improved over the 
course of the semester. 

Chart 5: Retention from Fall %/Spring '96 
classes to Spring '97iSpring '98 
Students scheduling PSY 335 in Spring '96 took 
lt at an off-campus site-wfthout-benefit of- 
computers (and thus the CBPL), so they used 
SAFMEDS instead (see McDade, Rubenstein, 
and Olander, 1983). Those taking the course in 
Fall '96 used CBPL. In Spring Semester, 1997 
most of these students were "captured" in a 
senior seminar and asked to complete a see- 
write practice sheet (earlier version--not as nice 
as Bob Worsham's template). A ceiling of 
maximum correct answers on this sheet was 18. 
Note both the reasonably high fluency and tight 
range of students one semester to one year later. 
In Spring, 1998, 12 of these students were still 
available in graduate or undergraduate classes 
and completed another version of the same 
practice sheet. Again, the fluencies are still 
high given the amount of time since the course. 

Conclusion: 
Since I have included Precision 

Teaching strategies in combination with 
application essays in PSY 335, students have 
earned an unprecedented proportion of "A" and 
"B" grades in PSY 355 compared with other 
undergraduate psychology courses. These data 
have demonstrated to students, faculty, and 
administrators that student in this 
course requires high fluencies, resulting in both 
retention and application long beyond the 
course. 

Claudia McDade has served as Director of the Center for Individualized Instruction at Jacksonville State 
University for 18 years; she also holds the rank of  Professor, Department of  Psychology. Requests for 
hrther information can be directed to Dr. McDade at 700 Pelham Road N,,Jacksonville, AL 36365 or 
(256) 782-5570 or cm~dade@jsucc.jsu.~d~. , 
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Some Detritus from "Debris" 
Abigail B. Calkin 

Albrecht (1981), Lovitt (1981) , Albertson & 
Billingsley (1 996) and Calkin (1 997) have 
presented Standard Celeration Charts on 
writing. Lovitt's article reported his process and 
products while he wrote Tactics of Teaching. 
The other authors showed data on the teaching 
and learning of writing. 

I wish to broaden this knowledge by sharing 
data on writing two poems. On 5 November, a 
few days after the end of the 1997 Precision 
Teaching/ Standard Celeration conference while 
on a train ride from Vermont to New York City, 
I wrote two poems and gathered data about that 
writing process. The chart has frequency data 
only for, other than that day, I've not counted 
words written and edited. 

On the chart, I labeled the first writing of the 
poem "writing." The changes I then made to 
that copy, I labeled "editing." I did not keep 
track of the writing and editing time separately. 
I spent one hour thinking certain words, phrases, 
and images, editing and refining them before I 
began writing the first poem. Thus, the chart 
shows a one hour record floor for Debris I. No 
time elapsed between writing the first & second 
poems. The thought time for the second poem 
probably occurred during the thought, writing, 
and editing time for the first poem. 

found it interesting, surprising, that the 
frequencies of words written (five to six words 
per minute), deleted (nine to eleven per ten 
minutes), and inserted (six to nine per ten 
minutes) are about the same for both poems. 
Perhaps my writing frequency is fairly 
consistent, and I've not looked at that before. 
However, some differences do exist--Debris I 
had fewer changes per words written than 
Debris II. I felt then, and still feel, better about 
the first poem than the second. Is that because 
the ratio of words written to deleted (x7) and 
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inserted (x10) is greater in the first poem, i.e., I 
made fewer changes? The ratios for the second 
poem of words written to deleted are x5 and, to 
inserted, x6, close but still, proportionately 
more changes. The ratios might explain my 
reaction, or it could be that the first poem is 
more bucolic, and the second one a response to 
the urban sights of southern Connecticut. 

I'm not sure what made it possible to count 
these poems. I boarded Amtrak at noon (on 
time from Montreal to southern Vermont and to 
NYC, I might add) and began to write at 1:OO. 
Since my dissertation days in the 1970's, when 
one day I worked for about twelve hours on 
some details and felt I had accomplished 
nothing as I looked at the completed product, I 
have kept track of my writing time. Thus, I look 
at my watch as I start and stop writing. It offers 
me no "real," i.e., frequency, data but it does let 
me know I am producing some writing. In the 
short tern, it makes me feel better. (At the end 
of each year I count total lines written, works 
published, and separately in each category: 
poetry lines, and poems, written, sent out, & 
published; precision teaching pages completed, 
sent out, and published; and fiction first draft 
lines written, pages completed (but not the 
drafts between the first and the completion), 
pages sent out, and published. On a yearly 
basis, this is a product I can measure.) 

Some thoughts on what may have made it 
possible to count the process of writing these 
two poems include: having just attended the 
Precision Teaching conference which included 
more presentations on inners and thinking skills 
than ever before; being alone and captive on a 
train; and writing by hand not computer 
(changes did not disappear with the "delete" 
key). I do not plan to add this measurement to 
all my writing, not even as I write this article! 

In a slight but relevant aside, I'd like to interject 
a question Mickey Keenan asked me on 31 May 
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1997 as we exchanged some poems about the 
process of looking at inners. 

Can the writing of a poem be considered as a 
legitimate scientific activity, or are scientists 
destined to [be] included in the same camp as 
literary critics? Maybe some scientists should 
learn to see the possibility that others do not see 
in their "art" [when] instead the others see the 
destructive analysis of the beauty of life. 

This led me to Webster's definition of science: 
1a. In possession of knowledge as distinguished 
from ignorance or misunderstanding; 1b. 
Knowledge possessed or attained through study 
or practice. 2a. A branch or department of 
systematized knowledge that can be made a 
specific object of study. 2b. Something (as a 
sport or technique) that may be studied or 
learned like systematized knowledge.. . " etc. 
nothing, Mickey, until we get beyond 
definitions 1 and 2 and on to 3a, that precludes 
the writing of a poem as a scientific activity. (I 
can think of one scientist and poet with an 
international reputation in both fields--Loren 
Eiseley. His scientific writing hit the common 
press in the 1 9 6 0 ' ~ ~  decades before Carl Sagan's 
did, and his poetry hit the common press also, 
more than most poetry ever does in this country. 
He is the only both quality scientist and quality 
poet, or even fiction writer, I know of ...in any 
language.) 

Unless I then rewrite the whole poem at this 
point or make a hard copy of each draft when 
working on the computer, I do not plan to track 
revisions. Nor do I think it is important enough 
to pursue trying to obtain such data. I may try 
this once more, however, to see if the words 
written, deleted, and inserted are about the 
same. 

All this does harken me back to Virginia 
Woolf s 1929 statement about measuring 
discouragement on the mind of an artist as we 
measure Grade A milk on the body of a rat. 

This is another measure of inners.. . and this one 
includes the process of creativity. 

Debris I-- 1 hour thinking 
40' writing (1 st & 2nd drafts) 
first draft-221 words 
second "-- deleted 34 words 

inserted 
phraseslclauseslwords 

for a total of 
22 words inserted 
Debris 11-- 112 hour thinking ????? 

30' writing (1 st & 2nd drafts) 
first draft--1 60 words 
second " -- deleted 35 words 

inserted 8 phrases, 
clauses, words 

for a total of 
27 words 
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The Dumpmaster's Report 
Abigail B. Calkin 

Under our kitchen sink, we have seven labeled 
buckets: glass, # 1 & #2 plastics, aluminum cans 
(flattened), compost, tin cans (flattened), 
compactables, and burnables. The compactables 
go in the landfill at the dump, and the burnables 
we burn, usually to light our wood stove. All 
else we take to the dump for recycling. One 
winter day when Rob and I went to the dump, I 
noticed some tables of numbers on the wall in 
the Dumpmaster's headquarters. Drawn like a 
bee to honey (or a raven to garbage), I 
immediately read them. These are buzzing 
(rrawrrk-ing) to be charted, I thought. I talked 
to Paul Beny, our dumpmaster, about it, and he 
grew quite excited at this possibility. I waited 
for the 1997 numbers, and procrastinated too. 
Paul called me one day to say he'd received the 
last of the 1997 figures from Becky. 

Now this was good news because I'd already 
invited Paul and his lovely numbers for dinner 
the following evening. I went to the Mercantile 
that morning when Becky was working there. I 
walked straight to her and said how much I 
appreciated that she had just sent the final 1997 
dump statistics to Paul. He was coming for 
dinner tomorrow, and we certainly would use 
them. My excitement must have been more 
exuberant than I realized, for Becky moved 
towards me, kindly put her arm across my 
shoulders, drew me to her, and patted me. 
"Abigail, I am so happy Paul has found someone 
as excited about the dump numbers as he is!" 

charted the dump data on the Standard 
Celeration Yearly Charts. (I have used the 
Daily Charts for 3 1 years, and they are just that: 
Standard Daily Charts on which many of us in 
education have charted and, therefore, measured 
change in student learning. We measure in 
cooking, sports, and medicine; why not measure 
learning each day? community development 
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each year?) The advantage of these Charts is 
that I only need to explain it once, for they are 
standard The Yearly, Monthly, and Weekly 
Charts all start with 1 at the bottom and go up to 
1,000,000; the years, months, or weeks go 
across. Thus, the Chart works for measuring 
world population, Gustavus population, people 
killed in wars or from AIDS, school district 
budgets, ecological and economic concerns such 
as the Gustavus Dump statistics, children 
learning to read, etc. Each chart is printed on 
8112 x 11 paper and any line going from comer 
to comer, or equivalent slope, doubles every 
five years on the Yearly Chart (or every week 
on the Daily Chart when used for student 
learning). 

I realize I'm a newcomer to Gustavus, causing 
the population to increase. With the concern 
about people moving in, I had assumed, and 
feared, the population here was doubling every 
five years. Using the U.S. Labor Department 
census figures for 1940 through 1990, the 
population grows at less than half that, at a 30% 
increase in the past 10 years. Ever since the 
Davises, Henrys, and Taggarts--the first three 
non-Native couples settled here, the population 
has grown at about x1.3 (Chart 1). The two 
exceptions are x3, a triple, from 1940 to 1950 
and a x2.6 jump from 1980 to 1990. I presume 
the '40 to '50 increase was because of military or 
park personnel coming. Someone told me the 
almost by half decrease from '60 to '70 came 
because the military personnel left. 

Keep in mind the x1.3 population increase, 
because the Gustavus Dump growsfaster. This 
means that we are using the dump more than we 
used to-- recycling, taking the compactables to 
the dump rather than burying them on our land. 
Rita Wilson said when they moved here in 
1971, each family had so much land, it didn't 
matter. Now it matters, though, because near 
where someone may have put an outhouse or 
buried a lead battery 30 years ago, someone else 
may now want to dig a well. 

I 
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Paul and I used four years of dump data, 1994 
through 1997. Dump membership (per year, 
$30 per household, $50 per business) has 
increased by x2.6 ( Chart 2). It grows at more 
than a double. Probably more new households 
are joining the dump. Income from Disposal 
Fees (Chart 2), i.e., all landfill and non-
recyclable items, is growing at x4! That means 
people use the dump rather than burying or 
burning their non-recyclables, their disposable 
items. As Paul said, "Sorting and separating 
recyclables is a habit this town is getting used 
to. "That's great" 

What about the dollars? Chart 2 also shows our 
good moneymaker is aluminum cans. We also 
make some money on smelter (catfood cans, pie 
tins, aluminum foil, old aluminum fry pans), 
lead, copper and aluminum wire. Our money 
from all these items sent south is growing at 
x2.6. 

The major source of income continues to be 
grants. Because the dump requests different 
amounts of money in any year, varying from 
about $2,800 to $22,000, our overall income 
(Chart 2) is decreasing by e1.5, or 50% every 
five years; that's because the amount of grant 
money, presently a major source of income, has 
decreased. Our dump statistics, however, help 
us apply for new money! While the dump 
expenses vary a little bit each year, they 
maintain--x 1.0 means no growth.. .no growth up 
or down--in the $10,000 to $20,000 range. 
Income, even though presently decreasing, is, 
overall, higher than expenses (Chart 2). 

"It used to be all the capital you needed was a 
match," said Paul Berry. Times a-changin' and 
the Gustavus Dump is growing in a way that I 
think could serve as a model for other 
communities. 

A note from Abigail: This article was published 
in the Gustavus local monthly newspaper, Icy 
Passages, in summer '98 when tourists were 
visiting.. .giving PT even broader circulation! 
Because of space, I reduced the two charts by 
66% so they both fit on one page; I sent the 
original charts also . . . j  ust in case the editor 
would print them, which he did. 
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Creative Positive School Climates: 
Increasing the Frequency of Teacher 
and Student Praise Notes* 
K. Richard Young, Richard P. West, Katherine 
Mitchem, and Dennis Embry 

Our nation's students desperately need schools 
to be safe, secure, orderly and drug-free. Safe 
schools promote both academic and social 
learning. Unfortunately, the increase in violence 
and aggression among students threatens the 
safety of all students and casts doubt upon our 
schools' ability to educate children safely. 
Research has taught us that we should 
concentrate not only on reducing threats to 
safety. We must also increase our efforts to 
build youth who are resistant to the influences 
that would have them participate in violent and 
destructive acts and help our youth become 
strong advocates for more peaceful 
environments in their schools, homes, 
neighborhoods, and communities. 

The SAFE Project is a model demonstration 
program (funded by the U.S. Department of 
Education: Safe and Drug-Free Schools and 
Communities) for the prevention of antisocial 
behavior and the creation of positive school 
environments. The SAFE Project is a three-
tiered, skill-building program based on the 
resiliency model. Students who are at risk learn 
self-management and social skills, as well as 
receiving academic remediation in Prevention 
Plus (Young, West, Marchant, Morgan, & 
Mitchem, 1997). Those students who already 
exhibit antisocial behaviors receive a more 
intensive version of Preventive Plus, Partners. 
All students are exposed to PeaceBuilders, 
which aims to create a positive school 
environment by making positive social 
behaviors a way of life. PeaceBuilders pledge 
to praise people, give up putdowns, seek wise 
people, notice hurts and right wrongs, and help 
others (Embry, 1997). The tenet this article 
focuses on is "Praise People." 
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The most effective behavior change system 
focuses on teaching and reinforcing positive 
alternative behaviors rather than punishing 
inappropriate behaviors. If we wish to create a 
positive school climate, an environment that 
teachers and students enjoy attending, then we 
have to start emphasizing the positive. To 
accomplish this in the middle -school using 
SAFE Project model, we used praise notes. 
Praise notes are simply written praise 
statements. We first met with a small group of 
faculty members and students to provide 
leadership in introducing the program. This was 
followed by presenting the program to the entire 
faculty at faculty meeting and in an assembly to 
the student body. All of the classrooms in the 
schools had blank praise notes on which to write 
a compliment to another student or teacher. 
After the notes were delivered to the person 
being praised, each person was encouraged to 
post them on a praise board. Praise boards were 
located in the classrooms and in hallways in the 
school. 

For data collection purposes, once a week the 
praise notes were removed from all of the praise 
boards, and they were counted. Initially, just the 
total was counted for the whole school; later 
they were counted and recorded by classroom. 
After the initial orientation with students and 
teachers, no blank praise note forms were 
available and no incentives were used to 
promote the use of praise notes. During this 
time, no praise notes were written. Then an 
incentive program was initiated. After the 
praise notes had been removed and counted, a 
praise note was drawn from the pool for each of 
the three grades in the middle school (6' grade, 
7' grade, and 8' grade). The giver and the 
recipient of the praise note that was drawn 
received a prize. This procedure increased the 
frequency of writing praise notes within the 
school. The next condition was adding class 
incentives to the individual incentives. During 
this phase, in addition to the individual 
drawings, the class that wrote the most praise 
notes received recognition and treats for the 



class. This procedure accelerated the number of 
notes written. However, some teachers felt that 
the quality of the praise notes decreased as the 
quantity increased. They asked that class and 
individual incentives be discontinued. For a 
two-week period, while a lesson was developed 
to teach students how to write quality praise 
notes, no incentives were given; then the 
procedure was reintroduced. The attached chart 
illustrates the effects of the incentives on 
increasing the writing of praise notes within the 
school. 

While not all students and faculty endorsed the 
praise note program, we have had many reports 
from parents, students, faculty, and staff stating 
that the increased use of praise notes has created 
a more positive and caring environment in the 
school. We believe that as the program 
continues, the notes could easily exceed several 
thousand a week and that the effect on the 
school climate would be easily observed by 
anyone entering the school. 
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