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SPE 400 Project 

Improving Writing/Reading Levels 

1. PROJECl' OB.JEI:;TIVE/FOREWORD 

The objective of this research/project was to 'improve' the 
existing levels of language skills, in particular spelling 
skills, in a given population sample. In the fol.Iowing pages it 
wi.Ll be seen hoe this was stated in terms of a vari ety of 
behavioral objectives. The rreasured changes concerned an 
academic behavior rather than an attitudinal one. It also 
provided sane experimental f eedback on the use and impact 
(treasured and weighted to the possible extent ) of canputers in 
the learning process. The ul timate stage of this research effort 
- out of the scope of this particular paper - would have been the 
design and imp1ern;>.ntation of a full canputcrized English Lab 
Prograrme for the school's population. Being the sample size 
"small" and a very short tim2 framework, it is necessary to point 
cut that although statistical tools w-ere used in the project tbe 
aim was to formalize the sample behavior neasurenents ( 
description /analysis/evaluation ) rather than imply inferences/ 
extrapolate conclusions for the rest of the population. The 
selection of individuals to re m:mit ored "CIS simply based on the 
availability of subjects that offered the highest observable 
frequencies and had time for the project. Throughout the process 
the main not.if was be to reinforce work or ACITO::-l" (perform, do, 
) .vs , inactivity or passivity. Although the testing/screening 
was perforned on 'regular' students, the procedures implenented 
are thought to be usable with hearing-impaired indivictuals, save 
for the oral reinforcenent aspects. Health-impaired as ,,-ell as 
speech-impaired learners might also profit fran this study. So 
will so-called 'non-native speakers' and ESLers. Besides 
English, any other language could have been used as well. In 
fact, a very short mini-project using 20 German w'Ords 'W'aS added 
as an appendix. 

2. BRIEF OVERVIEW 

Before proceeding the following definitions are included 
for reference/to have conrrn grounds: 

- teaching controlling the envi.rorment to effect 
learning 

- learning a change in behavior 
- behavior any JOOasurable/countable/observable 

external or internal act (v/begiming 
and end) of an organisn 



Basically, the BEHAVIOR to be studied/neasured/reinforced 
';,,'as providing the correct ( spelling ) answer to words pertaining 
to an N-word list. This was implenented in a variety of ,.;ays: 

1. tbs student was asked to select ( by pressing tbs 
right key ) one of three spelling alternatives presented to 
him/her by a canputer program ( please see progran descriptions ) 

( MEr:;C SPEILnG vei.z ); 

2. the student was asked to write then down on a piece 
of paper; 

3. the student was asked to type in self-made short 
fragments US:rn; at least given nl1lllber of them am. checking them 
against a spelling checker program (BANK SrREET SPELLER) 

4. ths student was asked to unscramble words fran the 
list. ( MAGIC SPELIS ) 

In order to CDN.lROL the environoont/TEACH the desired 
behavior the following tools/aids were used: 

- an Apple II series computer 
- a base software library 

Bank Street Writer 
Bank Street Speller 
MECC Spelling Vol~ 2 (customizable) 
MEa:: I S Readability Levels 

- additiona! pieces of software to provide 
project flexibility/ further stimuli 

i-.brd Wizards 
Spelling Bee Games 
Magic Spells 
ME(X; Spelling Vo.lime 1 
English: Parts of Speech 
Ire Nystran Write Steps Series 
Oh, Deer 
The Secrets of Science Island 
MEIX: Social Studies Volunes 2 & 6 

- a ..'all chart with red rots (stickers) 
- an oral reinforcement schedule 
- reinforcement schedule charts 

~ use of a microcanputer pennanently reinforced the 
correct results on a fixed one-to-one ratio schedule ( t hat is, 
for every correct spelling choice it would Lssoe a reinforcenent 
message like 'That's right I, I Super!' ). It also helped rraintain 
a high level of base reinforcement schedule. At the sarre tinE it 
was used to keep track of progress, an accompanying wall chart 
also provided a fixed ratio schedule but in a many-to-ore 
relation ( several behaviors one reinforcing red dot ), The oral 
reinforcerent schene (action: praising) was featured using 
several variable ratio schedule schema. fude1ing wnen roticed 
'i.'as reinforced right on the spot ( FRI ). 



The reinforcement mix operated in several m:des: 

- reinforcements were featured at different stages 

- reinforcerents were tried at the same time 

- changed dynamically, since migration wac; to gp 
frrm a rich start to a leaner combination 

Each stimulus used was categorized/identifiedlrecorded as 
being positive, regative or aversive ( which Af.SJ were included 
). Besides, a qualificaticn whetlfl- they were primary or 
secondary - most of them - was included. 

Again, sore more definitions IIJJSt be included to assure that 
the key terms used are clearly identified: 

- population: all members of a defined. group 
- schedule: a plan for reinforcements 
- operant rate:normally occurring rate of a behavior 
- baseline: a NEASURED operant rate 
- sample: a subset fran a given population 

The first day of activities each student was asked to work 
/score on a set of five selected canputerized spelling drills. 
In neasurfng the baseline, the current specific behavior/response 
level was obtained. 'Ire next step wOS to start using the 
reinforcers to reach a certain response level (L.e , the level of 
spelling mastery). 'Ibe words to be used in tbs project ~e 

measured to be 9-10 thru 16 college 00 the Dale-chall scale. 
Therefore the level of difficulty was gradually increase:1 fran 
one session to the another. In total, thirteen drills were 
featured ranging fran 9-10 Dale Chall reading level up to 16 ( 
college). H'ow-ever, particular attention w"as paid throughout to 
tbs subset of tre 'core' five original drills. The process was 
extended along four weeks. At the end of each ~k a pootocopy of 
the red dot chart - depicting the w-eek1y progress - was made am 
scores ",'ere numerically recorded, thus giving rise to the 
matrices to be found 00 the followi.ng pages. The matraces show 
the stu:l.ent scores as percentages. If a student, say, would 
spell correctly 16 out of 2D words it would be awarded a 16/2D * 
100 score (Le. 80). This translation was autcmatically done 
by the canputer. 

The students ..-ere then asked to score on all thirteen 
drills. "Gocd" or "bOO", scores were written 00 the wall chart. 
If they attained an 80 %as ITEaSUred by the canputer program they 
would be given a r ed dot enabl.mg them to JOOVe 00 to raise 
performance 00 other drills . Successful scores were Entered at 
the RIGfIT' UPPER corner of the square using BLACl< ink. Students 
were initially premised that wnoever canpleted his/her chart row 
with red. dots, plus "surviving" (L.e , scoring 100% ) a testing 
set of three consecutive drills elected at random was to be 



awarded three periods of free canputer actavi.tf.es using software 
pieces of their choice (L,e , Print Shop, Oh Deer, etc. ). This 
reinforcer was simply nent.ioned at the beginning and not used 
thereafter to 'drive' the students. (It was not reiterated ), 
Intermediate reinforcers ( silver plated stickers ) ~'ere used to 
encourage students that havirg completed tbe xo« of red dots 
weren r t able yet to survive the last requirement. Students 
scoring 100%but failing to canplete three drills on a reM were 
still rewarded by writing IN RED the 100% scores achieved on the 
LEFT UPPER corner of the drill's square. The main reinforcer 
throughout was the graphical system consisting of the wall chart 
and stickers. 



3. BASELINE NFASUREME£."T (Initial assessnenc/Pre-tes t.ing) 

TIE firs t day of actfvi t.ies earn student •zas asked. to 
work/score on a set of five selected conpaterf zed spelling 
drills. In measuring the baseline, the current specifi c behavior / 
response level was obtained . Scores ¥Jere mner.ical.Iy recorded , 
thus giving rise to the following matrix. The matri-x soo..'S the 
student scores as percentages. If a student, say, ..rould spell 
correctly 16 aut of 2J) words it would be awarded. a 16/ 20 * HXI 
score (i.e. 80). This translation was automatically done by 
the canputer. 



Notes:	 The I1lllliJer in parentheses after the nare is the irrlividual's 
school grade, e. g. Karl is in eleventh grade, Erika is In 
tenth grade, and so 00. 

As it can be seen In the natrix there are sore irrlividuals 
that already have a 'gocx:l ' stardirg (L.e , showing 
a score greater or equal to 00 % in sore drill, 
for example Erika seems to be gocd at spel.Lirg ) . 
The idea of the project was to IMPROVE/RAISE their 
level of performance (L.e , show an increnent ) 

All	 narres are fictitious. 

As it can be seen two different 'medians' are 
included: 

MEDIAN A 

~an A is just the nunber selected by the 
following procedure: 

1.	 arrange the scores in ascending order (fran 
low-est to highest ) 

2.	 being the number of scores aid, the median 
(Iabe.led MEDIA~ A) is the middle score 

e.g. 70 75 75 75 90 =2, nad A = 75 
This procedure is to te used wtlffi the nunber of 
observations is relatively snall and the data are 
not grouped in class intervals. 

MEDIAN	 B 

The second rredian is to be used wnen it is of 
interest to group the scores in class intervals . 
The formula foundations can be found in ( Hinkle, 
Wiersna, Jurs W. 36-37 ) . 

Median B was canputed using the following formula 

Mdn B = low~ exact limit + ( N* 0.5 - Cf ) / f 
i 

where 

11 =	 Ioear exact limit of the interval containing the 
N * 0.5 score 

N	 = the total nunber of scores ( 5 in our case ) 

Cf =	 the cunulative frequency of scores bel~ the 
interval containing the N * 0.5 score 

f = frequency of scores in the interval containing the 
i N * 0 .5 score 



The last four colunns in::l.icate the in::l.ividual's nean, 
standard deviation and the median. We need these initial scores 
in order to have a measure of the in::l.ividual's progress at the 
erd of tbs observation pericxL (INDIVIOOAL ACHIEVEMENI) 

The last four rows balp us DISCRIMINATE the in::l.ividual's 
standing against her/his peers. 

Scores ~e issued by the canputer as a percentage: 
for example 00% nears student pressed tbe right 
key in 16 out of 20 occasions. 





Notes:	 The nunber in parentheses after the nsne is the irrlividual's 
school grade, e .g. Karl is in eleventh grade, Erika is in 
tenth grade, and so CI1. 

All narres are fictitious. 

As it can be seen the two different 'medians' are 
also included. 

The last four colunns indicate the individual's nean, 
standard deviation and the rredian. We need these scores in order 
to have a measure of the individual's progress at the erd of the 
observation period. (INDIVIOOAL ACHIEVEMENT) 

The last four rows belp us DISCRIMINATE the individual's 
standing against her/his peers. 

Scores	 were issued by the canputer as a percentage: 
for example 00% meam student pressed tbe right 
key in 16 out of 20 occasions. 





Notes:	 The IllJlDber in parentheses after the narre is the individual's 
school grade, e .g. Karl is in eleventh grade, Erika is in 
tenth grade, and so en, 

All names are fictitious. 

lis it can be seen the two different 'rredians I are 
also included. 

The last four mlumns indicate the individual's nean, 
standard deviation and the median. We need these scores in order 
to have a measure of the individual's pr-ogress at the eod of the 
observation period. (INDIVIIXlAL ACHIE\lE11llIT) 

The last four rows belp us DISCRlMINATE the individual's 
standing against her/his peers. 

Scores	 'Were issued by the canputer as a percentage: 
for example 00% mears student pressed de right 
key in 16 out of 20 occasions. 





Notes:	 The nuffiber in parentheses after the name is the individual's 
school grade, e .g. Karl is in eleventh grade, Eri.l<a is in 
tenth grade, and so 00. 

All naJTES are fictitious. 

As it can be seen the two different 'medians ' are 
also included. 

The last four colums indicate the individual's mean, 
standard deviation and the median. We need these scores in order • 
to have a measure of the individual's progress at the end of the 
observation period. (INDIVIOOAL ACHIEVEMENT) 

The last four t'O"Io.'S bslp us DISCRIMINATE the individual's 
standing against her/his peers. 

Scores	 were issued by the computer as a percentage: 
for example 00%means student pressed tbs right 
key in 16 out of 20 occasions. 
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5. Procedures 

Description and Analysis 

The tenus and cEfinitions used in this section are taken 
fran Hewett's (Chapter 9 ) ani it was tIE authJr 's intentioo to • 
apply/classify/identify each teacher activity in tenns of 
Hewett I s wording. Hewett & Forness distinguieh three "basic 
ingredients of good teaching - curriculun, conditions, and 
consequences. " 

Basically, the learning task, activity or assigment ( 
CURRlCUllM ) was spelling regular English words. Students were 
asked to v.urk on a initial base list of 100 words, mich 'NaB 

later expanded to included a total of 260 words. In terns of 
behavioral objectives, it can be said that students had to 
shoe/display tie ability of properly spelling all tie words in 
the given list. l'bre precisely, this "proficiency" 'NaB 

neasured/nom.tored in two ways: 

- students were asked to use a canputer program (Le. involved
 
PRESSing a key indicating the correct alternative or in
 
Hewett I s ~urds, "pushfing) a rotton on an auteroated teaching
 
device"); the canputer would then issue tba score;
 

- students "''ere asked to write them down on a piece of paper
 
- a "pcp quiz" was featured in the third "-eek - tie
 
instructor would nark the papers;
 

It could have been possible to use other ways of 
carrying out the activity and related rreasurement.s as val.L This 
in fact, is what Hewett refers to as tie CONDITIONS urrler Ylhich 
the "educational task" is perfoz:med. Students could have been 
alternatively asked to: 

- spell then aloud (L .e , saying the letters of the 
word in order ) 

- pcdnt to a particular card containing the word 
written 

- circle the correct 8IlSOI-er wi.th pencil on a 
worksheet 

- push a but.ton on an autanated teaching device 
other than a regular microcanputer 

For every drill the student crxrpleted with 00% accuracy 
or rrore be/abe received a RED oor SITCKER. Th:! initial score, 
unless already over 80% was written at the CE!\"TER of the 
corresponding square. At the sara tiIre records ..'ere beirg kept 
the learner was reinforced: v;e would be adding red cbts to the 
environrent (a positive reinforcer) as "'ell as coverirg tbe 
initial (Ioeer) score. Thus, the "offending" score would be 



removed frcm the awirorment (a regative reinforcer). Besides 
the newly prcxluced score over 00% was written at the right upper 
comer. 

Students echieving the Internediate goal (canpletion of 
red dot t'Q'Io,T) were publicly pointed out as mcxlels (M:DELIN:"i) 
included HAND-SHAKlJ:Il; and ffiAIsrn:;. SILVER PLATED srICKERS 
reading "Super Canputer Student" w"ere awarded at this tine. 

CIDce students succeeded in flawlessly canpleting three 
drills at randan "on a row" they were aWclrded a secorrl SILVER 
PLATED srICKER reading "APPLE EXPERT ''. At this final stage, 
besides, they w-ere rewarded wi.th ths use of - to then yet uoknoen 
- highly "popular" programs: 

Oregon (MEXX: Software Library)
 
Tre Secrets of Science Island
 
Ch, Deer (MID:.: Software Library)
 
States (MEXX: Software Library)
 

In short, the following items were used to effect 
reinforcem:mt/present st:imula: 

- a graphical wall system with red and silver plated 
stickers; 

- ITOdeling ( + canpliJrents ); 
- oral rednforcenent schedules ( see ff pages ); 
- three periods of free carrputer activities; 
- 1 coke ( not measured ); 
- patt.ing shoulder ( not measured); 
- shaping ( not rreasured ) 

It can be said that the min/major reinforcer 
throughout the project was the roo dot wal.I chart . At tbe sane 
tiIJE it served for record keeping purposes kept the students 
infor:med of their individual current standing erong/against 
his/her peers. It - see also student feedback appendix -, 
intentionally constituted a way of gathering several aspects 
concerning ffi\~: 

- students enjoyed receiving TAN:;IBLE REWARDS( 
Hew~tt's pp. 292-293 ); 

- was a measure of SOCIAL APPROVAL ( many students 
often said "Hey, don't wr.i.te that down, I can do much rrore 
better!") as ~ll as profiting fran CO~ErITIVE spirits (Hew-ett's 
pp, 288-289); 

- the colors involved (bright red and silver 
plated stickers) did provide a SENSORY - visual - STIM.lLATICN ( 
re: Hewett's "Banbard the Senses" , ''Make it Vivid", pp. 272-273 , 
291-292) ; 



- helped "Accentuat e the Positive": "r ed bright" 
records 'l.'ere kept of successful drills while alrrost ro a ttentirn 
was paid to drill perf ornances below the passing l evel ( except • 
of course to point them out as temporarily yet outstardirg ) ; 

- provide the "posi t i ve m~ of knowing how 
yoo s tand in relatirn to sane criterirn" ( ~ OF RESULTS, 
Hewett I s W. 287-288 ) 

Sene other items ~e not ITEaSUred, for example the 
primary reinforcers ( patting, coke ) although they were featured 
on occasion . Shaping, although rot formal.Iy analyzed was irrleed 
occurring at all tines: students strived and 'l.'&e rewarded for 
better and better spelling scores. (Re: Shaping = reinforcing 
successive approximations of a behavior ). 

The oral reinforcement schedules 'Were tried 
in:lividually. Please r efer to the sectim concerning schedules 
for the analysis of each schedule . Probably the JOOst effective 
oral reinforcerents (FR 1 ) were 'l.nen M)DErLIN; was taking place. 



6. Progress ArElysis/Project Developnent & Evolution 

6.1. Evolution of the Irrlividual Means 

( based on the five basic drills ) 

E3 w.<1 w.<Z w.<3 f\I,. A 
Karl 77 86 es 88 ~~ 

Erika 78 87 87 94 ~4 

Carey so 91 91 99 '1",, . 
Martin 74 77 85 85 

Greg 58 66 83 90 

Notes:	 Data for the fourth week coo calculated fran the 
Y.<l1l chart. 

In order to have another perspective regarding 
the progress made ( maybe rrore accurate ), it would have been 
interesting to append the averages covering the WHOLE set of 
thirteen (both "basic" ani "non-basic") drills used. In fact, 
since students spent tirre working "non-basic" drills, it 
happened that they did not increase their marks 00 the "basic" 
ones. For example, in the second row, it is very likely that 
Erika worked 00 the basic drills the first '\reek attaining a 87 
average, then in the second week: noved to non-basic drills - thus 
freezing the 5-drill rrean - and was back to improve levels en the 
third '\reek. Sarething similar occurred with Carey and Karl. 
The conpatatdcn of there extended means would have been a more 
fair measure of progress, but the project had to be kept within 
sane tine constraints. 

Besides, it could have been possible to define an 
average of averages in order to trace/record an overall measure 
of collective progress. 



•
 

6.2. Evolution of the Irrlividual Standard Deviations 

rs ~1 ",1< 2 v.'K3 4 
Karl 7.583 6.52 6.52 7.583 ~,t4 

Erika 10 . 368 4.47 4.47 5.477 {A~ 

Carey 7.CJ:jj 7.42 7.42 2.236 1,t~ 

Martin 9.618 6.71 5 5 I~ 

Greg 18.235 24.34 13.96 6.124 4, A~ 

Notes: Keeping track of the individual (horizontal) 
standard deviatien helps us exarnire "hoe evenly" a student 
performed on the drills. In other words, gives us a rreasure of 
how the student gets equally proficient on ALL five basic drills. 
For example, Greg's initial 18.235 indicates that be performed 
i rregularl y en sore of than ( for example scoring very lw or 
very high fran his "central tendency" ). However, he waS able to 
SIOOOth things d<J\o,TI to ore third of the original standard 
deviation. Ce:1 the other hand, Carey, for example initially very 
"even" - although not the "IOOSt even" on her performance, was 
clearly able to work out the drills and also narrow the 
difference to one third of ths original value. 

Again, it ~d have been desirable to define a 
global standard deviaticn to study the behavior evoluticn of the 
group as a wTIole. 



6.3. Evolution of the Vertical Means 

, 
BS \\Kl WK2 \\1(3 W~ 

Drill 11 64 70 8S so q4 

Drill 15 00 85 so 90 ~4 

fit 
Drill 21 00 81 81 92 

Drill 25 85 85 85 90 Aou q,
Drill 13 68 8S SO 94 

Notes: This natrfx gives us an idea of "how ~ on 
average" students were faring on each individual drill as the 
project proceeded. In other ~rds, provided a treasure of the 
group's average score on each drill. Loosely speaking it could 
be said that initially drills if 15 & 21 seemed to be the 
"easiest" while drill If 11 seened to be the "most difficult". It 
is interesting to note that drill If 13 appears 011 ~ek three wi.th 
the highest score. 

Again, it ~uld have been a IIDre accurate 
n:easurem:nt to include in the calculations scores for all the 
drills. 

• 



6.4. ENolution of the Vertical Standard Deviations 

rs W<1 W<2 ~3 \t.. , 

Drill II 19 .81 23.45 5.48 7.071 ~,A . 

Drill 15 12.25 12. 75 6.12 6.12 I \0, . '" 
.I '" Drill 21 14.58 14.32 14.32 9.003 

Drill 23 5 5 5 10 

Drill 13 11.51 9.62 3 .54 4 .183 

Notes: This matrix helps us view h:Jw the students spread 
magiVe-l drill. I t displays how student skill level get nearer 
each other or spread cut. It gi.ves en idead of fo,T the 
individual scores can be "haoogenized". (Students scoring very • 
close together/clustering ) For example, it seems that 
initially Drill II 19 produced scores that differed the nost , 
while Drill II 5 produced scores that differed the least. Luring 
the secorrl week three drills ( 1111, II 15 & II 13 ) produced scores 
that ~e IIDre tightly packed/converged than in the previous 
w-eek. An increase in this value could l::e explained for e.xa:J?le 
that a student having already a "high" mark w:nild increase 
his/her score, Vlhile ill ore el.se improving that drill's score 
during a ::pecific ~ek . This will clearly identify soreore YoTIO I S 

increasing the distance frem the central values. 



---

6.5. Evolution of t~ Individual (Horizontal) Medians 

( based en the five basic drills) 

Median A 

IE ~1 w1( 2 W1Z3 tJi 4
 
Karl 75 85 85 90
 

Erika 80 90 90 90
 

Carey 9) 9) 9) 100
 

Martin 75 00 85 85
 

Greg EO 65 9) 9) 

• 
~B 

~' IE \\1(1 \oIK2 \11K 3 A 
t1.Karl 75 85 85 90
 

Erika 80 89.667 89.667 9).33 .1,3 

Carey 9) 90.25 90.25 99.88 

r.J•"1 '"•,7 Martin 75 79.75 85 85
 

'1Greg EO 65 89.75 9).25 I
 ~l 

Notes:	 rata for the fourth ~ek can calculated fran the 
wall chart. 

Remarks similar to the ones rrentioned v.hen 
discussing the!JE30 matrices can be applied here. Essentially 
these statistics let us neasure the progress the individual rrade 
(individual achieverrent ). As before, it would have been rrore 
accurate to evaluate the median over the WHOLE set of drills. 
It would hav-e been also desirable to defire an average of 
averages in order to trace/record an overall rreasure of 
collective progress. 

This data was use to prepare the individual bar 
graIX1B. 



7. Sene Ranarks Concerning Project Developnent 

Sore students hrrdly needed a trigger to initiate the 
task, however sare of then dropped the rate after the first day. 
The red dot wall graphic system did encourage two of then to 
canplete their respective rOVJS at tlE earlier days of ths secorrl 
week. The first one to complete reacted only to the red dot 
motivation. The second one to canplete "WaS urged to canplete ber 
two remaining drills when she saw that an unexpected silver 
plated sticker ~'8S awarded to the first one. The chart profit 
fran canpetitive spirit. The first week 25 red dots v.e-e 
awarded. 

en the second week one of the students that scored low on 
tbe first week was 1 treated I ...zith a VR4 but it was experienced 
that - predictably enough - nore Encouragement waS needed. The 
sequences selected w-ere felt tmbalanced because different ordering 
of the data would in effect have a different artificial m=an: 

2,5,3,1,4,3,6,7,5 (initially rich and diminishing)
 
would prove different
 
6,1,7,5,4,5,3,2,3 (ere reverse)
 

en that sare week the second student to canplete the 
chart reM was treated once with the sara treatment, but was not 
necessary to contirrue any reinforcerent thereafter. 

On the second week 23 roo dots and 2 silver plated 
stickers were awarded. 

On the third week the following sticker ~e 

earned: 
14 red cbts 

2 silver stickers ( SUPER 011RJIER SltlDENT) 
2 silver stickers ( APPIE EXPERT ) 

By the fourth week ALL students tad COIl'leted the 
chart' s r~'S, and several students showed having received silver­
plated stickers. Please refer to the chart fo r f inal values , 



8. Oral Reinforcem::mt Schedules 

Basically only VMJ oral r ainfor cenent schedules ~ 

used. Both concerned ratio schedules , the f irs t one a VR 4 and a 
second om FR 2. 

The variable ratio schedule VR 4 ..<15 tri ed during the 
second ~ek en Erika (M), Martin (C) arrl Greg (A) . Tbe follOl-'1ng 
sequence Wc1S tried: 

2,5,1,5,3,6,4,7,3 
• 

9 runs of length L averaging 1 reinfor cement to 4 
behaviors. The schere proceeded like this: 

The instructor wuuld sit by the s tudent as ra/sbe 
workerl m the drill arrl every L consecutive correct spellings 
would issue an oral reinforcement like "Gocd, Erfka! " I "Super , 
Greg!", "Keep it up, Martin" . It was fourrl that both Greg arrl 
Martin reeded a richer - IJX)re reinforcements per behavior ­
schedule (see the marks obtained) so they were treat ed. with a 
FR 2 schedule. In that week the median for Martin increased fran 
79.75 to 85, ",bile Greg's median went fran 65 to 89.75. 

Variable Ratio VR 4 Schedule Marks 

L Erika(DrillII 24) Martin(Drill# 19) Greg(Drillll 11) 

2 I II (hit) I 
5 UUI (hit) II II 
1 I (hit) I (hit) 
5 IInI (hit) III IIIn (hit) 

3 III (hit) II 
6 III I 
4 II I 
7 
3 I 

For example, the second line in the table indicates that 
Erfka correctly spelt 5 words 01. a row ard thus received. an oral 
reinforcerrent (noted as "hi.t" in the table ). In a similar w"aY, 
she was able to receive a string of oral reinforcers . Greg arrl 
Martin ...~en' t that lucky to receive reinforcers. It suggested 
that waiting "on average 4 behaviors to reinforce" was not the 
best way to Encourage them to raise their score levels. A fixed 
ratio schedule FR 2 was tried instead. 



9. Irrlividual Progress Analysis 

Karl 
Started with a basel.ine of 75. Was systematf.cal.Iy 

exposed to tbe red dot chart reinforcer am hardly anything else 
was needed to rrake him complete the assignment. No oral 
reinforcer was used. He canpleted the chart rrn by the third 
week although bs scored above 00% on the five basic drill the 
first ~ek. The fourth week wc.s awarded a secord silver-plated 
sticker after canpleting the three successi ve randan drills. • 
Errled with a a nedtai greater than SO. q~,ee, 

Erika 
Started with a baseline of 00. A VR 4 w-as used the 

second ~-eek to increase performance. She canpleted tba chart reM 

by the secorrl ~-eek , thus receiving her first silver-plated 
sticker. Was pointed out as a modelling situation. By the third 
week she ~'as able to complete the three-on-a-row-rarrlan-drill­
test and was awarded a second silver-plated sti cker. Errled with a 
median greater than SO. ~O,}J 

Carey 
Started with a baseline of 90. Was systemat.ical.Iy 

exposed to the red dot chart reinforcer and hardly anything else 
was needed to rrake her complete the assignment. No oral 
reinforcer was used. Was the first one to canplete the chart rCM 
- done during the second ~ek. Carey was pointed out as a 
rrodelling situation and was extrermly rrot.ivated by s~ickers. 

Receiv-tll'Er second silver plated sticker on the thir~ek after 
successfully carrpleting the three raman drill test. Errled with 
a nedtan greater than 99.875. QQ, 66 

Martin 
Started wi.th a baseline of 75. Initially the red dot 

chart didn't sean to affect him. Needed oral rainforcerent to 
"ignite" activity. A great leap after this, the rredian went; fran 
79.75 the first week to 85 the secorrl '1Ieek. Errled with a median 
greater than 85. Was awarded a silver plat ed sticker the third 
week. q .~ ~ 

Greg 
Started w'ith a baseline of &J. Initially the red dot 

chart didn't seem to affect him. Neederl oral reinforcerent to 
"ignite" ativity. A great leap after this, the nedian ~elt fran 
65 the first w-eel< to 89.75 the secorrl ~ek. Wed wi.th a median 
greater than 90.25. Was awarded his first silver plated sticker 
m the fourth week. 
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10. SumJary 

TiJre frarre • 
4~eks 16 observations 
4 t.ines each week 
15-30 minutes~t.:ime 

Material 

MEIX: I S Spelling VoL 2 
Bank Street Speller 
Bank Street Writer 

Sample Size 

6 students fran tenth and eleventh grades 
Behavior 

Providing the correct answer to a given list of words 
by pushing keys on a microccmpiter 

Behavior change t o be coserved/neasured 

~ 
Spel.l.ing level of the students (L,e , attaining an 80% 

score mAlL 13 selectErl drills). No attempt was considered to 
finely relate this to the tim2 frame - it would have been 
interesting though - rut there Ylere several factors that 
rendered the values invalid: 

the t.irre frerrework is to short 
( plus sore student absent days ); 
not enough copies of the program ~~re available 
to carry out the process at the sane t irre; 

It would <rid infonnation (the steeper the slope the faster the 
improverent ) rut tre exi.st.irg ctrcunstaoces at tie current 
mnent invo1ved the risk of naking a gross judgerrent: among 
other facts students being absent, number of disk copies available. 

Reinforcerent	 Schedules used 

I-to-1 FR1 a:mp.1ter would issue phrases like 
"RIGIIT eN, ERIKA!", "SUPER, MJKE1\" 

16-to-1 FR16	 for every drill comleted with .80+% 
accuracy student was awarded with 
a distinctive red cbt (Lst, week on) 

260-to-l FR260 once the student covered the mole row 
with earned red cbts a silver plated 
sticker with tie legen:l. "SUPER CCMFUTER 
SlUDTh"'T" was issued (2nd ~ek) 

VR4 VR4	 teacher would sit beside student ard 
offer oral reinforcement using the 
following sequence : 
2,5,1,5,3 ,6,4,7,3 with an average 
of 4 behaviors per oral reinforcerrent 

sane as above	 rut with a nean of 2 



11. Program Descriptions 

MEIX:S Sp;illing Vol. 2 

Spelling Vokure 2 consists of 30 drills each containing a 
set of 2D spelling words. 1m. individual drill always contains the 
sane twenty words that are presented in rarden order each tinE 
tbe student accesses the specific drill. These words are 
presented in a nultiple choice fonnat. The student is given an 
incanplete sentence ani a choice of three spellings for the word 
that canpletes the sentence. As the students work through the 
material they are given tre opportunity to practice typing 
misspelled words thus adding a kinesthetic diIrension to the 
learning experience. For example, if properly spelt tbe student 
would have to retype the word once, otherwise the program would 
ask him/her to retype the w-ord three t ines. Ore of tre nain 
advantages of this program is that it can be custanized (L.e, 
change, vary, or increase the reading level of the material ) to 
suit individual needs. The words taken for the project are 
extracted fran tbs disk I s basic list canpilEd by var.ious 
researchers in spelling instruction. The reading level presented 
to tbs students ranged fran 9-10 (Dale Chall) to 16 College 
level. The current drills used were discriminated as follows: 

Reading Level Drill ~\Jmbers
 

. (Me Chall)
 

9-10 11,21,25 
11-12 13,17,19,20,22,23,24,26,28,30 
13-15 29 
16 College 12,14,15,16,18,27 

The following drills constituted the core of five "basic" drills 
that were to be closely monitored throughout the project: 

It 11 It 13 It 15 It 21 IF 25 

Upon drill canpletion, the canputer "''OlJ1d issue rressages like: 

''Your score, Carey, is 85
 
percent , you scored in
 
the green"
 

Disadvantage : No record is kept of which words are missed by 
students, nor can be a student record file created, 



B<\NK STREET SPELLER 

This program w"as used only once and by SOOE students 
after the pcp quiz. They were asked to carrpare tIE words written 
on the quiz paper against the en-Line spelling dictionary. 

MAGIC SPELI..S 

This program was used to present the mini project 
featuring twenty Gennan words. 
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Apperrlix A: Related Mini-Projects 

Besides the major project mncerning spelling levels, two 
other similar mini-projects ~re partially developed. Both 
follow the sane approach and provided examples of how corputer-: 
based materials can l:e easily an:l effectively incorporated in the 
school curriculum. The programs Eelected were taken fran the 
school's existing software library ( sm software is just 
recently surfacing, e.g. SchooITechJ.'iIew"S recently nentfoned 27 
programs that were explicitly aimed to be used in SPE. Also a 
corputer.ized IEP program was alvertised ). 

'Ibe first mini-project objective "'C3S to teach the 
students the capitals of the fifty U.S. states. (L,e , nare the 
capital of a given state) They were alternatively asked to I18I1e 

them aloud, write than on a piece of paper or type the naras into 
too microccnputer using tbe States progran fran MEU:'s Social 
Studies Vol. 2. A matrix of scores was similarly constructed and 
progress was recorded using a sequence of score matrices. The 
state capitals were divided into the following regions: 

New England states 
Eastern states 
Southern states 
Central states 
Western states 
"Io.nole country 

As a nat.ter of fact the baseline for this project was 
surprisingly similar - unfortunately - to that of too secorrl 
mini- project. 

The second mini-project - tried on only 0.'0 students ­
was to spell ( learn how to writ e ) twenty German words. The 
initial baseline v.'C!S almost ml1. The length of this project ~s 
t~ sessions of about 35 minutes, using a Magic Spells custanized 
data file. Students practiced the correct position of the 
characters by drilling in a gamE! format, unscranbling too words, 
similar to a M:lsterMind g;'IIlE with hints about letters in the 
right position. All words were taught to be writtffl in Ioeer 
case ( "illegal" simplification that could have been avoided ) 
an:l ore word 'NaS intentionally shortened to fit the 15 character 
limit tmposed by the program. At the end of the mini-project the 
tv.D students ...-ere able to write dowi the words upon dictatim. 
It 'W'as interesting to note that students were not always aware of 
the ME..A,.~'IN:; of the word although they had properly spelt then, 
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DRILL-ll 

QUESTIONS AND ANSWERS _ 

Reading Level: 9-10 (Dale cnein 

Frame # Sentence Choices 

201. He asked for an "ae uittal" "acqui tal" "aqul t tal" 

202. Where do you put the ? "apostrophy" "a ostrophe" "apostraphe" 

203. Would you like a with 
your cereal? "banna" "bananna" "banana" 

204. He's the most likely "candidate" "canidat e" "candidat" 

205. What was the factor? "con toling" "controlling" "eontrolln'' 

206 . We are using funds. "deficent" "defecient" "deficient" 

207. I hope I won't you. "embprrass" "ernbarass'' "embar ras" 

208. Our schedule is "flexable" 11flexible" "Ilexibel" 

209.	 There was blood 
on his "hankerchief" "hendkercheif" "handkerchief" 

210. Gasoline is	 "inflammable" "inflam mible" "inflarnable" .•." 211. Do you have a	 reason? "ligi timate" 'Ie itimate" ''legitamatert 

" , .. 
212. His paper	 was only "mediocer" "medeocre" "mediocre" 

213.	 It was the third of 
measles. "occurrence" "oecurrance" "ocurrence" 

214.	 It will go into your file. "perrnanant" "permanent" 'permenant" 

-
215.	 I never had the of 

meeting you. "privlege" "priviledge'' "privilege" 

21s. What a	 "r eli ef" "releif" "releef" 

217.	 The were watching 
their flocks. "shepherds" "shepherds" "sheepherds" 

218. Who will	 be Johnny Carson's ? "sucessor" "successer" "successor" 
., 

219. Her death was a	 "tra edy" "tragedy" "tradgedy" 

220. Your battery is no longer under . "warrenty" "warranty" "waranty" 
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DRILL-13 

QUE~ONS AND ANSWERS _ 

Reading Level: 11-12 (Dale Chan) 

Frame # Sentence	 Choices 

241.	 That evidence is not 
in court. "adrn isible" "admissable" "admissible" 

242. Your reasoning is not	 "apparent" "appsrant" "aparent" 

243. They gave a	 in her honor. "bankquet" trban~et" "banquette" 

244. He took a of	 the votes. "canvas" "eanvase" "canvass" 

245.	 We will meet at your 
"convenience" "conveneince" "convienience" 

246.	 You must give a reply 
tomorrow. "definate" "defini te" "defenite" 

247.	 Have you checked with the 
? "enciclopedia" "encyclapedia" "encyclopedia" 

248. He went into	 service. -roreign" "foriegnll "forren" 

249. He gave a _____	 answer. "hephazzaed" "ha hazard" "haphazerd" 

250. Would you on	 my behalf? "interceed" "intersede" "intercede" 
I 

25l. He returned the books	 to the "library" ''libary'' "llbury" 

252.	 You can put that in the 
file. "missellaneous" "miscellaneous" "rniseellanlous" 

253. He the last letter.	 "omitted" "ommited" "omrnitted" 

254.	 You will need more 
than that. "perseverance" "perseyere~ce" "parseverence" 

255. He is	 a of communications. "proffessor" "rofessor" "professer" 

" 
256. Her are always short.	 "replyes" "reples" "replies" 

257. We have had a of bad weather. "sie e" "seige" "seege" 

258. They are for damages.	 "sueing" "suing" "sewing" 

259. Who will walk away with the ? "triurnf" "triump" "trium\:>h" 

260. I have	 a feeling in my stomach. "weird" "wierd" "weerd" 
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DRILL-IS 

QUESTIONS AND ANSWERS _ 

Reading Level: . 16 College Graduate (Dale Chall) 

I
Frame # Sentence	 Choices i 

281.	 .- You have an 
position. "advantageous" "advantagous" "advanatagtous" 

282. She made an	 with..,......-- - - -	 ­her doctor.	 "apointment" "aReQintment" "appofnment" 

283. His was erratic.	 "behevior" "behavier" "behavior" . 

284. She made her in medicine.	 "career" "carere" "carear" 

285. She is	 a network "corresROndent" "correspondant" "corespondent" 

286. He is	 not a juvenile "delenquent" "delinquint" "delinquent" 

287.	 You have quite an 
going on here. "enterRrise" "enterprize" "entreprise" 

288. Just let me have winks. "fourly" "forty" "forety" 

289. It has	 been a day. "hectec" "hecti k" "hectic" 

290. He took out a against	 his house. "lien" ''lein'' ''lean'' 
I 

291. She learned ---- dance.	 "moderen" "modern" "moderne" 

292. You will be a formidable	 "opponent" "oponent" "opRQnent" 

2 93. He told the office	 "Rersonnel" "personal" "personetl" 

294.	 Do I have the correct ? 

"pronounciation" "pronunciation" "pronunsiation'' 

295. Shall we eat at this ? "r es+qranttl "restaurenttl "restaurant" 

296. There	 answers were "simultaneous" "simutaneous" "simultanlous" 

297. y~ are in for a "surprize" "surprise" "surpriz" 

298. There was of the masses. "tiranny" "tyr enny" "tyranny" 

299. We don't know 
come or not. 

we can 
"wheather" "weather" "whether" 

300. Let me know when ready.	 "you're" "your" "youre" 
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DRILL-21
 

QUESTIONS.,AND ANSWERS	 _ 

~ : 
~,.. 

Reading Level: 9-10 (Dale Chall) 

\ ;
Frame # Sentence	 Choices 

401. They came to an stop.	 "abru t" "abbrupt" "abrupet'' 

402.	 They put an in the 
paper. "advertizment" "advertisement" "advertisment" 

403. You will have a new	 "asignrnent" "assinment'' "assignment" 

404. You must make your story	 "belf eveable'' "believible" "believable" 

405. Please pay the _ _ _ _ on your way out. "easher" "cashier" "eashior" 

"corrugated" "coragated" "corregated" 

407.	 We need a good of your 
mother. "description" "discription" "deskription" 

408.	 You will need an for 
that letter. "envelop" "envelope" "envalope" 

409. Who owns the Yankee's ? "franshise" "franchize" "franchise" 
, 

410. What do you want the mirror? "height" "hieght" "hite" 

411. Please don't	 while I'm talking. "interfer" "interfere" "interfear" 

412. He is a fellow.	 "likebel" "likeble" "likeable" 

413. We must pay our	 "mort a e" "morgage" "mortage'' 

414. Place the TV	 the sofa. "oppossl te" "oPP9site" "opossi te" 

415. We should	 her to come. "pursuade" "persuaid" "(>ersuade" 

416. ____ that you will pass the course. "pro hesyll "prophecy" "porphesy" 

417. They will their new plan tomorrow. "reveel" "reveal" "revele" 

418. I have been sad _ _ _ _ you went away. "sence" "sinse" "since" 

419. She was	 to his charms. "susceptable" "susseptible" "susceptible" 

420. The verdict was	 "unanemous" "unanimous" "unani muss" 
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DRILL-25 

QUESTIONS AND ANSWERS _ 

Reading Level: 9-10 (Dale Chall) 

Frame # Sentence	 Choices 

481.	 The wheels on your car are in 
poor "alignment" "allnernent" "alinment" 

482.	 You'll have to speak to their 
"at tourneys" "attorneys" "at tornles'' 

483. Have you seen my ?	 "bicicle" "bycicle" "bicycle"..

484. The	 must study the bill. "committee" "comittee" "eomrnltee" 

485.	 He seems to everything 
I do . "critecize" "erittclze" "crf tislze"..' 

486.	 W.e watched the sun behind 
the clouds. "disappier" "disapear" "disappear" 

487. You will _____ our spending limit. "exceed" "excede" "exseed" 

488. We need a ____ of good fai tho "jesture" "gesture" "gestur" 

489. Most milk is	 before 
...."....,,....-- - - ­

being sold.	 "homogenised" "hom ojenized" "homogenized" 

490. Let me know when time to go.	 "it's" "its" "fts lll 

491. He needs to	 when he comes 
~----off the turn. "acelerate"	 "accelerate" "accellerate" 

492. That knot is too	 ''lose'' "luse" ''loose'' 

493. Her came for a long visit.	 "niece" "neice" "neeee" 

494.	 They gave us a which 
describes their service. "pam net" "pamplet" "pamphlet" 

495. They live on the	 "prlari e" "prairie" "prarie" 

496 . What career do you want to ? "pursue" "persue" "purrsue" 

497. She gave a	 answer. "ridikulous" "ridiculous" "rldiculus" 

498. He had to by the guard.	 "sneek" "sneke" "sneak" 

499.	 They weren't interested in the 
reasons. "technical" "technecal" "technikal" 

500. The book was very for my report. "usf'ul" "useful" "usefull" 
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Pop Quiz Scores 

Date: .Jure 9th 

Drill 11 11 Drill Ii 13 Drill Ii 13 Drill Ii 21 Drill if 25 

Karl 17/2fJ 14/'2D 19/'2D 17/'2D 19/2fJ 

Erika 17/20 17/20 18/20 17/20 18/20 

Carey 19/'2D 2O/'2D 20/20 2O/2D 2D/2fJ 

Martin 19/20 19/20 17/20 15/20 16/20 

Greg 12/'lfJ 13/'2D 13/'lfJ 14/'2D 12/20 

l'bte: By rrultiplying by five both mmbers ( rm:rerator and 
denoninator) a percent figure - suitable for canparison - will be 
produced. 
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