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A comparison of contingent word and phonics drilling

exercises on oral reading errors was made and the effects

of a work skipping contingency on reading comprehension were

examined. Five learning disabled elementary school children

served as subjects. Reading comprehension increased from 30

to 50% over baseline, while subjects progressed an average

of two years through a reading series. Subjects responded

differentially to the two drills on oral reading errors, but

the combined effects of the drills produced a 50% average

reduction in errors. Pre- and post-tests of reading achieve-

ment showed increases in reading grade levels ranging from

.8 to 1.5 years during the 10 week, 30 session study. Re-

sults supported the efficacy of a behavioral approach to

reading remediation.
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A COMPARISON OF SIGHT WORD AND PHONICS CONTINGENCIES

IN THE REMEDIATION OF ORAL READING AND COMPREHENSION

Reading disabilities, like learning disabilities in

general, have received much attention in recent years.

Reading skills have been considered of utmost importance

in terms of a child's success in school and later success

in life. Significant correlations have been found between

learning disabilities and juvenile delinquency (Berman, 1981).

Public schools have received most of the responsible for

remediation, yet there has been very little data supporting

the effectiveness of remedial programs (Berman, 1977).

It seems that many problems have arisen from trying to

conceptualize learning disabilities as a single disorder,

because of the single common denominator among learning

disabilities, that is, difficulties involving written or

verbal language. The U.B. Department of Education has used

the following definition of learning disabilities as a

national guideline in allocating funds for the education

of the handicapped:

Children with special learning disabilities exhibit

a disorder in one or more of the basic psychological

processes involved in understanding or in using spoken

or written language. These may be manifested in dis-

orders of listening, thinking, talking, reading,

1
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writing, spelling, or arithmetic. They include condi-

tions which have been referred to as perceptual

handicap, brain injury, minimal brain dysfunction,

dyslexia, developmental aphasia, etc. They do not

include learning problems which are due primarily to

visual, hearing, or motor handicaps, to mental retarda-

tion, emotional disturbance, or to environmental

disadvantage (Public Law 94-142, the Education of All

Handicapped Children Act of 1975).

This definition has avoided specific criteria for the

diagnosis of learning disabled. In practice, public schools

(in Texas, as specified by the Texas Education Agency)

consider a child learning disabled if his performance in one

of the above areas is at least one standard deviation below

his overall level of intellectual functioning. Yet, even

once this determination has been made, there has been much

disagreement concerning appropriate intervention strategies

(Frostig, 1978) due to differences in assumed etiology.

There have been several major theories regarding etiology,

each with a concommitant remedial approach. Most theories

have focused on underlying causes of learning disabilities.

These will be described briefly and evaluated.

Learning deficits have been posited in terms of various

abnormalities in neurological functioning. This approach

was especially prominent in the 1950's. Treating learning

disabilities as minimal brain damage syndromes was due to

!.'-Nlwws
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similarities (e.g. short attention span, distractibility)

between some children and wartime neuropshchiatric patients

who had suffered brain damage. Because evidence of brain

damage was rarely found, the term "minimal brain dysfunction"

was substituted for minimal brain damage. Treatment methods

centered around the reduction of environmental complexities

and a highly structured approach to academic instruction.

However, in recent years, even though the concept of

MBD is still prevalent, many children have not demonstrated

any of the MBD symtomatology. Perhaps as a consequence,

environmental restriction methods arising from this approach

have not received much empirical support. Hallahan and

Kaufman (1975) in a review of the available literature, did

not find a single study that showed that environmental

restriction improved academic performance in learning disabled

populations.

Shortly after brain damage theories became popular, a

variety of theories were proposed to explain learning dis-

abilities in terms of "perceptual disorders.", Perception has

been defined in numerous ways, but most include the following:

"a set of interacting operations ranging from initial sensory

registration of stimuli to their incorporation in higher

cognitive structures and memory" (Frostig, 1975, p.79).

Interventions have been directed at remediating specific

perceptual areas (e.g. visual, auditory) and difficulties

integrating information from more than one sensory modality,
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with the underlying assumption that learning would be facili-

tated. Several perceptual training programs have been

developed, including those by Getman and Kane (1964), Frostig

and Horne (1964), and those based on the earlier work of

Fernald (1943).

These programs have been extensively researched and there

has been much controversy as to their effectiveness. While

there has been some apparent support for these methods, many

of these studies have sharply criticized for methodologically

sound studies that showed no significant effects of any form

of perceptual or perceptual-motor training on academic per-

formance when compared with untreated controls.

Kirk, McCarthy, and Kirk (1968), following Osgood's (1957)

model, viewed learning problems as a result of disorders in

"psycholinguistic processes." Based on this model, an

instrument has been developed to diagnose specific areas of

dysfunction (Illinois Test of Psycholinguistic Abilities-ITPA),

for example, auditory reception, visual reception, visual memory,

auditory sequential memory, etc. A program for remediating such

deficiencies has been proposed.

However, as with perceptual training programs, research has

given some indication of success, yet has been criticized for

methodological weaknesses. Hammill and Larsen (1974), in

reviewing published studies on psycholinguistic training, stated

that the few adequate studies suggested no beneficial effects in

terms of academic performance.
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Some view learning disabilities simply as products of

developmental lag. Children certainly do vary in rates of

cognitive and psychomotor development, and a certain per-

centage of these children do get placed in special classes

because they are not performing at grade level. Yet, many

children never "catch up." Reading and language deficits

persist into adulthood.

Over the last 10 to 15 years, many researchers have

approached learning disabilities from a learning theory point

of view. The concern was not with etiology but with

observable behaviors. Learning disabilities were defined in

terms of academic behavior excesses or deficits, such as

reading rate, comprehension, arithmetic skills, spelling,

handwriting, etc. Specific academic behaviors were chosen as

targets for intervention.

Stromer (1977) was able to effectively reduce letter and

digit reversals, problems typically associated with malfunc-

tioning perceptual processes, using behavioral interventions.

Reversal errors were reduced to a frequency of zero. Results

were maintained at four month postchecks and were found to

generalize to other classroom activities. Lahey, Busemeyer,

O'Hara and Beggs (1977) employed a multiple baseline design

using tokens exchangeable for pennies in an attempt to modify

severe handwriting deficits in two children diagnosed as

learning disabled. The handwriting disability was chosen

especially because of its important theoretical role in

a;a..:i .. s, :I,- : r n .k .. ,-i . . _,._.., -u ...,.- .',. <.,.-.4 - _,, ... .



6

perceptual-motor models of learning disabilities. The contin-

gency management programs resulted in clear improvements in

handwriting skills, even in the case of a severely handicapped

child. Such results have given strong theoretical support for

the use of behavioral techniques with learning disabled popu-

lations, demonstrating that specific behaviors relating to

academic performance could be modified, disregarding etiology.

Over the last two decades, researchers have chosen many

academic behaviors as targets for behavioral interventions in

populations of learning disabled children. One area researched

extensively has been that of reading. Behavioral approaches

to reading remediation have received more attention in the last

20 years, due in part to effective use of contingency manage-

ment programs with other "learning disabilities," and also

because of the lack of empirical support for other remedial

approaches in terms of actual improvement in reading levels.

A review of the literature on the use of reinforcement in

reading has shown that behavioral approaches have, overall,

been quite successful. However, there have been some

methodological criticisms and inconsistencies in the measurement

of reading behaviors. One finding has been consistently

demonstrated, that the reading of single words can be effectively

modified using contingency management techniques (Hewett, 1964;

Lahey & Drabman, 1974; Becker, Engleman & Thomas, 1975; Corey &

Shamow, 1972; and Whitlock & Bushnell, 1967). These studies

used ad hoc word lists and standardized reading recognition
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tests to measure "reading." However, as Lahey (1977), in a

comprehensive reveiw has pointed out, in such a global process

as reading, there is a need to define meaningful dependent

measures that have special educational significance. Several

studies have reported positive results using "composite" scores,

composed of various "components" of reading such as word

recognition, oral reading rate, word attack, passage compre-

hension, ets. These studies do not allow analysis of changes

in individual reading behaviors.

Reading for comprehension may be the single most important

reading behavior, yet of the 31 studies reviewed in Lahey's

(1977) article, only nine had dependent measures that directly

evaluated changes in reading comprehension. Among these nine

studies, six reported data using standardized reading tests,

and three recorded continuous measures in ABA or ABAB designs.

Among the six studies that measured reading comprehension

with standardized tests, three studies reported positive

results. Holt (1971) reported median grade increments of 3.0

in reading comprehension in 21 first graders from pre-test to

post-test. However, the lack of data on the amount of change

that sould have occurred in the absence of reinforcement

contingencies makes interpretations impossible. Likewise,

Sinatra (1973) reported increases in reading comprehension

from an average grade level of 4.6 to the average level of 6.0

in a 21-day summer program for greatly underachieving eighth

to tenth grade males. Yet, again, no comparison group was
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available. The only study that employed a between groups

design and demonstrated significant increases on reading

achievement tests was that of Quay, Glavin, and Annesley (1972).

Special resource rooms were designed that employed a contin-

gency management system in which underchieving, disruptive,

second-sixth grade children could earn tokens through on-task

behaviors and exchange them for a variety of toys and edibles.

The 69 children in the experimental group showed significantly

higher average gain over the eight-month program than did the

equivalent controls on a standardized reading test (.93 year

gain compared to .65).

The other three studies that measured reading compre-

hension using normative instruments reported negative results.

Bednar (1970) did report significant differences between

experimental and control groups of delinquent boys in terms of

gains in reading comprehension, but the standardized test used

was published by the same company that published the programmed

reading materials used in the study. On another reading test

that measured reading ability outside the specific content of

the reading program, no significant differences were found

between groups. Similar results were obtained by Staats, Minke,

Goodwin, and Landeen (1967) and Staats, Staats, Schutz and

Wolf (1970). Positive effects were found on measures tied to

program materials but not on standardized evaluations of

reading comprehension. Therefore, of the six studies that used

normative tests to measure reading comprehension, only one found

positive results that employed an adequate research design.
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Conversely, the three studies that used continuous

measures of comprehension all reported positive results

comparing comprehension under periods of reinforcement and

non-reinforcement. Lahey (1973) used pennies and praise with

two underachieving sixth graders to reinforce correct answers

to questions on short passages. The percent of correct

responding rose from a range of 65-86% during non-reinforce-

ment to a range of 85-100% during periods of reinforcement.

Ayllon and Roberts (1974) developed a contingency management

system for use with five severely disruptive eight to ten-year

old boys who had also been deficient in reading skills. The

children were allowed to earn points that could be exchanged

for activities/privileges, two points for 80o correct

responding and 5 points for 100%. Periods of reinforcement

produced increases of 30-40% in reading comprehension over

baseline rates. Van Houten, Hill and Parsons (1975) obtained

similar results using feedback, praise and public posting

of scores. Comprehension percentages increased significantly

when reinforcement contingencies were in effect.

Thus, it has been shown that reading comprehension could

be effectively increased using a behavioral approach, when

comprehension percentage or advancement through programmed

materials was the dependent measure. Evidence has been much

less convincing when standardized tests of reading comprehension

have been used. Several possible explanations for these incon-

sistent findings have been made. It has been suggested that

MWINOMM 48NAM -1



10

comprehension was not measured the same way on the standard-

ized reading tests that it was taught, having students choose

a word that completes a sentence rather than providing answers

to questions over prose passages. It has also been suggested

that behaviors acquired under reinforcement contingencies may

not have generalized to the non-reinforced standardized testing

situation. The fact that comprehension dropped to baseline

levels when reinforcement was removed in the three continuous

measures studies supports this contention.

One purpose of the present study was to progress under-

achieving children through programmed reading materials,

maintaining high levels of comprehension and to demonstrate

concommitant increases on standardized tests of reading

comprehension. Subjects were reinforced for accurate responses

to questions of several types--some requiring specific answers,

others filling in missing words. Some questions were presented

orally, others written. The type of question was varied in

order to produce better generalization to standardized tests

of reading comprehension.

In addition, two other reading behaviors considered to be

important by educators were measured continuously, oral

reading rate and reading accuracy. Lahey (1977) effectively

demonstrated that oral reading speed, accuracy, and compre-

hension were independent reading behaviors. Reinforcement of

any one had no systematic effects on either of the other two,

indicating a need for additional contingencies if remediation
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was needed in more than one area, which may be often. Lovitt

& Hansen (1976) implemented a procedure in which reinforce-

ment was contingent on meeting certain criteria on all three

measures on a given day. Subjects were allowed to skip

stories in a reading series up to the next reading sub-level

(each grade level was divided into 15 sub-levels) if all

three requirements were met. In the present study, skipping

was contingent only on meeting specific requirements for

percentage of comprehension. Two "drilling" contingencies

were placed on reading accuracy to decrease the number of

mispronounced words per minute: (a) simply drilling on those

words missed until mastery occurred and (b) drilling on indi-

vidual phonemes and then putting them together to sound out the

words. These two drilling contingencies were alternated to

examine their effect on reading accuracy and counterbalanced

to control for position effects.

Several hypotheses were presented. The first hypothesis

predicted that if the skipping contingency was effective, each

subject would progress rapidly up through the reading series,

and that academic performance would return to baseline levels

when this contingency was withdrawn. Secondly, it was

hypothesized that both contingencies on oral reading accuracy,

applied independently, would result in a decrease in mispro-

nounciations, over conditions without any drill. A third

hypothesis predicted that the phonics drill would provide

subjects with more word attack skills than those generalized-
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from the whole-word drill, resulting in the most accurate

reading when placed under that contingency. Lastly, it was

hypothesized that these effects would generalize to standar-

dized reading tests.

Method

Subjects and Setting

Six elementary school children ranging from second

through fifth grade served as subjects in the present study.

They were drawn from two elementary schools located in the

Dallas/Fort Worth Metroplex. During the course of the study,

one subject was lost due to a move out of the district, so

that five children completed the study. All subjects had

been labeled learning disabled in the area of reading, each

going through placement procedures which included thorough

academic and intellectual assessment and input from teachers,

parents, diagnosticians, school psychologists, speech

clinicians and related personnel. In order to be classified

as LD, a student would fall at least one standard deviating

below his/her respective level of intellectual functioning on

standardized tests of reading achievement. Each student spent

one hour each day in "resource" class working on reading with

a special teacher who was able to give students individual

attention due to small class size (usually no more than five

students at a time). This permitted much more one-to-one

interaction and allowed individualized lesson plans to be used.
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The six subjects were selected from two resource classes

for the present study by school district diagnosticians based

on referrals from resource teachers. Students selected were

experiencing reading difficulties, especially in the area of

comprehension. Subjects had a mean age of 10.8 years with a

range of four years; the median age equaled 11 years. The

average grade level was 4.7, with a range of four years and

the mode was fifth grade. Their average IQ was 98, ranging

from 95 to 105. There were three female and two male subjects.

The study was conducted at the two elementary schools;

three children at one school, two at the other. Subjects met

with the experimenter for 45 minutes, three days a week, and

attended resource class for that same amount of time the other

two days.

Materials

Classroom reading materials used included the Scientific

Research Associate Reading Laboratory (Parker, 1978). This

reading series covered first through eighth grade reading

levels; each grade level contains two levels of 15 stories each.

Each story was followed by a set of comprehension questions.

These questions were restructured by the experimenter into one

of two types: one that actually questions specific aspects of

the stories, questions requiring the subject tofill in a

missing word in the sentence. Five questions were used for

each story. Questions involved cause/effect relationships,

sequence, problem/solution, main idea, character, setting/mood

and purpose.
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Pro cedures

The Woodcock Reading Mastery Test was administered as a

pre/post-test, giving a total reading score and five subtext

scores, including letter identification, word identification,

word attack, word comprehension and passage comprehension.

Three variables were measured during each session; oral

reading rate, oral reading errors, and reading caprehension.

Each subject read for two minutes orally each day. During the

two minutes of oral reading, the experimenter scored each

mispronounced word during this time, including substitutions,

omissions, additions and hesitations of five seconds or more.

The total number of words missed during that two-minute

segment was divided by two to obtain the number of incorrect

words/minute. The oral reading rate was obtained by sub-

tracting the number of incorrect words from the total number

of words read during that two-minute segment and dividing by

two. The percentage of daily comprehension was obtained by

taking the number of correctly answered questions and dividing

by the total number of questions attempted that day, and

multiplying this figure by 100.

Sessions were conducted three days a week as discussed

earlier. Three subjects received treatment together at one

school for 45 minutes, the other two subjects received

treatment at another school on the same day, also for 45

minutes.

Subjects were placed at a particular level in the SRA

reading series based on their total reading score on the

Woodcock Reading Mastery pretest.
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Baseline I. This period lasted for four sessions.

During this time the subjects met together with the experi-

menter. While one subject read a story orally, the other(s)

read silently in another area. After the child completed the

oral reading, he/she was asked to finish reading the story

silently, while one of the others did oral reading. After a

child completed a story, he picked up a typed set of questions

from the experimenter and returned to his desk to work on them

without referring back to the story. After completion, the

child was told immediately which answers were correct. There

was no actual limit to the number of stories that could be

read silently during a session.

Intervention I. This phase continued for 18 sessions.

Conditions were identical to Baseline I, with the following

exceptions: If subjects obtained an 80% correct comprehension

rate on six stories, or if they obtained a 100% correct

comprehension rate on three stories (or any combination of the

two, with one 100% equalling two 80%), then they were allowed

to skip the remaining stories in that sublevel (there were two

sublevels of 15 stories within each grade level). A chart was

kept such that when a subject's comprehension level of a story

equalled 100%, he was given two "squares." One square was

given for 80% comprehension. Six squares filled a row on the

chart and the subject skipped the remaining stories in that

sublevel and moved to the next. The skipping contingency was

in effect for the entire 18 sessions of this intervention phase.
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There were two types of drills aimed at improving

reading accuracy in terms of mispronounced words. In order

to determine the differential effects of these two drilling

contingencies, either just one or the other, or neither was

in effect with a given subject at a given time. Thus, while

the skipping contingency was in effect for all subjects

during Intervention I, the drilling contingencies, together

with no contingency for reading accuracy, was alternated among

the five subjects. If "A" represents the word drilling con-

tingency, "B" represents the phonics/word drilling contingency,

and "C" denotes no contingency, there were six possible orders

in which these contingencies could be presented: ABC, ACB,

BAC, BCA, CAB, CBA. Subjects were randomly assigned to one of

these conditions, each receiving the same treatment, but each

in a different order. The subject who did not complete the

study had received the CBA order.

The word drilling contingency consisted of a one-to-one

contingency on mispronounced words during the oral reading

component. Each word that was mispronounced was written on

a 3" x 5" index card. The experimenter then held up a card.

If the word was again mispronounced, the correct pronunciation

was given and the card returned to the stack. The subject

had to attain 100% proficiency on these words before he was

allowed to begin his silent reading assignments that day.

The phonics/word drill was basically the same except that

each mispronounced word was broken down into component
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phonemes or sounds (according to Webster's New Collegiate

Dictionary, 1979) and 100% proficiency had to be obtained on

individual phonemes using the flashcard procedure described

above. Subjects were then required to "put the sounds

together" to pronounce the entire word, again at 100% pro-

ficiency as in the whole word drill.

These two drills contingent upon mispronounced words

during oral reading were alternated with a condition of no

contingent drill. Each of these three conditions was alter-

nated among subjects as described earlier, so that all subjects

experienced all conditions but in different orders. Each

condition lasted six sessions.

After a subject had completed his two-minutes of oral

reading, he had finished reading, he had finished reading that

story and answering the questions, he then had to go through

the appropriate drill before being allowed to do any further

silent reading that day.

Baseline II. Skipping and drilling contingencies were

removed during this time. Conditions otherwise replicated

those of Baseline I and continued for four sessions.

Intervention II. This phase continued for four sessions.

The skipping contingency was reinstated during this phase.

Conditions otherwise replicated those of Baseline I and II.

Reliability

For oral reading, reliability checks were obtained six

times for each pupil. Certain oral reading sessions w ere
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tape recorded. A second teacher listened to the tapes and

scored the oral reading rate and accuracy rate. Reliability

was calculated by dividing the number of agreements between

the experimenter and teacher by the number of disagreements

plus agreements, then multiplying time 100. Agreement for

the scoring of written answers to comprehension questions

was determined by having the second teacher check a sample of

10 sets of story questions, using the same formula.

Results

Subject I

The percentage of subject I's correct responding to

comprehensive questions and the average number of oral reading

errors per 100 words made during each session may be seen in

Figure 1. The progress of Subject I through successively

higher levels of the SRA reading materials may also be seen.

Reading comprehension percentage was obtained by

dividing the total number of questions answered correctly by

the total number attempted during a session and multiplying

times 100. Initially, two to three stories were read per

session, with comprehension percentage an average for the

stories. Later, as stories became longer and more difficult,

the subject was sometimes able to only read one story during

a session.

Subject I, a fifth grader, began in reading materials at

the 2.5 grade level. Reading comprehension of stories at

this level, under conditions of Baseline I, ranged from 63 to

47%.

'Now -"Ngmm
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When the skipping contingency was introduced during the

fifth session, comprehension rose to 87% and a high of 100%
during session seven. At this point, the requirements were

SRA READING LEVEL
2.5 .3.0-3.5-4.0. ------- 4.5-- --- .0-

^' -- INTERVENTION I -
BASELINE WORDS PHONICS NONE ELINE INTERV.

100 I II Ix
20

908
18

80 16

70 14

60 12

40.nf8

2 ~ 2

1 5 10 15 20 25 30
SESSIONS

"------ READING COMPREHENSION 0--- - -0 ORAL ERRORS

Figure 1. The percentage of correct responding to comprehensive
questions and the average number of oral reading errors per 100 words
for each experimental session for subject I.. Concurrent levels of
SRA. reading materials are shown at top.,

met for going to the next higher level, grade 3.0. Compre-

hension percentage remained high, 87 and 93%, and Subject I

moved up to 3.5 grade level reading materials during session

eight. Comprehension decreased slightly during the next

three sessions, but was still high enough to meet the

requirements for skipping the remaining stories at that level

and move to the 4.0 level after session 12.

At this point, this subject's reading comprehension

began to fluctuate around 70 to 80%, dipping down to 50%
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during session 16. However, it quickly returned to 70 and

80% and reached 90% during session 22. Skipping contin-

gency requirements were met and Subject I moved up to the

4.5 reading level.

The skipping contingency was removed for the next four

sessions, Baseline II, and reading comprehension dropped to

50, 40, 60, and 40%.

This contingency was reinstated during session 27 and

comprehension rose to 100%; requirements for skipping were

met and the subject advanced to the 5.0 level. Comprehension

remained high the last three sessions, at 80, 70, and 80%.

Oral reading errors were obtained by averaging errors

made during a two-minute period of oral reading each session.

An average of 10 errors per 100 words were made during session

one, decreasing to a low of six during Baseline I.

Unlike reading comprehension, on which there was a

single contingency during the entire 18 session Intervention

I, there were two contingencies on oral reading errors, a

word drilling and a phonetic drilling exercise. These were

alternated, together with no contingency, among subjects

during the Intervention I phase.

Subject I was under the word drilling contingency for

the first six sessions of Intervention I. Oral reading errors

were somewhat variable, ranging from 10 to 3 errors per 100

words. During the next phase of Intervention I, the phonetic

drill was substituted for the word drill. Errors increased
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to a high of 14 per 100 words during session 13, then showed

a steady decrease the rest of this phase, down to 10 per 100

words. This decrease in errors continued into the next phase,

in which there was no drill contingent upon oral reading

errors, down to six per 100 words, before again increasing.

During the last two phases, there was again no contingency on

oral reading errors, and errors ranged between three and

eight errors for every 100 words read.

Thus, although Subject I's oral reading errors were some-

what variable, it can be seen that there was an increase in

errors up to session 13, then a steady decrease through

session 26. The increase in errors paralleled the rapid

advancement through the reading series, from the 2.0 to the

4.0 grade level. Errors decreased as the subject remained at

this level but continued to decrease through the 4.5 level.

It is also apparent that errors were more frequent

during the phonics phase than in the other two phases of

Intervention I, but oral reading errors, averaged across

treatment conditions, will be discussed later.

Subject II

Subject II's reading comprehension percentage and

average number of oral reading errors per 100 words during

each session are shown in Figure 2, with concurrent levels

of SRA stories shown as well.

Reading comprehension was much more variable for Subject

II, a second grade girl, than subject I. She began reading

-a .
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stories at the 1.6 grade level. Baseline I comprehension was

low, ranging between 20 and 53%. Comprehension quickly rose

to a high of 100% during session six, after the skipping

SRA READING LEVEL
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Figure2.. The percentage of correct responding to comprehensive
questions and the average number of oral reading errors per 100 words
for each experimental session for subject II. Concurrent levels of
SRA reading materials are shown at top.

contingency was introduced. It was then quite variable,

dropping to 40% during sessions nine and ten, returning to

100/' during session 13, and fluctuating between 100 and 20o

during the last six sessions of Intervention I. During the

entire 18 sessions of Intervention I, Subject I had progressed

at a consistent rate from 1.6 grade reading materials into the

2.5 grade level.

The skipping contingency was removed during Baseline II,

and comprehension percentages fell to sub-Baesline I levels.

w -lip WN am
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Once the contingency was reinstated, during Intervention II,

comprehension rose to 100% before again dropping off.

Subject II commited a high number of oral reading errors

during the initial Baseline I phase, in 1.6 grade level

reading materials. Upon introduction of the word drilling

contingency during session five, oral reading errors began

to decrease to a low of seven per 100 words during session

nine. When this contingency was removed during the second

phase of Intervention I, reading errors increased up to 16

per 100 words during session 14, then suddenly dropped to a

low of one error per 100 words during session 16. Errors

fluctuated during the phonetic drilling phase, between three

and 11 per 100 words read. During the last eight sessions,

with no contingencies on oral reading errors, the average

number of errors per session became less variable, ranging

between four and ten per 100 words.

Subject III

Subject IIl's reading comprehension rates, oral reading

errors, and concurrent levels of reading materials may be

seen in Figure 3.

Session one began with Subject III, a fifth grade boy,

reading in materials at the 3.0 grade level. Comprehension

was initially high, 86%, before decreasing to 60% by the

end of Baseline I. The introduction of the skipping con-

tingency resulted in consistently high rates of comprehension.

While Subject III steadily progressed through reading materials
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up to grade level 5.0, comprehension dropped below 80% only

once, during session 14. However, after the 5.0 level was

reached, comprehension dropped markedly during sessions 19

SRA READING LEVEL
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Figure .. The -percentage of correct responding to comprehensive
questions and the average number of oral reading errors per 100 words
for- each experimental session, for subject III.. Concurrent levels of
SRL reading materials are shown at top.

and 20, to 50 and 40%, respectively. Comprehension then

returned to 80% the last two sessions of Intervention I.

Comprehension levels dropped to a low of 40% during Baseline

II, returning to a high of 100% when the skipping contin-

gency was reintroduced during Intervention II.

Oral reading errors were less variable for Subject III

than either Subject I or II. A pattern developed of "'peaks

and valleys" that did not seem to parallel increases in the

difficulty of reading materials. The highest peak occurred
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during session eight, with an average of 13 oral reading

errors per 100 words read. The range between the peaks and

valleys became less through the word drilling contingency

SRA READING LEVEL
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Figure 4.. The percentage of correct responding to comprehensive
questions and the average number of oral reading errors per 100 words
for each experimental session for subject IV. Concurrent levels of
SRA reading materials are shown at top..

phase and the phonics phase. Errors increased slightly

(over the phonics phase) when there was no drill contingent

on their occurrence during the final eight sessions.

Subject IV

Subject IV's reading comprehension, oral reading errors,

and concurrent levels of reading materials may be seen in

Figure 4.

This fifth grade girl began reading stories at the 4.0

grade level and showed high baseline rates of comprehension,
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reaching 87% before dropping to 50% during session four.

Once the skipping contingency was put into effect, compre-

hension was consistently high, reaching 100% five times and

only dropping below 80% once during the entire Intervention

I phase. Comprehension dropped below 80% three times during

Baseline II but returned to high levels during Intervention

II, during which time Subject IV had reached the 6.5 grade

level in the SRA reading materials.

Initial oral reading errors were less frequent than with

any other subject, ranging from four to six per 100 words

during Baseline I. Errors gradually through the phonics

and word drilling conditions, as the grade level of reading

materials to 5.5 by session 16. Errors increased slightly

when there was no drill contingent upon their occurrence

during the last six sessions of Intervention I but remained

consistently low under the no-drill conditions of the final

12 sessions, ranging between one and three errors per 100

words read orally.

Subject. V

The percentage of reading comprehension, average number

of oral errors per 100 words, and concurrent levels of reading

materials for Subject V may be seen in Figure 5.

A fourth grade boy, Subject V began reading in 2.5 grade

level materials. Baseline rates of comprehension were low,

between 50 and 20%. During Intervention I, reading comprehen-

sion was consistently high, dropping below 80% only twice

:..5
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and reaching 100% four times, as Subject V progressed into

the 4.5 grade level stories. Removal of the skipping contin-

gency during Baseline II showed marked decreases in

SRA READING LEVEL
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Fipre 5.. The percentage of correct responding to comprehensive
questions and the average number of oral reading errors per 100 words
for each experimental session for subject V. Concurrent levels of
SRA reading materials are shown at top.

comprehension levels.

The number of oral reading errors made by Subject V was

somewhat erratic but unlike other subjects seemed to be

related to current reading levels. Each time he progressed

to a higher reading level, in sessions 7, 13, 27, and 19,

his oral reading errors rose sharply following each session.

However, each time this occurred, errors again decreased the

next few sessions, until a higher reading level was reached.

Reading errors reached a low of two per 100 words during
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sessions 21 and 22, then increased again slightly over the

last eight sessions, during which time there was not a drill,

contingent on their occurrence.
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TREATMENT CONDITIONS

Fiue . The mean number of~ oral reading errors per 100 words f'or
eacisubject, averaged over eachi treatment condition.

rup ata

It had been predicted that the phonetic drilling

contingency would result in less oral reading errors than the

word drilling contingency which, in turn, would produce more

accurate reading than no drill. As seen in Figure 6, this

occurred with Subject Ill only. He averaged 8 errors per

100 words with no contingency, 4.5 under the word drill, and
3.7 errors under the phonics drill.

Subjects I, IV, and V all showed the fewest reading

errors under the word drilling contingency followed by no

contingency, and they actually averaged the greatest number of
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oral reading errors during the phonics drilling condition.

Except for Subject I, however, differences between

treatment conditions were slight.

Subject II averaged approximately the same number of

errors under no contingent drill (8) as she did under the

phonics drill (7.5). Considerable more errors were made

under the word drilling contingency (12 per 100 words).

When oral reading errors averaged for all subjects over

each treatment condition, as seen in Figure 7, it appears

that there were no differences in the effects of the three

phases of Intervention I on the number of oral reading

errors. This was due to the differential effects among

subjects as discussed above. The grouped data do reveal

that all three phases of Intervention I resulted in more

accurate oral reading than during Baseline I, even the hone

phase in which there was no contingency on oral reading errors.

In addition, oral reading errors were less frequent during

Baseline II and Intervention II, after all contingencies on

reading errors had been removed.

Figure 7 also shows comprehension percentages and oral

reading rates (in words read correctly per minute) averaged

for all subjects across each treatment condition. The

effects of the skipping contingency on reading comprehension

were seen earlier with each subject. As a group, subjects

averaged 54% reading comprehension during Baseline I; 85, 81

and 75% during the three phases of Intervention I; dropping
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to 47% during Baseline II, and returning to 82/ during

Intervention II.

Although there were no explicit contingencies on oral
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Figure 7. The percent of correct responding to comprehensive questions,.number cf oral reading errors per 100 words, and number of correctly readwords per minute, averaged for all subjects over each treatment condition..

reading, rates, samples of oral reading rates were taken,

for each subject during each session. These were averaged

for all subjects across each treatment condition and

appear in Figure 7. Although the data, averaged across

subjects, do not show the slight session to session variable

in a ive subject, the trend among all subjects is appropriately

shown--that oral reading rates remained relatively constant

throughout the study, even as reading materials increased

in difficulty.
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In Figure 6 and Figure 7, data were averaged across

treatment conditions. Yet each subject did not experience

the three phases of Intervention I in the same order. The

BASELINE 1 2 3 BASELINE INTERV.
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TREATMENT CONDITIONS IN THE ORDER
THEY OCCURRED FOR INDIVIDUAL SUBJECTS

Figure 8. The mean number of oral reading errors per 100 words foreach subject, averaged over each treatment condition in the order thatthe condition occurred for individual subjects..

three conditions were counterbalanced among subjects to

control for position effects.

Figure 8 shows the effects of order of condition on

the oral reading errors of individual subjects. Subject I

was the only individual who did not show a general decrease

in reading errors as a function of treatment order, with

errors increasing considerably during the second treatment con-

dition before again decreasing. subject II showed a decrease

17 errors per 100 words during Ba eline I to 7 by the end of

treatment. Other decreases were less dramatic but all showed

awxaa w- p.ti-""-- -
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improvements over Baseline I levels. Only one subject,

Subject III, showed increases in errors when contingencies

on oral reading errors were removed during Baseline II
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?iaqre 9. The percent of correct responding to comprehensive questions,
number of oral reading errors per 100 words, and number of correctly read
words per minute, averaged for all subjects over each treatment condition
in the order that the condition occurred for individual subjects.

and Intervention II. Subjects II and V remained at about

the same level of accuracy, while Subjects I and IV actually

showed decreases in oral reading errors following treatment

condition 3, even though contingencies on oral reading

errors had been removed.

Figure 9 shows oral reading errors averaged for all

subjects over treatment conditions in the order the condi-

tions occurred for individual subjects, as well as

comprehension percentages and oral reading rates. The
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individual trends in the previous figure are revealed here.

Oral reading errors show y stay decrease from an average

of 9.5 per 100 words during Baseline I, down to 7.6, 6.4,

and 5.6 during the three treatment conditions, and leveling

off at 5.3 and 5.4 per 100 words read during the final,

non-contingency conditions of Baseline II and Intervention

II, respectively. Comprehension and oral reading rates

are shown here to compare with Figure 7, demonstrating

their independence of the position effects of the oral

reading error contingencies.

SRA Reading Series

Figure 10 shows the amount of progress each subject

made through the Scientific Research Associates Reading

Series. These data were shown earlier, with individual

data, but are included here for comparitive purposes. Sub-

jects progressed an average of two years through the

reading materials, with Subject II progressing the least,

from the 1.6 to the 2.5 reading grade level. Subjects I

and IV each progressed 2.5 grade levels in the reading

materials. Subjects III and IV each progressed 2.0 grade

levels.

Reading Achievement Pretest - Post-test

The pretest and post-test reading grade levels for each

subject, as measured by the Woodcock Reading Mastery Test,

may be seen in Figure 11. Subjects showed an average increase

of 10.8 months, or almost 1.1 grade level on the test
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of reading achievement. Subject II showed the least gain, of

eight months, while Subject III showed a gain of 15 months,

from a pretest reading level of 3.6 to a post-test reading

6

5.

4

20.ii

I I IIn IV

SUBJECTS

Fi 10. Amount of progress for each subject in reading grade level
ifterSI reading series.

level of 5.1..

Figure 12 shows the amount of change from pretext to

post-test on individual subtests of the Woodcock Reading

Mastery Test. For example, Subject I increased from a grade

level of 4.3 on the letter identification subtext, to a 6.2

grade level; from a grade level of 2.6 on the word identi-

fication subtext, to a grade level of 3.6, etc.

In assessing what areas were most improved among subjects,

some consistencies appeared. It should be noted first, however,

.........
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that subtest 1, letter identification, does not discriminate

well above the sixth grade level. There are 45 items on the

subtest. A raw score of 44 yields a grade equivalent of 6.2,

6
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Figarji1. Pre- and posttest reading grade levels for each subject
as measured by the Woodcock Reading Mastery Test)..

whereas a raw score of 45 gives a grade equivalent of 12.9.

This accounts for .subject III's increase from 4.3 grade level

to a grade level of 12.9 on that subtext; Subjects V and VI

ceiling out on both their pretest and post-test. This' sub-

test is not weighted as much as the others in computing the

total reading grade level.

Among the other subtests, all subjects, except Subject V,

#howed the most gain on subtest 2, word comprehension,

averaging 28.4 months increase (with 10 months equal to one
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school year). Subject III showed an increase of 55 months on

this subtest, Subject IV an increase of 38 months. All

subjects showed an average increase on 11 months on both

SUBJECTS
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Figure 12. Amount of change from pretest to posttest (in years ) in specificreading areas (as measured by the Woodcock Reading Mastery Test) for eaifi
subject..

subtest 3, word attack, and subtest 5, passage comprehension.

The least average increase was on subtest 2, word identifi-

cation, on which subjects averaged 7.2 months increase over

the 10 week study.

Reliability

Reliability checks were calculated on the scoring of oral

reading errors an average of six times for each pupil and
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found to be .96. Reliability of scoring of answers to

comprehension questions was .90.

Discussion

The 30 to 50% increases in students' reading compre-

hension over baseline conditions is consistent with earlier

findings, demonstrating the amenability of reading compre-

hension to behavioral management techniques. Not only were

comprehension percentages increased over periods of

non-reinforcement, but individuals also advanced through

successively more difficult levels of reading materials. In

fact, under conditions of reinforcement, subjects showed

higher comprehension percentages on materials that approached

or exceeded each subject's actual grade level than on

materials two to three years below each subject's grade level,

during non-reinforcement conditions of Baseline I. This

supports the use of contingent positive reinforcement, not

only to increase comprehension of reading materials at an

individual's "actual" (tested) reading level, but also to

maintain high comprehension levels while increasing the

difficulty of reading materials.

In addition, results support the efficacy of the skipping

contingency as a positive reinforcer. All subjects were

sensitive to their individual reading levels, frequently

questioning the grade level of their respective reading

materials. All subjects were well aware of being behind in

reading and knew that they had been placed in resource classes
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for help with reading. The skipping contingency gave sub-

jects an opportunity to quickly "catch up" with their

classmates and also avoid reading additional stories at that

level if the established criteria were met. When the

skipping contingency was removed during Baseline II,
comprehension dropped to Baseline I levels or lower. Subjects

continually requested the reinstatement of the contingency,

stating that they wanted to reach the highest possible

reading level before the termination of the study. When the

contingency was reinstated during Intervention II, compre-

hension returned to high levels.

Furthermore, improvements in reading comprehension over

baseline conditions demonstrate the ability of the students

to compensate for whatever presumed underlying dysfunction

was assumed to have caused their reading difficulties. All

subjects had been diagnosed as Learning Disabled in the area

of reading. All were of average or above in intellectual

functioning, but were more than one standard deviation below

their potential (as measured by a standardized test of

reading achievement). Specific areas of dysfunction had been

determined in two subjects: subject II was considered to have

an attentional deficit: Subject IV's records revealed auditory

processing problems. The other three subjects, showing no

specific areas of dysfunction in their records, qualified for

special reading remediation because of the potential/achieve-

ment discrepancies.

. . -
.,
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By directly reinforcing reading comprehension (that is,

understanding events in the stories, recalling names and

important places, understanding the main idea of the story,

etc.), any behaviors that resulted in meeting criteria for

reinforcement were indirectly reinforced. These included

normal reading behaviors, e.g. proper eye scanning and

attending, and also included any compensatory behaviors,

such as finger tracking and mouthing words that were read

silently. Thus, it seems much more efficient to directly

reinforce reading comprehension, rather than attempt to

remediate areas that are assumed to be prerequisite to

reading. As discussed earlier, research has supported this

conclusion and the findings of the present study support this

approach to reading remediation.

Inspection of individual students' performances over each

session did reveal that there was some variance in compre-

hension levels during intervention phases. At times,

especially with Subject I, a decrease in comprehension appeared

to be related to increasing the difficulty of the reading

materials. As reading grade levels increased, the stories

contained more difficult concepts and vocabulary words, and

were also longer. Intuitively, it might seem that as the next

higher level was reached, a greater effort was required for

subjects to understand what was read; that it took reading

a story or two to "adjust" to the more difficult materials

before again being able to read with high comprehension.
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However, there was only one subject in which comprehension

levels seemed to dip following increments in reading

grade levels.

In the majority of subjects, the results showed

comprehension levels were quite definitely not related to

the difficulty of the materials. In fact, comprehension

percentages were consistently high for all subjects during

the final Intervention II phase, when the most difficult

levels of reading materials had been reached. Thus, it

appears that during a few sessions, the reinforcing

properties of the skipping contingency did not produce the

amount of behavior required to achieve high levels of reading

comprehension. Nonetheless, the great majority of the time,

the contingency was very effective, demonstrating the im-

portance of motivation in reading comprehension.

Oral reading accuracy, or simply the frequency of oral

reading errors, was another reading behavior selected as a

target for intervention. Recent research had shown that oral

reading errors could be reduced by placing word drills

contingent upon their occurrence. The present study attempted

to determine the differential effects of two contingent drills

on oral reading errors. It had been predicted that breaking

down words that were mispronounced into component sounds or

phonemes as a means of pronouncing the words would produce

fewer oral reading errors than simply drilling on entire words

whose correct pronunciations were given by the experimenter.
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It was also predicted that oral reading errors would be less

frequent under these two drilling contingencies than under

no contingency.

The results did not support these predictions, except

with Subject III. His oral reading errors occurred in the

predicted directions. Three subjects showed fewest errors

under the word-drill and actually exhibited fewer errors

under no contingency than under the phonics contingency.

The remaining subject averaged about the same number of errors

under no contingency as she did under the phonics drill, with

the greatest number of errors occurring under the word drill.

The results are complicated by several variables, including

the drills being set up in avoidance paradigm, the degree

of difficulty of the reading materials, and time.

Since subjects could avoid both the word and phonics

drills by correct pronunciations of words, it could be

concluded that any reduction in oral reading errors was due

to the avoidance of aversive drills rather than through

practice effects. If this were the case, then errors would

be expected to be greatest when.no drilling contingency was

present. This did not occur. Oral reading errors were less

frequent under no drill than the phonics drill for three

subjects, and a fourth subject showed many more errors under

the word drill. Furthermore, during the final eight sessions

after all contingencies in reading accuracy had been removed

reading errors increased in only one subject. The rate of
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oral reading errors for the other four subjects remained

low. In fact, these subjects made a greater number of

errors earlier in the study on easier reading materials under

a drilling contingency than they did later in the study on

much more difficult reading materials under no drill. Thus,

reductions in oral reading errors do not appear to have been

a function of the aversiveness of the drill.

The effects of the degree of difficulty of reading

materials and time can not be separated from one another; as

the study progressed in time, reading levels were also

increased. However, as shown in the results, increases in

errors did not parallel increases in reading level difficulty.

Most importantly, when the frequency of oral reading

errors was viewed as a function of time, that is, over

consecutive conditions as each condition occurred for each

suject, a very clear trend was seen. There was a gradual

reduction in errors for subjects, regardless of the order

that a subject experienced the three phases of Intervention

I, even though the difficulty level of reading materials was

increasing, as much as two and one-half years for some subjects.

There were two minor exceptions. Subject III showed a slight

increase in errors during the final, non-contingent, two

phases; Subject I had an increase in errors during the second

phase of Intervention I before the frequency began to again

decrease. However, the overall trend for oral reading errors

to decrease as a function of consecutive treatment sessions

is clear.
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These data are encouraging from an applied standpoint.

Even though errors were decreased, the question of which

type of remedial approach actually produces better word

attack skills remains answered. If the phonics approach does

create more generalization than drilling on mispronounced

words, it may require more time. Both approaches may actually

be equally effective. Alternatively, children may respond

differently to these approaches, depending on developmental

levels, perceptual strengths and weaknesses, or other

variables.

It must be noted that subjects continued to receive

instruction in reading from their regular teacher during the

course of the study. Reductions in oral reading errors can

not be solely attributed to the interventions of this study,

yet some observable changes occurred in the subjects'

response styles during the study that implied a causal
relationship between the contingencies on oral reading and

reductions in errors. Although systematic data were not

taken on whether or not subjects attempted to pronounce a

word and were incorrect, or if they hesitated beyond the five

second time limit allowed (in which case an oral reading error

was scored and the correct pronunciation supplied by the

experimenter) it did seem that after subjects had begun to

experience one of the oral reading contingencies during

Intervention I, they began more frequently to attempt a

correct pronunciation rather then have the experimenter supply

the correct one. During Baseline I it seemed that many
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errors were due to subjects failing to attempt unknown words.

As the study progressed, subjects made comments like, "Let

me try it, first". Yet, some reductions in oral errors must

be attributed to the practice effects of the drills, because

errors remained low following the removal of drilling

contingencies during the final eight sessions.

Another target for intervention in students with reading

deficits has been reading rate. Although the present study

did not incorporate direct contingencies on reading rates,

samples were taken each session to monitor effects, if any,

of other contingencies on reading rates. The number of

words read per minute varied somewhat from session to session,

but remained remarkably stable throughout, despite increases

in the level of difficulty of reading materials. These

results are consistent with earlier findings, that reading

rate is independent of comprehension and reading accuracy.

Many of the earlier studies using behavior management

principles to increase reading comprehension had experienced

problems with results not generalizing to standardized tests

of reading achievement. 3ome researchers hypothesized that

test items were constructed differently from study items or

that comprehension decreased under the non-reinforcement

conditions of the testing situation. The present study

employed several types of comprehension questions (fill-in-the

blank, true-false, what-when-why-when-where questions) and the

pre and post-testing was done in the same rooms and by the

same experimenter that conducted the sessions.
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This understandably created potential sources of bias.

The experimenter may have reinforced underachievement on the

pretests and overachievement on post-tests. However, teachers

reported pretest scores to be consistent with other recent

test administrations and with their own subjective estimates

of subjects' reading abilities. Post-testing was done with

the awareness of potential bias in mind, and every effort to

follow administrative procedures was made. The Woodcock

Reading Mastery Test is very objective, with acceptable

responses explicitly stated for every item.

Nonetheless, the post-tests may have been an over-

estimate of subjects' "true" reading abilities. They had

been receiving encouragement and were under special con-

ditions of reinforcement for 10 weeks. Motivation during

post-testing was high, as indicated by subjects' continued

persistence on difficult items. The results obtained might

not have been as great had post-testing been done by a person

who had not become a discriminative stimulus for working hard.

Nevertheless, increases in overall reading levels were

impressive, ranging from eight to 15 months increase (with

10 months equivalent to the average progress made in one

school year by students in the standardization sample), with

an average of 11 months increase for all subjects over the

10 week study. One source of support for the validity of

post-test scores came from similar results obtained by a

school district diagnostician with ubject IV. This subject

I .................
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was tested towards the endof the study as part of normal

assessment procedures, having received special class place-

ment for reading remediation. Her teacher reported similar

reading achievement levels and the child will require special

class placement.

Caution must be made in interpreting changes in test

scores sole function of the contingencies in the study.

Subjects did receive instruction from school teachers two

hours a week in reading. Yet these results are encouraging

and imply that earlier studies which failed to demonstrate

generalization from intervention to external measures were

due in part to differences in test format, rather than

strictly lack of change in the reading behaviors measured

by standardized achievement tests.

Changes in individual subtest scores on the Woodcock

Reading Mastery Test were shown to assess "areas" of

reading that seemed to be most improved. The construct

validity of individual subtests has not beenthoroughly

researched, but it is interesting to note that all but one

subject improved most on the Word Comprehension subtext

(excluding Letter Identification because of poor discrimin-

ability at the top end). This was somewhat surprising, in

view that Word Attack and Passage Comprehension seem to

measure the types of skills that were targets for intervention

in the present study (although scores on these two subtests

did improve substantially.) Possibly skills measured by the

i
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Word Comprehension subtext were increased because the

understanding of words in context may be an important part

of reading comprehension, and was thus increased as a

function of increases in comprehension.

In summary, the results from this study are consistent

with earlier findings which support the use of behavioral

management techniques in the remediation of reading deficits.

The use of the skipping contingency was found to be very

effective in increasing reading comprehension percentages and

maintaining these percentages as students classified

"learning disabled" progressed through successively higher

grade Ievels of reading materials. In addition, large

increases in reading grade levels were obtained on a standar-

dized reading achievement test. No consistent differences

were found between the word drilling, and phonics drilling

contingencies in their effects on oral reading errors,

although their cumulative effect produced marked decreases.

Future research may be directed to how these two

approaches may vary in effectiveness, depending on certain

subject variables. There is also a need to determine if and

how educators are making use of a growing body of research

that demonstrates the efficacy of a behavioral approach to

reading remediation.
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