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ABSTRACT 

This study w a s  designed to test the  effectiveness of a computer 

assisted i n s t r u h n a l  program in increasing reading rates of adolescents 

with learning disabilities. Twenty-one students were randomly assigned 

to two groups. The computer program provided training in letter, word 

and phrase recognition, column reading, and short article reading. Each 

of these parts of the  program allowed for controlled increases in the  

rate of presentation. The experimental group used the computer 

program in its entirety; the  control group used only that  portion of the 

program designed to provide prac-ke in  reading complete passages. 

Results of the study show that, for both groups, the computer- 

based methods raised reading rates to  near normal levels. Addikionally, 

the  experimental group's gain was reached in less time when compared 

to the control group. Maintenance testing, five months after the original 

study, indicated tha t  both groups of students were equally able to  

maintain their gains in reading rate. 



These students were not taught to  improve their  lower-level 

reading skills (decoding and word recognition), yet  they were able to  

improve their rates of reading to those expected a t  their grade levels. 

However, the i r  reading comprehension scores did not improve. It 

appears, therefore, that these students with learning disabilities had 

developed more eEi&nt reading s t r a w s .  

Further research to replicate these results and to  determine the 

relationships among improving reading subskills, reading rate, and 

reading com prehension is suggested . 
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CHAPTER I 

INTRODUCTION A N D  RATIONALE 

Context of the  Problem 

Adolescent s tudents  with learning disabili.ties ( L D )  often lag 

behind their peers in  reading comprehension, partly because of their  

i neEkkn t  reading skills. Unless and until adolescent readers can read 

a t  a r a t e  of 200 words per  minute o r  bet ter ,  they cannot fully 

comprehend the meaning of much of the  material that  is required reading 

in the  high school curriculum. Perfetti and Lesgold (1977) argued tha t  

many students w i t h  LD are i n e E k k n t  information processors precisely 

because they must spend an inordinate amount of time and effort on 

simply decoding words. This results in  a measurably slower ability to 

comprehend sentences and paragraphs and/or a complete inability t o  do 

so. While students axe concentrating on decoding, they must deal with 

single words and their definitions, thus being unable to attend to  the  

ideas presented in phrases, or for complete thoughts that  are presented 

i n  complete sentences. Perfe t t i  & Lesgold (1977) referred t o  this 

information processing problem caused by a slow reading rate as  the  

"bottleneck" hypothesis. Without a sufficiently rapid reading rate, 



s tudents  w i l l  find themselves unable t o  digest the complete ideas 

presented in these m a s  because, by the  time slow readers read to 

the  end of a paragraph, they will have forgotten the  content of the  

beginning of the  paragraph. Thus, a more e E c k n t  and rapid reading 

rate is essential to basic literacy for the adolescent student, 

Previous work in the  area a€ reading rate improvement w a s  done 

in the  1950's and 1960's and focused on the  effir=acy of tachistoscopes, 

reading pacers ,  f i lmstrips,  and  o the r  devices such a s  reading 

accelerators. Many w r i t e r s  and researchers during the 1950's and 

1960's focused on the relative me* of these devices and techniques. 

Braam (1963) showed tha t  not only ra te  bu t  also flexibility can be 

developed in  high-school students a s  a result of using some of these 

met'Iods . 

It seems to be both appropriate and timely to evaluate the  merit 

of using c u r r e n t  technology t o  t r y  t o  increase reading rate and 

comprehension. Computers provide possibilijies for assisting learning in 

a fashion tha t  is similar to the technology of the 1960's and may also be 

as  effective as, and possibly more eft-icient than, traditional teaching 

methods relying solely on printed text, However, there are djfEkulties 

in  comparing printed text  with computer-based ma*. These include 

length and reading di.f•’kulty of materials, differences in the  mode of 

presentation of materials (screen vs. paper) and student motivation. 



The purpose of this study was to compare the relative merits of 

two W e r e n t  computer-based approaches t o  increasing reading speed for 

adolescents w i t h  LD. The goal w a s  to investigate if one method would 

be superiDr to the  other in increasing reading rate, without sacrificing 

comprehension, and t o  determine if one or  t h e  other method w a s  

superior in helping maintain any resulting gains in reading rate. One 

group of s tudents  followed t h e  detailed methods presented by the 

computer program to learn how to recognize letters, words, phrases and 

passages, and practiced reading them more rapidly. The other group 

only practiced reading passages a t  increasingly rapid rates. B o t h  

groups used a com mercially available computer program, specifically 

Speed Reader 11, by Davidson & A s s o c i a t e s ,  for  both presentation of 

text  and for timing. 



CHAPTER I1 

REVIEW OF THE LITERATURE 

Torgeson and Young (1984) have suggested that there are two 

major uses for Computer Assisted Learning (CAL) in improving Learning 

Disabililies educatbnal practice. These are: 

a.) to increase w ~ g  skills through the  use of computers as  

word pmcesscrs, arid 

b.) t o  increase reading proficiency through the  use of the 

computer as a tool i n  improving word recognitian speed and 

accuracy. 

The arguments behind these two uses s t e m  from the recognition 

that most students w i t h  LD lack good readers' easy ability to recognize 

words (automaticity) and t o  manipulate both words and sentences i n  

their writing. 

The goal of fluent reading is comprehension, and comprehension 

does not =cur without accurate decoding. However, accurate decoding, 



by itself, w i l l  not lead to comprehension, because both accuracy and 

speed must develop before comprehension is possible. Most students 

with LD do not suffer from an inab- to comprehend text  so much as  

from an inabilky to process text e•’Wkntly (Curtis, 1980; Frederikson, 

1978). The relationship between comprehension and word recognition 

speed is important because "less skilled reading may be in part  due to a 

failure to develop automaiicity, thereby causing a d-t in  the  amount 

of attention avnihhle for comprehension" (Curtis, 1980, p. 656). The 

essential M e r e n c e  between students w i t h  LD (and poor readers) and 

good readers is tha t  good readers spend f a r  less time in recognizing 

words t han  do s tudents  with LD, and therefore are more able to 

interpret and connect longer pieces of text more efficiently (LaBerge & 

Samuek, 1974; Lesgold & Perfetti, 1981). 

Many s tudies  have shown t h a t  poor readers read relatively 

slowly (Biemiller,  1970; Curtis, 1980; Katz & Wicklund, 1971; Kolers, 

1970,1975; Lesgold & Curtis, 1981; McCormick & Samuels, 1979; PerEetti & 

Hogaboam, 1975; Samuels, Begy, & Chen, 1975-76; Shankweiler & 

Liberman, 1972). It has been argued tha t  the  connectbn between word 

recognition and  comprehension is more coincidental t han  causal 

(McClelland & J a c k s ~ n ,  1978), b u t  o thers  have pointed ou t  t h a t  

increasing word recognition skill leads t o  an improvement in reading 

comprehension while the reverse is not apparent (Stanovich, 1982) . 



The theory of automatic information processing i n  reading 

developed by LaBerge and Samuels (1974) described several stages of 

information processing necessary for reading. According to this theory, 

skilled readers  a r e  those who a r e  able t o  employ each of these 

processes automatically, Although any one process can be attended to 

selectively, a reader can do so only at the expense of some other 

process. Furthermore, if a reader's attention is focused too much on 

any one process, overall reading performance, especially speed, is 

reduced. Thus, slow, inaccurate, o r  incomplete decoding of individual 

words w i l l  demand t h a t  t h e  reader  pay too much attention to the  

structure of the words and w i l l  adversely affecct reading comprehension. 

In addition, if too much attention is paid t o  decoding words too 

frequently, and it takes too long to read an individual word, a reader's 

sh~rt- term rnernory may be + a e d ,  restti?g in preceding words being 

forgotten before a phrase or sentence is completed. Similarly, ideas 

presented in recently read phrases may be forgutten (Beck, 1977; 

Gough1 1972; LaBerge & Samuels, 1974; Perfetti & Lesgold, 1977). Such 

a situation, where short-term memory may ac t  as  a "bottleneck" to 

prevent reading comprehension (Perfett i  & Lesgold, 1977), results in a 

vicious circle: a reader cannot read faster because too much attention is 

required to decode the words for their meaning, and comprehension fails 

because the reader doesn't read rapidly enough, 

The "bottleneck" hypothesis suggests t h a t  these lower-level 

processes need t o  be learned t o  t h e  level  of automaticity before 



sui3dently rapid reading is possible. It also suggests that, without 

sufficric.ntly rapid reading, comprehension of more difficult material is 

not possible. However, Perfetti  & Lesgold (1977, p. 26) cautiously 

pointed ou t  t ha t  improving reading speed alone does not necessarily 

r e su l t  i n  improved reading comprehension. They suggested that  

additional training of comprehension skills may be necessary to induce 

improvement in students' reading corn prehensbn. Per ie t t i  & Lesgold ' s 

caution appears to be vindicated in  a study by Fleisher, Jenkins and 

Pany (1979). Fleisher, et a1 (1979) attempted t o  provide research . 

evidence t o  suppor t  t h i s  relationship between decoding speed and 

comprehension. They trained poor readers in decoding of single words 

and phrases. While they found that the training skgnScantly increased 

the  decoding speed of single words, they found no improvement i n  

comprehension performance. Fleishes et d, conc1uded that ~ e i r  res~lts 

challenged the decoding-sufkkncy o r  "bottleneck" hypothesis because 

training succeeded in increasing the  single word decoding speed of poor 

r e a d e r s  t o  a l e v e l  comparable  t o  t h a t  of good readers,  while 

comprehension scores were not increased. 

However, Blanchard and McNinch (1980) questioned whether the 

Fleisher e t  aL research was actually a test af the  decoding-sufkkncy 

hypothesis because their expedment "failed to establish a rate transfer 

effect  t o  contextual  reading r a t e  and ,  hence, t o  comprehension 

performance" (p.563). 



Also, a s  Perfetti b Lesgold (1977) originally pointed out, 'the 

rapid and automatic decoding necessary for  comprehension accuracy 

involves "both automatic phonologic=al decoding and semantic decoding" 

(p. 18). According to the  "bottikneck" hypothesis, it is necessary to  

improve both word recognition speed and accuracy: "speeded word 

recognition p r a h e ,  even with short-duration presenta&ns, does not, 

in itself, exert  much M u e n c e  on recognition speed or on comprehension 

accuracy, However, when the emphasis on speeded recognition is 

augmented by instruction in tactics for  recognition, both recogni&n 

speed and cloze test performance are improved" (p.30). 

Without doubt, students with L D  need t o  learn to read words, 

phrases, sentences and paragraphs with greater speed and accuracy. 

To +- end, Torgesox (1986) arg-iied 'that computers should be used to 

build fluency in reading by developing automatic word-recognition skills, 

H e  states t h a t  t h e  computer is well-designed t o  a s s i s t  i n  t h i s  

development of "automaticity" because of its abiliky to efEiciently provide 

supplemental practice on previously taught skills. A s  Ragosta (1982) 

pointed out,  "The advantage of t h e  computer for  drill-and-practice 

activities lies in the  computer's efficj_ent use of lime. For only 10 - 20 

minutes daily, t ruly individualized drill-and-practice can be used t o  

i n s t r u c t  s tudents  a t  the i r  own ability levels, to  provide immediate 

feedback to each response, to move students ahead on the basis of their 

mastery of subject ma*, to keep records of each students' placement 



in  each strand of each curriculum, and to do this with demonstrable 

effectiveness over a period of years" (p. 32). 

Torgeson (1986) also detailed the need fo r  well-designed 

programs in  the area of remedial reading ski& that  may not ye t  be 

available due to the  limited memory size and capabilities of typical 

computers available to classroom teachers today. Until more powerful 

and less costly computers are readily available in the  classroom, many 

programs wil l  continue to be less than ideal. They wil l  continue to be 

restricted in their ability to monitor s tudent  progress and suggest 

further areas and levels of practice. Such is the case w i t h  the  program 

used in t h i s  experiment. Its limitations a r e  described and some 

suggestions are made for improving the  program in the Methods section 

of tkr! paper. Sixce, however, canput- programs can be designed to 

follow good educational practice and they can provide a level and degree 

of individualization t h a t  no teacher can provide, it makes sense to 

suggest improvements in  capabiXky and design now. These suggestions 

need to be based on sound educational arguments and clear research 

results t h a t  demonstrate the  viability of the  computer's use in the 

classroom. 

Recently, efforts have been made to develop computer programs 

to assist in  remediating the word-recognikbn skills of students with LD . 
Wilkinson ( 1 9  83 ) described a com puterized reading program called 

READINTIME which is designed to develop rapid word recognition, to 



provide a variety of methods of presenting and pacing text and b assist 

in  record-keeping. Because t h e  word-recognition portion of this 

program provides prase only in  recognizing words, not in recognizing 

their meanings, the  author admits there are serious limitations t o  its 

current design. With the  additbn of semantically meaninqful components 

to this portbn of the  program, READINTIME may prove to be a valuable 

tool for  both teaching and research. Wi lhson  describes a second 

portion of READINTIME t h a t  provides readers  control  over t e x t  

seledm, framing and pacing. A s  a tool for measuring the frequency 

and nature of a reader's skipping and/or rereading text, this section of 

READINTIME has many pobmtial uses in reading research. It lacks, 

however, an  ability t o  check readers '  comprehension of text, and 

therefore may not be suitable as  an instructional tool tha t  would help a 

reader develop reding speed c r i  no 'loss in comprenension. 

Nor does the program allow readers to monitor their understanding of 

text as they read. Both of these capabilities, if added to the program, 

would make a powerful teaching tool as w e l l  as  a powerful instrument 

for research. 

For t h e  purposes of t h i s  s tudy,  it was decided t o  use a 

computer program that ,  while it lacks record-keeping abilities, does 

require readers to demonstrate an understanding of the content of the 

passages read. The advantage t o  using such a program is tha t  it 

provides both controllable reading pace and a check on com prehension. 

It does not, however, provide practice or opportunity in vocabulary 



building. This was not considered a fault in the  program, a t  least not 

for the  purposes af this study, because the intent 'here was to improve 

reading speed separate ly  from a n y  consideration of developing 

vocabulary skills. 

Many adolescents w i t h  L D  continue to read slowly even after 

they have gained su•’•’i&nt decoding skills, largely because slow reading 

is their habitual reading mode/stratesy. Perhaps by being shown an 

alternative, faster, method of reading, using ma* w e l l  w i t h i n  their 

independent reading abilkks, they could learn t o  marshal more af their 

decoding and automak word recognition skills and bring them to bear 

on reading more quickly, more accurately, more effkiently, and with 

improved comprehension. To gain fluency in reading, they may w e l l  

requixe sufficient practice a t  reading more rapidly than they do 

"naturally". The computer, because it can present t e x t  a s  either 

words, phrases, sentences, o r  "pages", a t  variable rates, may be well 

suited to this task. 

Previous work in the  area of reading rate improvement was done 

in the 1950's and 1960's and focused on the  e•’Eicacy of tachistoscopes, 

reading pacers ,  f i lmstr ips ,  and  o the r  devices  such as reading 

accelerators. This research found mixed resul ts  fo r  the  use of 

mechanical aids to reading. Questions were raised about the  relative 

merits of mechanical aids and well-motivated reading. Some studies 

questioned t h e  effectiveness of t h e  tachistoscope and other pacing 



devices i n  improving reading rate, vocabulary o r  comprehension 

(Anderson & Dearborn, 1952; Manolakes, 1952; Bormuth & Acker, 1961; 

Jones & Van Why, 1963). Tinker (1967) summarized these findings by 

stating tha t  the use of such devices resulted in improvements in reading 

skills that  were "no greatar than tha t  resulting from motivated reading 

alone" ( p. 608 1 . Few of these studies reported tha t  the effects of 

reading rate improvement increased other reading skills, in particular 

vocabulary and/or comprehension. Other studies, however, were more 

positive about the usefulness of these devices. Brown (1958) described ' 

and supported the utility of the tachistoscope in  improving reading 

skills, including rate. Braam (1963) showed tha t  not only rate but  also 

flexibility can be developed in  high school students as  a result of using 

some of these methods. A s  a result of these kinds of studies, much 

in+=est was generated in these devices, and many schools and clinics 

employed them. However, one of t h e  major criticisms made of 

tachistoscopes and other devices was  t ha t  the gains made in reading 

rate, while as good as  those made by more text-oriented methods, did 

not transfer t o  reading normal text  and t h a t  these gains, therefore, 

. .  . w e r e  arhfiQal and transibry (Spache, 1963; Tinker, 1967). 

Similarly, gains in reading ra te  t h a t  may occur when using a 

computer cannot be counted as  useful if they are dependent on the 

controlled presentation available only through the  computer. Hafner 

(1967, p.289) discussed t h e  ways in which skills learned by any 

mechanical method need t o  be transferred to normal reading materials, 



unaided by mechanical devices. Any gains in reading rate must transfer 

to written tex t  if they are to be of benefit to students whose primary 

reading materials are books and papers. Provision was made throughout 

th is  s tudy t o  measure t he  t ransfer  of reading rate improvement to 

normal textual material. 

It  would be useful t o  demonstrate t o  both computer-using 

educators and to those skeptical about the  viability af computers in 

schools t ha t  reading instruction is one area where the  computer is a 

valuable adjunct to tra-nal methods of instruction. The computer 

combines the abil-jfiras of the tachistoscope, the  reading accelerator, the 

reading pacer, and the  f i lms-  in  its ability to present text. It can 

display words, phrases, sentences and paragraphs, either in isolatbn or  

as  ~ c a ~ u c u s  b x t .  Its rate ~f presentation can be adjusted and its 

resu l t s  can be monitored. I t  can also provide in s t an t  feedback 

regarding levels of achievement and reading ra te ,  thus  providing 

incentive .to students to continue to improve. 

Many adolescent s tudents  with LD read a t  a r a t e  t h a t  is 

considerably less than the  average for their peers, &en no faster than 

120 words per minute. Harris (1968) and Taylor, Frackenpohl, & Petbe 

(1960) presented norms for reading rates ( w i t h  comprehension) a t  each 

grade leveL For high school students, they are as follows: 

GRADE: 7 8 9 10 11 1 2  

RATE: 195 204 214 224 237 250 



Clearly, reading rates af students with LD need to be increased. 

The goal of this study was to improve the reading rates of the students 

involved to these norms or higher. 

Improving reading rate necessitates an increase in both word- 

recognition and in sentence and paragraph comprehension. P r o v W n  

was made f o r  s tudents  i n  t h e  experimental group of the  study to 

pra&e rapid word and phrase recognition as w e l l  as to increase their . 

rate of reading of sentences and paragraphs. Students in the  control 

group w e r e  provided an abundance of practice in reading only complete 

artidles a t  increasingly rapid rates. 

Compu- assiskd Ln,struction, its &&ky to v a ~ y  'she speed 

and manner of presenting text, can be particularly useful in practicing 

and developing increased reading rate. However, a well-designed 

reading ra te  improvement program must also include consideration of 

reading comprehension. There is no benefit to a student in  improving 

reading rate if it is gained a t  the expense of understanding. Reading 

rate and comprehensim are interdependent. Fisher (1967) argued for 

the use of a reading score measure that  is a product of both rate and 

comprehension, thus rendering a consistent measure of overall reading 

ra* improvement. This score, called a Reading Efficiency Score ( REF ) , 

is obtained by multiplying reading rate, measured in words per minute 

( W P M ) ,  by reading accuracy, measured as a percent  of cor rec t  



responses to questions about the content of what was read. Because it 

combines t h e s e  two variables,  and  because it t ends  t o  weight 

comprehension more when s p e e d  rises a n d  speed  more when 

comprehension drops, the - REF score also makes comparisons between 

easy and hard reading material more meaningful. This measure of 

reading efficiency w a s  included as a dependent variable throughout this 

s tudy  on all measures of both computer-aided and normal textual 

m a w  

Hypotheses 

It w a s  hypothesized t h a t  a course in reading rate training, 

followirag &-er of two mekh~ds, woldd s i g - - n C L y  inc~esse the rate of 

reading of adolescent  s tuden t s  with LD, with no loss  i n  t he i r  

comprehension, It w a s  further hypothesized tha t  a complete computer 

assisted learning program would increase these skills a t  a greater rate 

than a program which consists exclusively of computer assistE?d ~ e d  

reading practice sessions. 



CHAPTER I11 

METHOD 

Subjects 

The part icipants i n  t h i s  s t u d y  were twenty-one s tudents  

currently enrolled in  a Learning Assistance Center program at Argyle 

Secondary School in North Vancouver, located in a middle t o  upper- 

mi,ddle class n=&ghbc~rho&. These &dents were already enroiled in a 

prcgram of remedial reading, writing and/or spelling instructbn. A l l  

had received remedial instrudzbn in the  past, a s  elementary school 

students, and had I.Q. scores t h a t  w e r e  average or higher. Their 

deficits in reading ability were su•’•’kkntly large - they w e r e  reading 

about 2-3 grades below grade placement. Because of the discrepancy 

between adequate intelligence and academic achievement, their earlier 

diagnosis of learning d i s a b W s  i n  elementary school appeared to  be 

vdlid. 

The s tudents  were randomly divided into two groups. The 

number af girls and boys in both groups was equivalent (30% girls; 70% 

boys) .  The average reading ability, as measured by a recently 



adminiswed d i a g n o s ~  test, was approximately equal in both groups. 

All students and their parents gave their informed, written consent to 

take par t  in the  study. 

The average age of s t u d e n t s  i n  Group 1 was 15.4 years  

(S.D.=O.88), and in Group 2 was  15.6 years (S.D.=0.71). The average 

grade placement for students in Group 1 was 9.6 (S.D.=0.77), with a 

range af grades 8 - 11; average grade placement for students in Group 

2 w a s  10.4 (S.D.=0.75), w i t h  a range of grades 9 - 11. The average 

grade-equivalent score i n  reading comprehension on t h e  Stanford 

Diaqnow Reading Test (SDRT) , Blue level ,  f o r  Group 1 w a s  5.7 

(S.D.=l.6), and for Group 2 w a s  6.4 (S.D.=l.8). The average grade- 

equivalent score in  reading rate on the SDRT for Group 1 was 7.2 

(S.D.=1.7), and for Group 2 was 7.4 (S.D.=2.4). Plrior to training, the  

average reading rabi rr).easurec? Lr words per minute, based on three  

passages taken from - BBR, book 2, w a s  153 WPM for Group 1, and 140 

W P M  for Group 2. 

Procedures 

Students w e r e  divided into two groups: Group 1 received the  

entire computer instructional program, which comprised instruction and 

practice in  reading letters, words, phrases, and passages a t  increasingly 

rapid ra tes .  Group 2 used only t h a t  portion of t he  computer 

ins t ructhnal  program tha t  provided practice in reading passages a t  



increasingly rapid rates. Both groups used the  same mode of practice, 

and the  same computer program. 

It w a s  important to ensure t ha t  students in bath groups received 

equal time a t  the computer, so tha t  the amount of time on the  computer 

did not  become a confounding factor  i n  the  results of the study. 

Therefore, since students in Group 1 spent an average of 30 minutes 

per session in reading rate w a r m  up and p r a w e ,  those in Group 2 

spent an average of 15 minutes on reading rate practice followed by 15 

minutes on computer-based spelling practice using Spell-It. Since this 

program w a s  produced by t h e  same manufacturer (Davidson), this 

&ectively controlled for m e r e n c e s  in the  instrucctional materials each 

group used, Each student, in both groups, w a s  able to practice h idhe r  

reahg improvement a t  the computer every second day, for a total of 20 

sessions per student, over the 6-week period of the experiment. Thus, 

each student received close to 600 minutes (10 hours) of practice on the 

computer, 

Stimuli: Computer Program 

Speed Reader 11 consists of a master program disk backed by a 

data-disk containing 20 "eye-movement1' passages and 15 "speed-reading" 

passages. Three supplementary data-disks are available (labelled A, B,  

and C ) , each of which contained 20 additional "eye-movement" passages 



and 15 addi.tiona1 "speed-reading" passages. The passages provided with 

t h e  master program disk are intended f o r  use by adults. Those 

included on Data-disks A, B, and C are  appropriate for those reading at 

different levels: Grades 4 t o  6, 7 to 9, and 1 0  to 12, respectively. 

"Eye-movement" passages on these data-disks are each approximately 

150 to 180 words long; "Speed-reading" passages on these data-disks are 

each approximately 400 words long. Both types of passages are graded 

by diEculty level, using the Fry and Dale-Chall methods of grade-level 

evaluation - a combined measure of sentences per 100 words and 

syllables per 100 words. It is possible to edit the  "eye-movement" and 

the "speed-reading" passages, and to add passages to the disks, using 

the program's built-in editing functions. I t  is possible, but  not 

remarkably easy to do so. The editing procedure employs a very 

rudimentary word-prscessor wk&h reqees changes be made line by 

line, not by word or  by letter, so tha t  changes to  the  en- can be 

time-consuming and laborious. A t  least 5 additional passages were added 

to each data-disk, in order to have a suf-nt number of passages 

available for student practice and testing. This avoided the  repetition 

of any one passage by any one student. These a d d i - n a l  passages, of 

the same length and diEculty, w e r e  taken from Timed Readings (Spargo 

& WilListon, 1980), books 3, 5 and 7. 

Group 1 students followed all the procedures available through 

the Complete Speed Reader I1 computer program. These included warm- 

up  exercises, eye-movement lessons, column-reading lessons, and 



passage-reading lessons. They also consisted of timed reading tests 

before, during and after the experiment. 

Warm-up Exercises. The warm-up exercises consisted of two 

parts: practice with letters, followed by practice w i t h  words. In each 

phase of the warm-up sessions, the letters or words w e r e  presented 

initially fo r  one second, and then disappeared from t h e  screen. 

Students were then prompted to  type what w a s  seen. Correct letters 

appeared beneath the  ones typed so  that  students could quickly identify 

any errors. I•’ they typed the presented letters or words correcUy, 

another set w a s  presented on the  screen, however, this time for less 

time. Speed of presentation was  labelled on the screen as  a number, 

not in words per minute. That is, an indication appeared on the screen 

that fa is spee6 1, or this is speed 2, ek., to a maximum of speed 15. 

Warm-up Exercises (letters) . Let ters  were presented initialLy 

two a t  a time. When students reached their maximum recognition speed 

- whether this w a s  the  maximum speed possible (15) or  whether it w a s  

less - they were instructed to  practice with three, and lastly w i t h  four 

letters. On reaching their limits, the program presented a summary of 

the  practice session, detailing the number of attempts with 2, 3 and 4 

letters, the  percentage of correct  responses, and the  last obtained 

speed w i t h  each set of lettars. A t  this point, they were instructed to  

record the results and proceed b practicing with words. 



Warm-up E x e r c i s e s  ( w o r d s ) .  The warm-up exercises with 

words used the  same procedures a s  those for the  warm-up exercises 

w i t h  letters, except t ha t  groups of words ra ther  than letters were 

practiced. Again, the words w e r e  presented two a t  a time, initially for 

one second, and then disappeared from the screen. H e r e ,  a phrase 

such as: "jog cautiously" or  "gorgeous students'' was  presented, initially 

for one second. Students were prompted to  type the phrase, and, if 

successful, read another phrase, presented for  less time, up to a 

maximum of speed 15. If correct, they would see the next phrase 

presented f o r  less t i m e ,  unti l  t h e y  had reached t h e i r  maximum 

recognition speed, a t  which point they  moved t o  t h e  next level, 

consisting of three-word phrases. The final level of warm-up practice 

consisted of four-word phrases  presented on t h e  screen. After 

completing +U level, students were instructed to record the  results, 

Records w e r e  kept by hand on a modified version of the record sheet 

provided i n  t h e  program package. The program is not capable of 

recording on disk the progress of individual students. 

This phase a•’ the warm-up s e s h n  presened serious difficulfies, 

not encountered previously, for many students. Unless the phrase was 

correctly spelled when the  student re-typed what was seen, it was 

counted a s  incorrect, and the next phrase would be presented a t  the 

same speed. A s  a result, many students never got beyond speed 1 in 

this portion of the  warm-up sessions. Most students could read the  

phrase accurately, but  had di•’Eiculty either w i t h  spelling it or w i t h  

typing it exactly. It was not possible to m o w  this par t  of the 



program t o  allow students to practice word recognikhn with easier 

words. Since this did not accurately rdect their a b w  to read the  

phrase presented, it was seen t o  be  an invalid approach to rapid 

recognitbn of phrases, and had to be discontinued as a part  of t h e  

warm-up sessions aftar the  first three sessions for each student in this 

group. This phase of t h e  program could be improved greatly by 

allowing students to select •’rom a choice of possible phrases, including 

good distracbrs. 

Eye  Movement Lessons.  After completing the  warm-up session, 

students in Group 1 were i n s t r u e d  to take an "eye-movement" lesson. 

These lessons consised of passages that  w e r e  approximately 150 to 180 

words long, and were presented as phrases t h a t  moved across the  

screen in nuch the sane manner as one reads normai text. That is, a 

group af words would flash on the top left side af the screen and then 

disappear, followed immediately by another group of words on the  right 

side. Phrases would continue to be presenbd in this manner, back and 

forth, down the  screen. Passages were constructed so that  two phrases 

were presented on each line of the  screen. The third phrase would 

immediately appear a t  the far left aE the screen, down one line from the  

previous phrases. The effect of this manner of presentatbn was to 

closely mimic a normal method of reading - left to right eye-movement, 

line by line, down the  page. When the  phrases reached the bottom line 

of the  screen, the  same procedure would repeat itself, unlil the end of 

the  article. Speed of presentation, not in words per minute, but  on a 



scale from 1 (slow) to 9 (fast),  was selected by the  student. Before 

s tudents  began reading any "eye-movement" passage, they were 

prompted to enter the speed a t  which they wished to proceed. Few 

students in the  expeximental group w e r e  able to read these passages a t  

a speed higher than Speed 3. After reading each passage, students 

w e r e  ins t ruc ted  t o  t a k e  a comprehension quiz consisting of four 

multiple-choice questions to test their accuracy of understanding, and to 

record t h e  name of the passage read,  thei r  accuracy score (as a 

percentage) and their speed. 

The in*n&n of this p o e n  of t he  computer assisted lessons 

was to give students in the experimental group an opportunity to read 

i n  a manner t h a t  many _of them reported w a s  different &om their 

p revbus  reading experience - i.e. i n  phrases. Indeed, they were 

forced to do so. Previously, many o•’ them stated, they had read word 

by word. It w a s  thought that  this portion of the  CAI, along w i t h  the 

next, would be most bene&Ad in assisting students to learn to read 

more rapidly and in a more -nt manner. 

Column Reading Lessons. Students in the experimental group 

were nex t  ins t ructed t o  read passages in columns, either with or  

without a line, down t h e  cen te r  of t h e  screen. In this mode of 

presentation, each phrase w a s  centered on the screen, one phrase only 

occupying one line, s o  t h a t  t he  phrases t h a t  comprised the  article 

required the  student to scan vertir=ally down the  screen, not left t o  

right, across, and then down the screen. The optional vertical line was 



available as an aid to focusing one's attention on reading each phrase in 

as  few eye-movements as  possible. Students w e r e  able to select from 

the same list of twenty "eye-movement" passages. Again, speed was 

selectable, bu t  this time in words per minub, ranging from 100 to 2000 

WPM. Students were directed to select speeds appropriate to their 

previously measured a b w s ,  and none exceeded 350 words per minute. 

Again a comprehensbn quiz consisting of four multiple-choice questions 

followed each passage, and students recorded the name of the passage 

read, their accuracy score (as a percentage) and their speed. 

Although the program suggests that  it is possible to read each 

phrase in only one eye-span, this was not physically possible. Many 

phrases consisted of three or four words, and were comprised of up to 

20 characters. Research on eye-movements has established t h a t  a 

slciUed reader has a visual span of about i5 - 25 characters, which is 

approximately 2-4 words, but can accurately discriminate only 7 or 8 

ktkrs in any one eye-span (Rayner & McConkie, 1977; Wilkinson, 1983, 

p. 185 ) Additionally, when reading unfamiliar, exposibry m a t e r i a l ,  

skilled readers fixate almost every word individually (Just  & Carpenter, 

1980) . Most of the students in this study were not skilled readers, and 

thus found they could not see all af each phrase in the time provided. 

With continued practice, most reporbd tha t  they were able to see most 

of the phrases. They did report, however, that  they found the optimal 

vertical line distracting. Even if they were able to follow the method of 

focusing on the vertical lhe provided, as  suggested by the authors of 

Speed Reader 11 they stated tha t  they were able to read the letters a t  



the extremities of each phrase only as  blurs, and any u n f a m w  words 

required them to slow down to a rate that  would not enable them to 

read the other words presented in the same phrase. 

Reading Passage  Lessons .  The h a 1  portion of the computer 

aided learning program consisted o•’ reading passage lessons. Students 

selected from a list o•’ 15 reading s e l ~ n s ,  each approximately 300-400 

words in  length, and a t  an appropriate level of reading diEkulty. They 

next selected the speed, in words per minute, a t  which they would read 

each passage, and the  "window size" of its presentation. Speeds 

selected by the students ranged from 100 to 400 words per minute, as 

determined by their previous timed reading tests, and was increased by 

1 0  WPM after successfully completing each passage. Successful 

completion of a passage ineant obtaining 70% o r  bet ter  on the  

comprehenshn quiz that followed each passage. If they w e r e  not able 

to obtain this level of accuracy, they repeated the same reading rate on 

the next passage, until they did achieve 70% or bettex on the quiz. 

"Window size" referred to  the number of lines that appeared on 

the screen a t  one time. This could range from 1 to 12 lines, but most 

students preferred to use 3 ta 4 lines, as this gave them a better "feel" 

for their speed of reading. Following each passage was an eight i t e m ,  

multiple-choice com prehension quiz. Students then recorded the name 

of the passage they had read, their rate of reading, and their accuracy 

score (as a percentage). 



Most students had little difficulty in pra-g w i t h  this portion 

of the program, with the exceplion of the  method required to choose a 

reading passage. They had to select from the catalogue of 35 passages 

provided on the screen. Lf they were doing an "eye-movement" lesson, 

they had to choose from among the  list of 20 "eye-movement" passages, 

identified on screen by an "EM" prefix to the  name of t he  passage 

itself. If they were doing a "speed-reading" lesson, they had to choose 

from among the  list u•’ 15 "speed-reading" passages, identified on screen 

by a "SR" prefix to the  passage name. Af&r deciding which passage to 

read, ensuring tha t  it was not one of the ones they had previously 

read, they then had to type the  exact name of the  passage, complete 

w i t h  its proper prefix, spelling and punctuation. This required 

accurate typing and spe.Uing skills, and w a s  a y  a major cause of 

frustratLon, WitL;  practice, al l  students w e r e  able to do this correcctly, 

but  an ea&r method of selecting passages should be developed by the  

authors of t h e  program. The original passages that accompany the  

program, and which are intended for use by adults, are able to be 

selecbd by number. It would s e e m  to be only reasonable that  selecting 

passages be made just as  simple for younger and/or less skilled readers. 

T i m e d  R e a d i n g  T e s t s .  Timed reading t e s t s  were used to 

compute s tudents '  reading r a t e  and comprehension, using materials 

supplied on the supplemental data disks, These tests were taken four 

times by all students: once as a pretest, before doing any lessons; once 

as  a post&st, on completion of the six weeks of lessons; and twice 



during the  reading rate experimental period: students in bolth groups 

b o k  one test after their first 6 sessions on the  computer, and another 

after their 12th session. Students selected a passage from the  ljst of 

"speed-reading" passages on the  appropriate data disk, again entering 

its name along with the required "SR" prefix, after ensuring that  it was 

not one they had read in a previous lesson. 

In these tests, the  passage w a s  presented as  "pages" of text, 

one screenful at a time. When the students finished reading a "page", 

they pressed the space bar on the compu- keyboard and the  next  

"page" of text appeared. They continued in this manner until the end 

of the passage. Their reading rate appeared on the  screen after they 

had read the  passage in its entirety, and they recorded this in words 

per minute, They then took an eight i t e m  multiple-choice quiz to 

dleW-e tbeir accwacy d comprehensbn, and recorded their score as  

a percentage, along w i t h  the name of the  passage they had read. A s i d e  

from some initial aifficulty w i t h  selecting a passage, as noted above, this 

portion of the program offered no new problems. 

Group Differences in Procedures. Students in Group 1 used 

all  port ions of t h e  Speed Reader I1 program, a s  outlined above. 

Students in Group 2 used only the  Timed Reading tests and the Reading 

Passage lessons. In essence, the experimental group practiced for  a 

considerable amount of time with Warm-up, Eye Movement, and Column 

Reading lessons, i n  addi&n to doing what all students in the  contvol 

group did only: practicing with the  Reading Passage lessons and taking 



the Timed Reading tests. Because students in Group 1 required an 

average of 30 minutes per lesson to complete their work, and because 

students in Group 2 required only an average of 15 minutes to  do 

theirs, Group 2 students made up the ~e Werence  on the computer 

by practicing their 

program des-ed by 

In this way students 

spelling skills, using Spell-It, another computer 

the same company that  designed Speed Reader 11. 

from both groups had equal amounts of time on the 

computers during the experiment. 

Independent V a r i a b l e  

Both groups of students w i t h  LD received six weeks o•’ training 

in rate of reading improvement. Group 1 received computer assisted 

iaaseu-n ~II letter, word, and phrase recsg~nitbn, as we31 as practice 

in phrase and passage reading, while Group 2 received computer-based 

timed reading practice only. This instructbn, for both groups, included 

two parts: Firs t ,  abundant practice w i t h  easy reading materials to 

develop fluency; and, second, practice w i t h  a series of timed reading 

exercises with comprehension checks. Mativation for both groups was 

controlled, involving both immediate feedback and the intrinsic reward 

for improvement of being able to move upwards to a higher rate of 

reading. 

Dependent Variables 



Measures on three dependent variables were collected in this 

study: reading rate, reading fluency, and reading comprehension. 

R e a d i n g  rate is defined as the rate a t  which a student is able to read 

w i t h  fluency, flexibjlky and comprehension, measured in words per 

minute. Students in both groups were advised to increase their reading 

rates relative to their beginning levels. A s  they progressed, increased 

and acbvab le  targets were set. 

R e a d i n g  fluency is defined as the ability to read wi th  relative 

ease and without losing the gist of the text. Initially, and throughout 

the project, students in both groups read material that was w e l l  within 

their  independent reading ability. This was measured as  Reading 

Efkkncy  ( R E F ) ,  as described above. 

R e a d i n g  comprehension is defined as  the ability to understand 

and remember the confkr-t (purpcse, rn& ideas, detds ,  sequence of 

events, etc.) of a reading passage. Each and every timed reading 

passage, for both groups, w a s  followed by questions focusing on these 

content areas. 

Reading ability - vocabulary, comprehension and rate - was 

measured by t h e  Stanford Diagnostic Reading Test (SDRT) . Reading 

rate was also measured in  normal textual materidls, using averages 

obtained in three trials/sessions on materials in Be a Be- Reader - 
Book 2 ( B  - B R )  . Reading rate was measured additimally by a test using 

materials supplied in the computer program - Speed Reader 11. Al l  tests 

were administered both before and a f k r  the experiment, using identical 



procedures but  difEerent passages from or  W e r e n t  forms of the same 

tests. It should be noted tha t  t he  tests of reading comprehension 

employed here W e r e d  from those used on t h e  SDRT, and on the  

computer assisted instructional (CAI )  m a t e r i a l s ,  i n  that  these were not 

multiple-choice questions. 0 n t h e  B B R materials, students were - 
required t o  provide word, phrase or  sentence answers to questbns 

after reading the  700 - 1200 word text. They were not permitted to 

look back a t  the text  for informatbn. Because these questbns required 

greater precision and quantity of recall, and because they offered none . 

of the  clues so often provided in multiple-choice questions, all students 

found t h e m  more dif•’icult, although they also found them to be closer to 

the  kinds of tests they ordinarily encountered in schooL 

Significance 

It w a s  hoped tha t  this study would show that  the  computer can 

be of assistance in the area of reading rate instruction a t  the high 

school level. By using a relatively well-designed and flexible, 

com mercially-available computer program, it is hoped t h a t  o ther  

educators w i l l  be able t o  incorporate these  findings in t h e  own 

repertoires of &ckcing methods. While the  computer is being used w i t h  

increasing frequency in Learning Assistance Centers, very few studies 

have been done to determine objectively what advantages it Hers over 

other  methods of instruction. Some educators have welcomed the  

computer with open a r m s ,  and with little experience to judge its utility. 



Others have shied away from using it, suspecting it to be just another 

technological gimmick. It is also hoped that  this study will encourage 

other  educators and researchers  t o  s tudy  other areas where the  

computer may be of use to other groups of students, and especially to 

adolescents w i t h  LD. 



CHAPTER IV 

RESULTS 

D a t a  Analysis 

On average, both groups improved their rates of reading on the 

computer by about 28 words per minute. These increases in reading 

rzte have successf;;Py traiisferred to textual reading material as  well. 

P r b r  to the experiment, the average reading rate, measured by three 

passages taken from BBR,  book 2, for Group 1 was 153 W P M ;  for Group - 
2 it w a s  140 WPM. After the  experiment, the  average reading rate on 

three difEerent passages from the same book was 175 WPM for both 

groups (Table 1). Measures of t h e  students' reading rates using 

p r i n t e d  material a n d  t h e  Stanford Diagnos* Reading T e s t  (SDRT) 

showed significant gains for  both groups, although the students in 

Group 2 made greater gains in their ab- to  read these materials at  a 

more efficient rate. 



T a b l e  1 

Group G a i n s  in Reading R a t e  on the 

S t a n f o r d  D i a q n o s t i c  Reading T e s t  (SDRT), in Grade  Equivalents, 

and on T e x t  Materials from Be A Better Reader (BBR), 

Book 2, in Words per Minute 

SDRT - BBR - 
PRETEST POSTTEST GAIN PFEC!EST POSTTEST GAIN 

GIEooP 1 (N=ll) 

AVERAGE 7.1 8.0 0.9 153 175 
MINIMUM 

22 
4.8 5.3 -0.81 8 5 103 

MAXIMUM 
-37 

11.5 10.7 3.5 234 294 
STAND.DEV. 1.6 

132 
1.5 1.1 44 5 1 46 

AVERAGE 7.1 
MINIMUM 4.6 
MAXIMUM 9.9 
STAND. DEV. 1.7 

AVERAGE 7.1 
MINIMUM 4.6 
MAXIMUM 11.5 
STAND. DEV. 1.6 

1 Minimum and maximum gain scores refer t o  the minimum or maximun gain 
made by any single student in each group. 



On average, students in  Group 1 increased t h e  reading rates 

by the  equivalent of 0.9 grade levels; those in Group 2 increased theirs 

by the  equivalent of 1.3 grade levels (Table 1). These results w e r e  

obtained in six weeks time, and despite each student being limited to 

' using the  computer only every other day because of the limited number 

of computers (2) available in the Learning Assistance Center. 

The original hypotheses of this study were: 

1. Students in the experimentdl group (Group 1) would 

show an increase in reading rate sooner than those in the  

control group (Group 2). The dependent measure of this 

w a s  the  two Timed Reading T e s t s  taken on the  computer 

during the progress of the experiment. 

2. Students i n  the  experimental group (Group 1) would 

show a greater increase than those i n  the control group 

(Group 2) in reading rate, wikh  no loss of comprehension, 

as  measured by three measures: 

a. A fourth and final Timed Reading Test taken on 

the  computer a t  the conclusion of the experiment. 

b. Three passages from B e  a B e U e r  Reader, Book 2. 

c. The Reading R a t e  s u b t e s t  of t h e  Stanford 

Diaqnoslic Reading T e s t ,  Blue level. 



Statistical analyses of the results do show that  Hypothesis One 

was supported. There was a significant M e r e n c e  in the amount of time 

required by the two groups tc, improve their rates of reading, 

Table 2 shows the results of two-Wed t-tests comparing the 

gains in reading ra tes  made by both groups of s tudents  on the 

computer-based timed reading tests. Time 1 refers to the reading rate 

scores obtained by students before they began t o  use the computer 

program. T i m e s  2 and - 3 refer to the  intermediate tests of reading rate, 

done during the study, after six and twelve sessions on the computer. 

Time 4 refers to the final test of reading rate, taken immediately after 

completing the use of the computer program. 



Table 2 

Group Reading Rate Gains on Computer-based 

Timed Reading Tests using Comparisons between 

Pretest (Time I), Two Interim (Times 2 & 3), 

and Posttest (Time 4) Measures 

SEPARATE VARIANCE ESTIMATE 

VARIABLE N MEAN STANDARD F VALUE 2-TAIL 
GAIN DEVIATION PROB . 

Time l v s .  2 
1 1i 

Group 2 10 

Time 2 v s .  3 
Group 1 11 

Time 3 vs. 4 
Group 1 11 
Group 2 10 



There was a signBcant Werence  in the gains made during the 

first three weeks of the  program (Time - 1 vs. Time 2) .  After six -- 

sessions w i t h  the computer program, Group 1 students had improved 

their rates of reading by a greater degree than had Group 2 students. 

However, by t h e  tenth week (Time 2 vs. Time 3 ) ,  there w a s  no -- 

significant difference between t h e  gains made by both groups. 

Similarly, by the  end of the experimental computer use (Time 3 vs. -- 

Time 4 ) ,  there was no significant difference in their gains. Thus, the 

major advantage accruing to Group 1 students was a decrease in the 

time it .took them to achieve their increased reading rates, This appears 

as a clear substantiation of Hypothesis One. 

However, Hypothesis Two was not supported. Students in the  

experimental group (Group 1) did not show a greater increase than 

those in  the control group (Group 2) in reading rate. No statistically 

significant difference between the two groups could be found on any of 

the other measures used. 

Tables 3 ,  4 and 5 present  t h e  results  of two-tailed t-tests - 
carried out  on the performances of both groups of students on the 

Timed Reading T e s t s ,  before, during and after the experiment. Three 

scores w e r e  obtained for each group of students on all four CAI tests: 

reading rate (Table 3)  , accuracy (Table 4), and effic;iency (Table 5) . 
These tes ts  were administered four times during the  course of the 

study: as a pretest, as two interim *stst and as a posttest. 



The t h i r d  measure, reading efficiency,  w a s  obtained by 

multiplying reading rate times accuracy. This product of rate and 

accuracy serves to balance out any gains in rate that  may have come a t  

the  expense of losses in accuracy. Thus, a student who reads at  a rate 

of 200 WPM w i t h  70% accuracy would receive a Reading EffirriPncy Score 

(REF)  of 200 X -70 = 140. If, on a subsequent test, this student were 

able to read at, say 300 WPM, but  obtained an accuracy score of only 

SO%, the  REF score (300 X -50 = 150) would reflect the fact that  this 

w a s  not a great gain in reading eEk&ncy. 



Table 3 

Analysis of Variance of Group Means on Computer-based 

Timed Reading Test Perfomce in Rate 

using Pretest, Two Interim, and Posttest Measures 

POOLED VARIANm 
ESTIMATE 

VARIABLF: MEAN STANDARD F VALUE 2-TAIL 
DEVIATION PROB . 

PREXIST 
GROUP 1 - 

(N=ll) 
GROUP 2 

(N=lO) 
INTERIM 1 
W U P  1 - 
GROUP 2 

INTERIM 2 
GROUP 1 - 
GROUP 2 

GROUP 2 



Table 4 

Analysis of Variance of Group Means on Computer-based 

Tirned Reading Test Performance in Accuracy 

using Pretest, Two Interim, and Posttest Measures 

WOLED VARIANCE 
ESTIMATE 

VARIABLF: MEAN STANDARD F VALUE 2-TAIL 
DEVIATION PROB . 

PRETEST 
GROUP 1 79.2 18.9 

(N=ll) 3.42 0.078 
GROUP 2 87.3 10.2 

(N=10 ) 
INTERIM 1 
GROUP 1 - 89.6 11.0 

GROUP 2 83.1 13.6 

INTERIM 2 
GROUP 1 - 78.3 16.9 

GROUP 2 83.5 11.9 

P O S r n T  
GROUP 1 - 73.1 19.2 

GROUP 2 79.2 13.2 



Table 5 

Analysis of Variance of Group Means on Computer-based 

Timed Reading Test Performance in Efficiency 

using Pretest, Tvm Interim, and Posttest Measures 

POOLED VARIANCE 
ESTIMATE 

VAR- MEAN STANDARD F VALUE 2-TAIL 
DEVIATION PROB . 

(N=ll) 
GROUP 2 

(N=10) 

GROUP 2 

INTERIN 2 
GROUP 1 - 
GROUP 2 

POSTTEST 
GROUP 1 - 

GROUP 2 



On all the above measures, no sigxEcant Werence  between the 

two groups could be found. Differences between the two groups on 

measures of rate, accuracy and efficiency, done once before, twice 

during, and once after the  experiment, w e r e  found to  be less than 

significant: IF'S - (1,19) = 1.80, 1.45, 3.24, and 1.78, E > .05] for 

measures of rate; [g's (1,19) = 3.42, 1.54, 2.03, and 2.11, E > .051 for 

measures of accuracy; [F's - (1,19) = 1.42, 2.05, 1.24, and 1.24, Q > .05] 

for  measures of efficiency. - T-values for both pooled and separae 

variance estimates yielded two-tailed probabilities tha t  were also wel l  

below sigxikance. 

The second hypothesis also s t a t ed  t h a t  s tudents  in t h e  

experimerkal group woldd perform significantly better on non-computer- 

based tests of reading ability, especially reading rate, as  measured by 

the Stanford Diagnostic Reading T e s t  and by three additional passages 

taken from B e  a Better Reader. However, again no reliable differences 

w e r e  found. 



Table 6 

Analysis of Variance of Group Mean Pretest Scores in Reading 

Rate, Comprehension, and Vocabulary on the 

Stanford Diaqnostic Readinq Test and in Readinq 

Rate and Comprehension on Text Materials from Be a Better Reader 

EFFECT , . GROUP 
Univariate F-tests w i t h  (1,19) D.F. 

Variable Hypoth .  MS Error MS F Sig. of F 

SDRT - 
Rate 
Comprehension 38.50 55.79 .68 .418 
Vocabulary 71.00 46.22 1.54 -230 - 

BBR - 
Rate . - 

Comprehension 477.27 220.46 2.16 .I58 



Multivariate tests of s e a n c e  w e r e  performed t o  determine, 

first, if there w e r e  any group differences on the Stanford Diagnostic 

and B e  a B e t t e r  Reader pretest scores, The multivariate analyses on 

the  above five measures show that the  two groups did not differ from 

each other: [F (5,15) = ,68, E > .051. On the  Stanford Diagnostic 

Readinq Tes t ,  measures were obtained for both groups in reading rate, 

in reading comprehension, and in reading vocabulary. To determine if 

there was  any source of variance between t h e  two groups on these 

measures, univariate analyses of variance were examined. The results 

show tha t  no reliable m e r e n c e s  can be found on any of these three 

measures (rate, comprehension, o r  vocabulary) : [F's (1,19) = .01, .68, 

and 1.54, respectively, E > .051. On only one measure do the two 

g rocps  appea r  t o  approach being significantly d i f fe ren t  - t h e  

Comprehension subtest of the S D  RT , and this (Sig. u•’ - F = .158) is still 

well  beyond what can be in-preted to be statistically signikant. 

Similarly, on tests of reading r a t e  using ordinary textual  

materials as  found in  the three passages taken from B e  a B e t t e r  Reader 

significant was found exist reading 

r a t e  o r  in reading comprehension, [F 's  - (1,19) = .49 and  2.16, 

respeCtj_veLy, E > .051. Thus one can conclude that  the two groups did 

not differ from each other on measures of reading ability prim to the 

experiment. 



After t h e  study was over, students in both groi ~ p s  shot 

improvements in their  reading abilities, as  measured by both the 

Stan•’ord Diagnostic Reading Test and the B e  a Better Reader materials 

a t  the  conclusion of the experiment. However, none of the scores 

obtained by the  experimental group w a s  found to be signjfkantly 

m e r e n t  from those of the control group, as shown in Table 7. 



Table 7 

Analysis of Variance of Group Mean Posttest Scores in 

Reading Rate, Comprehension, and Vocabulary on the 

Stanford Diagnostic Reading Test (SDRT) and in Reading Rate 

and Comprehension on Text Materials from Be a Better Reader (BBR) 

EFFECT . . GROUP 
Univariate F-tests w i t h  (1,19) D.F. 

Variable H y p o t h .  MS Error E F Sig.ofF 

SDRT - 
Rate 
Comprehension 
Vocabulary 

BBR - 
Rate 
Comprehension 



Here, again, multivariate tests of significance were performed to 

determine if t h e r e  w e r e  any group differences on t h e  Stanford 

Diagnosticand BeaBet ter  R e a d e r p o s t t e s t  sco res .  Again, t h e  

multivariate analyses on these measures showed that the two groups did 

not differ from each other: [F - (5,151 = .27, E > .051. Also, the results 

of the univariate tests showed tha t  no reliable Werences  could be 

found on any of the three measures in the Stanford Diagnos& Reading ' 

Test (rate, comprehension, vocabulary) : [x's (1,19) = .13, 1.41 and .24, 

respectively, > -051. Nor could they be found in the measures of 

ra te  and comprehension using the three passages from Be a Better 

Reader: [F's - (1,19) = -00 and 1.33, respectively, p > .051. 

However, students in both groups did make average gains in 

reading rate of one grade equivalent after the six-week period of this 

study, with no significant change in  comprehension. Table 8 shows 

their scores in reading vocabulary and comprehension before and a•’&r 

the study, and their gains in these areas: 



T a b l e  8 

Group  G a i n s  i n  Reading V o c a b u l a r y  and 

Comprehens ion  measured in G r a d e  Equivalents 

on the Stanford D i a g n o s t i c  Reading T e s t  (SDRT) 

m m Y  C O M P ~ S I O N  
PRETEST POSTTEST GAIN PRETEST POSTTEST GAIN 

AVERAGE 6.2 7.7 1.6 5.7 5.6 -0.1 
MINIMUM 4.0 4.0 -0.5 3.2 3.1 -1.9 
MAXIMUM 8.4 12.9 4.7 8.3 7.2 2.6 
STAND. DEV. 1.2 2.2 1.7 1.6 1.3 1.4 

AVERAGE 7.0 8.1 1.1 6.4 7.1 0.7 
MINIMUM 5.5 5.4 -2.7 2.8 2.7 -1.4 
MAXIMUM 10.2 12.2 4.3 8.3 12.1 4.8 
STAND. DEV. 1.4 1.9 1.9 1.7 2.7 2.1 

AVERAGE 6.6 7.9 1.3 6.0 6.3 0.3 
MINIMUM 4.0 4.0 -2.7 2.8 2.7 -1.9 
MAXIMUM 10.2 12.9 4.7 8.3 12.1 4.8 
STAND. DEV. 1.4 2.1 1.8 1.7 2.2 1.8 



The average grade placement for students in Group 1 was 9.6 

(S.D.=0.77), and average grade placement for students in Group 2 was 

10.4 (S.D.=0.75). Thus, students i n  Group 1 had average reading 

comprehensbn scores that  were 3.9 G.E. levels below .their average 

g rade  placement; s t u d e n t s  i n  Group 2 had average reading  

comprehension levels tha t  were 4.0 G.E. levels below their average 

grade placement. Similarly, Group 1 students had average reading rate 

scores that were 2.4 G.E. levels below their average grade placement; 

Group 2 students had average reading rate scores that  were 3.0 G.E. 

levels below their grade placement. 

Six weeks la-, Group 1 students (average grade placement now 

9.8) had reduced their de65ts in reading rate to 1.7 G.E. below grade; 

Group 2 students (average grade placement now 10.6) had reduced theix 

d e f k b  in reading rate to 1.9 G .E. below grade. However, students in 

both g roups  had made only minor changes i n  t h e i r  reading 

comprehension performance: Group 1 students had actua3ly reduced 

their scores by an average of 0.1 G.E., and Group 2 students had 

increased theirs by an average of only 0.7 G.E. on SDRT comprehension 

measures. 

Students i n  both groups did show interesting average gains in 

reading vocabulary as measured by the SDRT. Group 1 students had 

obtained an average vocabulary score of 6.2 G .E. on the pretest, 7.7 on 



SO. 

the posttest, and thus w e r e  2-1 grade levels below their average grade 

placement by the end of the six weeks. Group 2 students had obtained 
" 

an average vocabulary score of 7.0 G.E. on the pretest, 8.1 on the 

posttest, and thus were 2.5 grade levels below their average grade 

placement by the end of the six weeks, 

MAINTENANCE: 

A follow-up s e t  of reading r a t e  and accuracy tes t s  was 

administered to all members of both groups, five months after the 

experiment, to  see if there were any Werences in their abiljfies t o  

maintain their gains in reading rate. These maintenance tests consisted 

of one mere CAI rea&q rate and accuracy t e s t  and an additional - 
passage taken from B e  a B e t t e r  Reader. Similar tests of significance 

were performed and analyzed. The results appear in Table 9. 

This maintenance testing took place five months later than the 

original experiment, and by this &e, one af the students had moved to 

another school district  and could not take part  in the re-testing 

procedures. A s  a result, the maintenance test analyses are based on 

the results of 20, not the original 21, participants. U nivariate ksts of 

significance were performed to  determine if there were any group 

differences on the Be a Better Reader and CAI maintenance test scores. - 
Results are shown in Table 9, below. 



Ofi t h e  Be a Be- Reader test, measures w e r e  obtained for 

both groups in reading rate and reading accuracy. Similarly, on the 

CAI test, measures w e r e  obtained in reading rate, in reading accuracy). - 
To deermine if there  was any source af variance between the two 

groups on these measures, both multivariate and univariate analyses of 

variance were run, The multivariate analyses on these four measures 

show t h a t  the two groups again did not differ from each other: [F 
(4,15) = 1.44, 2 > ,051 . The results of the univariate test analysis also . 

show t h a t  no reliable differences can be found on either of the 

measures of rate or accuracy: [F's (1,18) = .83 and .84, respectively, 2 - 
> .051, fo r  t h e  B B R  measures; and [F's  (1,18) = .57 and 2.64, - - 

respectively, 2 > ,051, for the CAI measures. - 



Table 9 

Analysis of Variance of Group Means on Maintenance 

Measures of Reading Rate and Accuracy on T e x t  

Materials from Be a Better Reader (BBR) and on 

Computer-based Timed Reading T e s t s  (CAI) 

Univariate F-tests w i t h  (1,18) D.F. 

Variable H y p o t h .  MS Error MS F S i g . o f F  

BBR - 
RATE 5516.68 6658.50 .83 .375 
ACCURACY 280.32 332.97 -84 .371 

CAI - 
RATE 2801.02 4889.71 .57 -459 
ACCURACY 815.88 309.62 2.64 .I22 



Since there again were found to be no statistically significant 

differences in these Maintenance test results, k can be concluded that 

both methods of instruction employed i n  this study were equally 

- successful in allowing students to maintain the gains in reading rate 

they had made during the  experiment- Accuracy scores were not 

significantly M e r e n t  from those obtained in previous po-ns of the 

experiment. Table 10 shows the maintained average reading rates, 

compared to pre-experimental and post-experimental rates, Clearly, the 

students in both groups were able to maintain their reading rates on the 

textual materials selected from B e  a B e t t e r  Reader. There was some 

loss of reading speed on the CAI materials, but  this may w e l l  have 

resulted from a lack of practice w i t h  a mechanical reading method which 

is different from the ordinary methods. 



Table 10 

Group Means on Pretest, Posttest, and Maintenance 

Measures of Reading Rate using 

Computer-based T W  Reading Tests (CAI) and Textual 

Materials from Be a Better Reader (BBR) 

BBR - - CAI 

PRETEST POST MAINTEN. PRETEST POST MAINTEN. 
GROUP1 

(N=ll ) 
AVERAGE 
MINIMUM 
MAXIMUM 
VARIANCIE 
STAND. DEV, 

G F m P 2  
(N=9) 

AVERAGE 
MINIMUM 
MAXIMUM 
VARIANCE 
STAND. DEV. 

~ G F x x I P s  
(N=20) 

AVERAGE 
MINIMUM 
MAXIMUM 
VARIANCE 
STAND. DEW. 



Analyses af within-group Werences  between the  means on the 

above results  w e r e  done to determine if there  were any significant 

changes i n  each group's maintained reading rates compared to their 

pretest rates. These two-tailed t-tests indicated tha t  there w a s  no - 

significant difference for either group on the  - CAI  measures. There was, 

however, a significant difference for bath Groups 1 and 2 in the 

measures o•’ the BBR materidls [ t  ( 1 , l O )  = -4.13, for Group 1, and t - - - 

(1,8) = -3.30, for Group 2, 2's < .051. Again, these results indicated 

tha t  both groups bene•’kkd equally from the  procedures used in t h e  

study. 

Thus, the resu l t s  of t h i s  s tudy  confirm t h e  utility of the  

computer-based reading materials i n  improving the  reading rates of 

adolescent students with LD. Hypothesis One was supported: the  

experimental group succeeded in improving their reading rates to near 

normal sooner than did the control group. Hypothesis Two, however, 

w a s  not  supported: t h e  experimental group did not succeed in 

improving their  reading abilities (vocabulary, comprehension and/or 

rate) beyond the  improvements made by the control group. 



CHAPTER V 

D I S C U S S I O N  

The first hypothesis af this study was: 

Students in  the  experimental group (Group 1) would show an 

increase in reading rate sooner than those in the  control group (Group 

2) .  The dependent measure of this w a s  the  two Timed Reading T e s t s  

taken on the  computer during the progress of the experiment. 

The results from measures of reading rate using the computer 

program indicated that, while both groups of students made gains in 

reading rate both during and a t  the  end af the experiment, neither 

group made gains t h a t  were significantly m e r e n t  from the other. 

However, there was a significant difEerence in the  time required by 

Group 1 students to increase their reading rates. This group enjoyed a 

clear advantage in the  •’irst two weeks of the  study. By using the 

entire program, they were able to bring their rates af reading to within 



normal rates much sooner than were students in Group 2. On all the 

other measures, no .siqnifi'cant m e r e n c e s  between the two groups could 

be found, as discussed in the Results chapter. No reliable Werences 

between the two groups on measures of rate, accuracy and S n c y  

were found across the other three times they were measured. 

Thus, one can conclude that the use of warm-up sessions, eye- 

movement lessons, and column-reading lessons by Group 1 students did 

allow them some advani-aqe in learning t o  read more quickly. They 

appear to have been able to do so sooner than did the  students in 

Group 2 who used only the basic practice exercises. However, both 

groups received equal benefits from their use of the program over the 

full six weeks of the study, and both maintained some of their gains in 

reading rate five months later. 

The second hypothesis of the study w a s  that  students in the 

experimental group (Group 1) would show a greater increase than those 

in  the  control group (Group 2)  in  reading rate, with no loss of 

comprehension, as  measured by three further measures: 

a. A fourth and final Timed Reading Test taken on the 

computer a t  the conclusion of the experiment. 

b. Three passages from B e  a Better Reader, Book 2. 

c. The Reading Rate subtest  of the  Stanford Diaqnostic 

Reading Test, Blue level. 



The results from posttest measures of reading rate on textual 

and diagnostic materials showed tha t  neither group of students m e r e d  

&ni&antly in their reading abili-s after the study. Multivariate tests 

of significance determined t h e r e  w e r e  no group differences on the 

Stanford Diagnostic and  B e  a Better Reader p o s t t e s t  scores .  The 

resul ts  from. maintenance measures of reading rate on textual and 

computer measures also showed that  neither group of students m e r e d  

sQni•’bntly i n  their reading abilkks five months a f k r  the study. 

Therefore, the second hypothesis was not supported. Students 

in the experimental group did not perform significantly better on tests 

of reading ability, especially reading rate, as measured by the Stanford 

Diagnostic Readinq T e s t  and by three addi&nal passages taken from - B e  

a B e t t e r  Reader. 

The obvious conclusiDn to be drawn from these results is that, 

w i t h  the excepiim af some initid advantage gained by Group 1 students 

in the first two weeks, it did not matter in which treatment group a 

student was placed. While both groups made gains i n  reading rate 

d u r i n g  a n d  a f t e r  t h e  exper iment ,  a s  measured by computer, 

standardized and textual materials, neither group M e r e d  from the 

other in reading rate  or comprehension, either before or after the 

experiment. Thus, one can conclude that, after the first two weeks of 

the study, the extra time spent by the experimental group on warm-up, 

eye-movement and column-reading lessons, provided them no greater 



benefit than merely practicing reading passages a t  increasingly rapid 

rates provided the students in the control group. 

It has been noted that there was considerable variation i n  the 

results obtained by individual students in both groups, before, during 

and a f k r  the experiment. Given t h e  wide range of reading abilities 

demonstrabd by the various students in both groups, this was to be 

expected. Although there was some r e d u m n  in reading rate after the 

five month wai t ,  most of the students in both groups had maintained a 

faster reading rate than they had possessed before the study began, 

Because students in both groups made gains in reading rate on 

average of one grade equivalent in the six-week period of this study, 

despite little improvement in comprehension performance, it can still be 

argued that  the methods employed here were b e n e w 1  in tha t  they 

induced i n  the  students w i t h  LD more e e n t  reading strategies. 

These s tuden t s  did read inefficiently before partaking in  the  

experiment. Specifically, Group 1 students had average reading rate 

scores that  were 2.4 G.E. levels below their average grade placement; 

Group 2 students had average reading rate scores that  were 3.0 G.E. 

levels below their grade placement, Similarly, students in Group 1 had 

average reading comprehensbn scores that  were 3.9 G.E. levels below 

their average grade placement; students in Group 2 had average reading 

comprehension levels tha t  were 4.0 G.E. levels below their average 

grade placement. 



Six weeks later, Group 1 students (average grade placement now 

9.8) had reduced their d-ts in  reading rate to 1.7 G.E.; Group 2 

students (average grade placement now 10.6) had reduced their defic;its 

in reading rate t o  1.9 G.E. However, students in  both groups had 

made only minor changes in their reading comprehension pedormance: 

Group 1 students actually Post an average of 0.1 G-E., and Group 2 

students gained an average of only 0.7 G.E. on SDRT comprehensbn 

measures. 

Thus, while students i n  bath groups made appreciable gains i n  

reading ef lkkncy as a result of the  methods used in the  study, they 

w e r e  n o t  g r e a t l y  a ided i n  t h e i r  abil i t ies t o  read with be t te r  

comprehension, Improving reading comprehension, while not directly 

dealt w i t h  in this study, is still the major goal af reading instruction. 

A d d i ~ n a l  training in comprehension skills appears to be necessary if 

these students w i t h  LD are to overcome their reading comprehension 

deficiencies, 

In this study, no attempt w a s  made to increase students' reading 

vocabulary skills. Interestingly, students in both groups did show 

average gains in reading vocabulary as measured by the  SDRT. For 

Group 1 students, the average gain in vocabulary scores by the end of 

the  six-week study was 1.6 grade levels; for Group 2 it w a s  1.1 grade 

levels. However, in reading vocabulary, group 1 students were Sdll 2.1 

grade levels below the i r  average grade placement, while Group 2 



students were 2.5 grade levels below their average grade placement in 

reading vocabulary. 

The students w i t h  LD in this study w e r e  able to increase their 

reading vocabulary sk& to levels closer to those expected of students 

a t  t h e i r  grade levels. These increases  i n  their reading rate and 

vocabulary scores thus allowed them to decrease the time and atkntion 

they required to read individual words, as wel l  a s  longer passages of 

connected discourse. In this sense, they were decreasing the  load on 

their short-term memories, because they w e r e  able to read the same 

amount of material in less the. Despite these increases, their reading 

comprehension scores did not improve. Their reading com prehen sion 

scores still lagged behind their grade-level peers by at  least 3.0 grade 

levels. The fact that they were able +Q read more quickly, w i t h  

measurably increased vocabulary skills, without any great gain o r  loss 

in comprehension, suggests t h a t  th& gains in reading rate were a 

result of improving their inefEicient reading habits. 

The results of this study suggest it is necessary, bu t  may not 

b e  su f f i c i en t ,  t o  i n c r e a s e  t h e s e  s t u d e n t s '  reading ra tes  fo r  

comprehension to  improve. It may be additionally necessary to increase 

comprehension skills in these students a t  the  same time as  they are 

taught to increase their reading rates. Thus the  results reinforce the 

caution raised by Perfe t t i  & Lesgold (1977) that  simply improving 

reading speed may not necessarily result in improved comprehension. 



It may be also necessary to  allow more time for learning rapia 

reading skills before greater gains in reading comprehension can be 

made. The results of this study came after only six weeks of teaching 

and practice. By extending this teaching over six months, it may be 

possible to realize gream increases in reading comprehension. Because 

reading skills, fo r  adolescents in  particular, have psychological 

overtones, it may be that  increasing reading rate leads t o  increased 

self-image and motivation t o  read .  If  so,  improved reading 

comprehension may follow as  a result of improved m g n e s s  to read. 

F u r t h e r  r e sea rch  on t h e  relationship between speed of 

information processing and reading comprehension is in order. The eye- 

movement exercises in  the computer prograrr! f a d  tc hcrease  the 

comprehension abjlities o•’ students with LD. These exercises may have 

served to induce a more effkient reading strategy, e.g. reading whole 

phrases a t  a time rather than word-by-word, which is a typical reading 

strategy in  poor readers. Thus, in face of these students' improved 

reading rates, there may be other factors that  inhibit their achieving 

greater comprehension. These factors need t o  be identified and 

researched. 

The results of this study do not indicate that one or the other 

of the two methods used was clearly better than the other. While 

students in Group 1 gained an advantage in the f i rs t  two weeks by 



using the  computer program in its entirety, they did not retain any 

greatef gains i n  reading effkkncy after six weeks than did Group 2 

students, It is suggested tha t  future attempts be made to replicate the  

results of this study, to see if similar results are obtained by using 

computer programs to assist these kinds of students in developing more 

rapid reading skills. I t  is also suggested t h a t  f u t u r e  research 

investigate t he  effects of such teaching over longer periods of time. 

This kind of information will help identify the  more appropriate and 

more efficient tools to be used in instructing adolescents with LD. 

Moreover, t h e r e  should be an  additional treatment group in which 

comprehension skills training is given after students have gone through 

t h e  en t i re  Speed Reader I1 program. This w i l l  make it possible to 

directly test what Perfetti & Lesgold (1977) suggested, It is recalled 

tha t  they sugcjested comprehension sm tr&nFng may be necessary fm- 

reading improvement (additional t o  improvement in reading rate) to 

occur. 

In the  meantime, the  results of this study suggest t ha t  some 

computer assisted instructional methods designed t o  increase reading 

rate have merit. Care needs to be taken in how such programs are 

designed and in  how they are used. Some evidence exists in this study 

t h a t  such programs can be used t o  ass is t  adolescents w i t h  LD to 

increase theirr reading rates more quickly than by simply practicing more 

rapid reading. The amount of time spent on learning t o  read more 



quickly in this study may not have been enough to allow these students 

to fully realize their potent=ial to improve their reading comprehension 

performance. Improved reading performance, even if in relatively 

superficial a reas  such as rate, may be important in helping these 

students develop a greater wil7ingness to read, and thereby a greater 



APPENDIX A 

Student Comments in support of the use af C A I  

to improve reading rate. 

During and af ter  t h e  s tudy,  most s tudents  reported they 

believed they were reading more smoothly and e•’€kiently. Often similar 

students i n  other studies have made gains in  reading comprehension or  

vocabulary, but  these gains and their benefits were subtle, and not 

easily perceived by t h e  s tudents  themselves. In this study, the  

students appear to have found the qains to be qui* percepth1e. The 

following comments were made by t h e  s tudents  a f t e r  t h e  ini t ial  

experiment: 

I don't read everything over anymore. I used 
to go back and re-read each word; now, I read 
more smoothly. 

I like reading on the computw because ik forces 
m e  to read faster  and without looking back. 
Before, I often went back to make sure  of a 
word, but  now I don't really have tu. 

I notice I can read books f a s t e r  and more 
smoothly now. 

I can read faster now and (still.) get the idea. 



I can read much better. Like, I 've read a 
novel for  t h e  f i r s t  time. I can skim for 
informatbn i n  Social Studies. 

My Socidls teacher says I '  m reading better out 
loud in  class. I can read without stopping on 
every fifth word like I used to. 

I really notice it i n  Science - I used to have to 
read it over again to understand it; now I just 
have to read it once, 

I do notice I ' m  reading faster. I used to take 
three weeks to read a novel in English, but now 
I don't take so long. 

I read novels more quickly and eEkkntly. My 
memory of the story is better. 

These comments indicate that the students themselves are now 

more aware of the nature of their own reading methods and feel more in 

control of the methods they use in reading W e ~ e n t  ttextz, Th& im 

itself makes the methods used in  this study worthwhile. W i t h  continued 

practice, these students could take even more responsibility for their 

own progress. For students whose reading abilities and attitude 

towards reading have never been pariicularly certain, this is a major 

accomplishment. 
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