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Reading rate is one of several attributes of reading having a bearing on how effectively and 
efficiently one reads. With the proliferation of captioned films and the tremendous$;idertaking 
of captioning television programs, reading rate becomes a nitical isaue. By adapting h&,9_coring 
procedure of the Gates McGinitie Reading Test, speed and accuracy portion, the reading rat& of 
185 randomly selected hearing-impaired students from residential echools for the deaf were 
obtained. These rates were then compared with the reading rates of hearing students and extem- 
pore speech. Based on the findings, a large number of heuing-impaired students would appear 
unlikely to benefit from captions. 

W ith the rapid explosion of printed 
knowledge in our society, it is impera- 

tive that individuals learn to read effectively 
and efficiently. Effective and efficient reading 
presumes flexibility or a kind of reader adapta- 
bility encompassing a range of attributes includ- 
ing rate, facility of association, perceptual free- 
dom, and other attitudinal sets as described by 
McDonald (1965). Rate begins to assume ex- 
treme importance when one considers the 
monumental task of assimilating this prolifera- 
tion of printed matter. 

For the hearing-impaired child and adult, the 
need for flexibility in reading rate becomes 
perhaps even more pronounced. In addition to 
vast quantities of printed matter, the prolifera- 
tion of captioned films for the deaf in the past 
several years and the more recent captioning of 
television programs by major networks have 
resulted in a minimal necessary reading rate for 
hearing-impaired individuals if they are to take 
full advantage of the captions. This may be only 
a minor problem with adults who lost hearing 
later in life after acquiring language and reading 
as hearing pupils during their school years. But 
it can be a serious matter for many persons who 
faced the acquisition of reading while educa- 
tionally deaf, and whose reading abilities are 
limited. The fact that the exposure time of cap- 
tions (which sets a base line for speed of their 
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reading) had to be determined with littIe empir- 
ical evidence for a guide was a major stimulus 
to undertake a study to provide more data. 

An individual's reading rate does not appear 
confined to one static quantitative point on a 
numerical scale. Instead it appears dependent 
on several variables including the reading level 
of the materials, intended purpose of the read- 
ing, and conceptual context of the material. The 
most important factor to be considered in 
exploring any of these variables is the accuracy 
or efficiency of comprehension (Carver, 1974). 

With an increase in rate, there appears to be 
an inaease in the efficiency of comprehension 
up to a point, and after attainment of that point, 
effiaency begins to decrease. Accuracy, how- 
ever, consistently decreases with an increase in 
rate (Carver, 1975). Further substantiation of 
this phenomenon was presented in a study by 
Jesters and Travers (1966). They presented 
words at speeds of 150, 200, 250, 300, and 350 
words per minute and found a decrease in 
comprehension with an increased speed of 
presentation. 

In typical reading situations, readers may 
impose control over the reading task by varying 
their rates in accordance with the difficulty level 
of the materials. Carver (1976) found that the 
mean reading rate of subjects decreased from 
315 to 200 words per minute as the difficulty 
level of the reading material increased. Diffi- 
culty level in excess of the reader's ability may 
result in slowing down in order to comprehend 
more effectively the material being read. How- 
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ever, in the atypical situation of having captions 
on a film or television, the readtxs have no con- 
trol; they are unable to modify the presentatior? 
rate in order to facilitate comprehension. 

Another variable affecting reading rate is the 
purpose for reading. Hearing-impaired indi- 
viduals may, to a large extent, determine their 
own purposes, but they have little or no oppor- 
tunity to adjust rate or presentation in either 
captiqned films or television to suit the purpose 
for rekhing. 

In studies with adults and children, Shores 
(1961), Samuels and Dahl (1975), and Moe 
(1959) observe that when the purpose for read- 
ing is set in advance, it tends to influence the 
rate at which reading is done. The subjects in 
Samuels and Dahl's (1975) study were told to 
read prose passages in order to answer detailed 
questions and overview questions. Results 
showed that fourth graders read for detail at a 
mean rate of 188 words per minute and for 
overview at a mean rate of 286 words per min- 
ute. College students read for detail at a mean 
rate of 291 words per minute and for overview 
at a mean rate of 461 words per minute. Harris 
(1976) found that fourth graders who had re- 
ceived no previous training showed some varia- 
tion in reading speeds on a pretest. With two 
weeks of training, these same fourth grgders 
became even more adept at varying their read- 
ing speeds in accordance with reading purpose. 

Conceptual difficulty of the content, too, ap- 
pears to affect reading rate. Grob (1970) found 
the average reading rate for students in second- 
ary school to range from 100-350 words per 
minute in fictional materials. He discussed 
reading rate in relation to work time for 
students: 

A6 crippling as low reading rates can be in 
English class assignments, pfihaps the most 
severe effects can be found m social studies 
courses. The technical vocabulary and abstract 
concepts involved in subjects like American 
History and Civics will result in a drastic de- 
crease in effective reading rate. For students at 
the low end of a rate scale, this extra slow- 
down can signal academic disaster. (p. 287) 

Study-type reading of test material was re- 
ported to be handled effectively by qany stu- 
dents only at rates well below 100 words per 
minute. An additional academic area was men- 
tioned by Shores (1961), who noted that fast 
readers were not necessarily good readers of 
scientific materials. 

What constitutes an average reading rate is 

difficult to define; in part, because of the vari- 
ables influencing its development. Symyrozum 
(1970) reports that 11% graders read at an aver- 
age reading rate of 236 words per minute. 
Hanis and Sipay (1933, p. 21) developed the 
following scale of reading rates for hearing stu- 
dents based on median scores obtained on 
standardized tests: 

Grade 2: 35 wpm Grade 7: 176 wpm 
Grade 3: 75 wpm Grade 8: 188 wpm 
Grade 4: 120 wpm Grade 9: 199 wpm 
Grade 5: 145 wpm Grade 12: 216 wpm 
Grade 6: 171 wpm 

Boyd and Vader (1972)) in 6 4 r  investigation 
of captioned television for the di%af, selected 
students according to their ability to read a test 
which also served as an indicator of the stu- 
dent's knowledge of the material prior to being 
exposed to the television program. They also 
set the captioned presentation rate a maximum 
of 120 words per minute and had "trained, ex- 
perienced teachers of the deaf' prepare the cap- 
tions. The authors conclude that, 'The results 
of this study clearly indicate that captions, if 
appropriately written with due regard to the 
linguistic level and reading rate of the viewer; 
when added to a television program contribute 
significantly to the acquisition of information." 
However, unfortunately, caption writers for 
television and films do not have hand-picked 
subjects, and they must attempt to meet the 
reading needs of a much greater hearing- 
impaired population. 

Wrightstone, Aronow, and Muskowitz (1963) 
report that the average reading achievement of 
16-year-old hearing-impaired students was 
grade level 3.4. Of this group, 80% of the 16- 
year-old students were below grade level 4.9 in 
reading. Based on the findings of Hammer- 
meister (197'l), one would not expect reading 
comprehension levels of hearing-impaired stu- 
dents to increase significantly with age. 

Current research in the area of reading rate 
has focused mainly on hearing children and 
adults. While numerous studies have been 
conducted in hopes of offering possible expla- 
nations for the reading deficit extant in 
hearing-impaired children (Furth, 1966; Gibson 
& Levin, 1975; Balow, Fulton, & Peploe, 1971; 
Denton, 1965), few studies have explored the 
specific variables or attributes of reading. Read- 
ing rate is a specific reading variable which 
would appear to influence the overall reading 
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success or failure of hearing-impaked indiv;idu- 
als. Reading rate relative to captitas on films or 
television takes on much greater significance, 
having a much greater bearing on success Or 
failure. Thus, tnis study attempts to report the 
reading rates of hearing-impaired students at 
four different levels: primary, elementary, 
junior high, and high school in order to 
strengthen the empirical base for determining if 
the reading rates presented on captioned films 
and television were compatible with the read- 
ing rates of-deaf students. 

PROCEDURE 

Part I 

Subjects. Twepty students were randomly 
selected from a pool of 205 students reading on 
a primary level ;grades 2-3) at a residential 
school for the deaf. The subjects ranged in age 
from 8-9 to 13-11 years with a mean of 11-9 
years. Twenty-one students reading on an in- 
termediate level (grade 4-6) were selected from 
a similar pool. Their ages ranged from 17-9 
years to 20-7 years with a mean of 18-7 years. 

Instrument. No known tests to measure the 
reading rates of students in grades two through 
12 were available. The Gates-MacGinitie Read- 
ing Tests (1965) were selected, because it was 
determined that modifications in scoring would 
result in words per minute reading rate. 

The Gates-MacGinitie Reading Tests used in 
this study measure the following level: 

Primary B, Grade 2- (vocabulary and 
comprehension) 

Primary C, Grade 3 -(vocabulary and 
comprehension) 

Primary CS, Grades 2-3- (speed and accu- 
racy) 

Survey D, Grades 4-6-(vocabulary, com- 
prehension, speed, and accuracy) 

Survey El Grades 7-9-(vocabulary, com- 
prehension, speed, and accuracy) 

Survey F, Grades 10-12-(vocabulary, 
comprehension; speed, and accuracy) 

The vocabulary section required that the stu- 
dent find one word in  a group that meant 
"most nearly" the same as the heading word. 
This section required word recognition and 
identification by the student. The comprehen- 
sion sections required the student to fill in sen- 
tence blanks with one of five words provided. 

f i e  student had to understand or comprehend 
the paragraph to successfully apply the correct 
words and then pick the appropriate words 
from two different lists which were given. The 
speed and accuracy section required the stu- 
dent to answer questions related to the infor- 
mation given in the sentences which involved 
matching, generalizatiorn, and inference. 

Test Administration. The speed and accuracy 
section of the Gates-MacCinitie Reading Tests 
was administered individually to the students. 
All. of the students in the school had taken the 
comprehension and vocabvlary sections of the 
Gates-MacGinitie Test prior ,$Q this invesea- 
tion. These scores were used'ie determine 
which level of the speed and accllr* section 
the students were given. 

The directions as stated in the Gates- 
MacGinitie manual for administering the test 
were followed, and the student began the 
speed and accuracy section which is timed. The 
time allotted for the primary speed and accu- 
racy section was 7 minutes; time for the 
intermediate section was 5 minutes. The 
examiner, sitting across from the student, 
began a stop watch each time the student began 
to circle a response to the question read. When 
the student began reading the next test item, 
the examiner stopped the watch. If the student 
began to reread the question, the stop watch 
started and continued until an answer was cir- 
cled. It stopped when the student began read- 
ing the next question. The student stopped 
after the allotted minutes expired. 

The actual reading time was divided into the 
number of words read in the questions com- 
pleted to obtain a 'words per minute reading 
rate, e.g., 24 questions contained 288 words, 
therefore 288 words divided by 4 minutes actual 
reading time = 72 words per minute. 

Results. Means representing the time in sec- 
onds actually spent reading the questions were 
calculated for the two levels, primary and in- 
termediate. Data for each level are presented in 
Table 1. 

These mean reading times, derived from the 
preliminary student data, were considered as 
representative for the total research sample. 
This assumption is based on the selection of the 
participating schools as being representative of 
residential schools for the deaf, and the pre- 
liminary samples represent approximately 
one-fourth of the total randomIy selected stu- 
dents in each level; primary and intermediate. 
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Tabk 1. Preliminary Student Data. 

Level 
Age range . Reading time 

Students (yrs.-mos.) Mean (seconds) 
Reading rate 

(wordslminute) 

Range Mean Range Mean 

Primary 20 8-9 to 13-11 11.9 262-357 312 56-167 116.3 
Intermediate 21 17-9 to 20-7 18.7 183-263 227 94-201 135.2 

Part I1 
Subjects. Including the students participating 

in part one of the investigation, a total of 185 
subjects were randomly selected from a pool of 
approximately 695 hearing-impaired students 
enrolled in four residential schools for the deaf. 
(School D requested that only their junior high 
and high school students participate.) Reading 
scores derived from previous reading tests ad- 
ministered by the schools were listed for each 
prospective subject included in the subject 
pool. Students were randomly selected from 
the submitted lists for inclusion in the investi- 
gation. This information is shown in Table 2. 

The final sample consisted of 82 males and 
103 females (10 of the randomly selected stu- 
dents were not available for testing). The inclu- 
sion of 50 females as compared with 30 males at 
the intermediate level accounts for the sex dis- 
crepancy in the total sample. This was a result 
of randomization rather than a large difference 
in the ratio of females to males. The ratio of 
females to males on the other levels was com- 

parable. All available students reading on 
junior high and high school levels were au- 
tomatically included in the pr6j@. Sex and age 
characteristics of subjects at each r&yl are pres- 
ented in Table 3. 

Initially, the 185 students in this investigation 
were grouped into primary, intermediate, 
junior high, and high school categories based 
on reading tests which had been administered 
by their respective schools. That grouping is 
shown in Table 4 in the column headed, "Ini- 
tial Category-Number of Students." After 
administering the comprehension and 'vocabu- 
lary sections of the Gates-MacGinitie to the 
sample, an additional mean reading level was 
derived for each student. Based or! the new 
mean reading rate, students were recategorized 
into one of the four levels, e.g., of the 81 stu- 
dents whose previous reading test score pIaced 
them in the primary level, nine of them 
achieved a score on the Gates-MacGinitie Read- 
ing Test which placed them on an intermediate 
level. The change resulting in students being 

Table 2. Number of Students Reading on each Grade Level, Primary Through High School, 
and the Number Randomly Selected from Those Populations. 

Grade Levels 

Intermediate4 Junior Highb High Schoolb 

Total Total Total Totd Stu- 
number of Randomly number of Randomly number of Students number of dents 

Schools students selected students selected students tested students tested 

A 205, 20 82 21 11 9 2 2 
B 97 32 88 32 5 4 4 3 
C 111 32 79 32 4 3 0 0 
D - - 7 - 5 - 0 - 0 - 

Totals 413 84 249 85 27 21 6 5 
- - - - -  

"Randomly selected from total pool of students. 
bAII students available for testing. 
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Table 3. liex and Age Characteristics of Subjects. 

Age range Mean age 
Mdes Fe-nales (years-months) (pears-months) 

Primary 39 40 8-9 to 15-3 ! 3-3 
Intermediate 30 50 14-9 to 21-8 16-7 
Junior high 11 10 15-7 to 20-3 17-6 
High school 2 3 13-7 to 19-3 16-0 - 

Total 82 103 8-9 to 21-8 

recategorized can be seen in Table 3 under 
"New Categories." 

Test Adrninistrafion. All three sections, vocab- 
ulary, comprehension, and speed and accuracy 
of the Gates-MacGinitie Reading Tests were 
administered to the randomly selected students 
at their own schools. The procedures described 
in the Gates-MacGinitie instructions for ad- 
ministering the tests were followed. The order 
in which the tests were presented was reversed 
at the second school to compensate for effects 
of order of presentation and student fatigue; 
e.g., students at school A took the comprehen- 
sion, vocabulary, speed and accuracy portions 
in that order while at school B the order was 
reversed. The lapsed time between testing stu- 
dents at each of the two schools was one day. 

Derivation of reading rates. The reading rates of 
primary and intermediate students were de- 
rived from the speed and accuracy portion of 
the tests by using the mean times from the rep- 
resentative samples of primary and inter- 
mediate students in part one of the study. 

The number of students reading on a junior 
high school level (grades 7-9) and on a high 
school level (grades 10-12) was small enough to 
allow the scoring revision procedure to be ad- 
ministered on an individual basis although each 
student took all three sections of the Gates- 
MacGinitie Reading Test. 

R~~sults. A pooled t-test was applied to tiie 
data to determine if the mean reading rate5 of 
the preliminary samples (see Table I), prinary 
and intermediate, were signifi'czri:tly different 
from the means of the larger sam$& of pri- 
mary and intermediate students. The data for 
the primary students yielded t = 1.18 with an 
observed variance of 32.17 which was not sig- 
nificant at the .05 ievel. The intermediate level 
data yielded t = 3.78 which is significant at the 
.05 level of significance with an obsenred vari- 
ance of 31.17. 

FINDINGS AND CONCLUSIONS 

The purpose of this study was to obtain the 
reading rates of hearing-impaired students in 
representative schools for the deaf in order to 
provide a body of data to help determine ap- 
propriate guidelines for reading rates of cap- 
tioned films and television programs, as well as 
to have comparisons with hearing pupils' read- 
ing rates. 

It is clear that reading rate measurement is 
not a simple matter. It depends on difficulty, 
interest, purpose, and other factors. When in- 
terpreting the findings of this study, several 
specific limitations must be taken into account, 
too. The Gates-McGinitie Reading Test's scor- 
ing procedure for the speed and accuracy por- 

-- - 

Table 4. Classification of Students According to the Gates-MacGinitie Tests. 

Level test 
taken 

Initial 
category 

number of Primary Intermediate Junior high High school 
students (2-3) (4.6) (7-9) (10-12) 

Primary 81 ' 72 9 0 0 
Intermediate 78 9 66 3 0 
Junior high 21 0 0 21 0 
High school 5 0 - 0 - 0 - 5 - 

Subtotal 185 81 75 24 5 
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tion of the test was modified to iulfill the need 
for reading rates instead of reading level, i?lc 
initial sample of intermediate students s l ~ d  finai 
siimple of intermediate students differed in rate 
significantly at the -05 level, and the reason for 
that is not certain. Thus, an unknown amount 
of error is introduced, and findings and conclu- 
sions must be stated with that in mind. 
The mean of the median scores for Hams and 

Sipay(s (1975) fourth, fifth, and sixth-grade 
students (intermediate) is 145 words per minute 
compared with a mean of 142 for the inter- 
mediate deaf students. For the hearing students 
on a junior high school level, the mean of the 
median reading rates was 188 words per minute 
and the mean for the deaf students 181 words 
per minute. Hearing high school students had a 
mean of 216 words per minute compared with a 
mean of 275 words per minute for deaf stu- 
dents. An important factor in comparing these 
groups is the age differences which are consid- 
erable and certainly need to be reflected in any 
analysis. The large proportion of deaf students 
who function in reading, regardless of age, at 
the primary and intermediate levels cannot be 
disregarded. There is marked variability within 
the hearing-impaired population, of course. A 
junior high school student 14.4 years of age was 
reading on a 10.8 grade level with a reading rate 
of 290 words per minute. But a high school stu- 
dent who was 21.8 years of age was reading on 
a 4.6 grade level with a reading rate of 110 
words per minute, and such a student will al- 
most certainly experience difficulty with cap- 
tions that run up to 120 words per minute. Spe- 
cifically related to rate, Carver (1974) states: 

Theory and data suggest that individuals are 
likely to be able to understand most material 
that is below their own difficulty level when 
they read it at their usual reading rate. How- 
ever, when individuals are given material at a 
level of difficulty that is above their own level 
of ability, then it fe not likely that they will be 
able to understand what they are reading if 

they read it at their usual rate. Rate is likely to 
be affected by the difficulty level of the mate- 
rial when that level exceeds the reader's abil- 
ity and when a mastery criterion is imposed. 
(p. 243) 

Normal extempore speech is measured at 159 
words per minute ( G l y  & Steer, 1949). Speech 
production on television and films approxi- 
mates normal speech. If that speech is syn- 
chronized in content and speed with captions, 
approximately 84% of hearing-impaired stu- 
dents would not be able to read it, according to 
this study. That is, 84% of the students in this 
investigation possessed rea,ding rates below the 
159 yords per minute of extbypore speech (see 
Table 5).. That does not take i n b  sccount the 
linguistic level of the captions, which, accord- 
ing to Carver (2974), would also have a signifi- 
cant effed on comprehension. 

One other consideration that this investiga- 
tion did not attempt to explore, but one which 
is very relevant is that of visual overload. Will 
the pictorial information which is to be con- 
veyed be sacrificed for the captiened informa- 
tion or vice-versa? 

As was indicated at the outset, effective and 
efficient captioning can open many new oppor- 
tunities for learning for hearing-impaired chil- 
dren, youth, and adults. Optimum efficiency 
and effectiveness, though, is linked to speed 
and comprehension in taking in the printed 
word. This study calls attention to the need for 
expanding the research base for captioning and 
provides some new data in that direction. AU of 
the variables involved in captioning have to be 
addressed in order to make it an effective and 
effiaent information vehicle for deaf people. 
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