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CHAPTER I
THE PROBLFM AND DFFINITIONS OF TERMS USED

Because of the increasing amount of scientific know-
ledge being accumulated, grade school science textbooks are
becoming more technical in subject matter and vocabulary.
With the new technical language, the question arises as to
whether average grade school children can read and under-
stand their textbooks. Textbooks are at present the pri-
mary source of knowledge in the area of science for child-
ren; therefore, the textbook must be readable (16:429; 42:
40; 45:442; 46:%68-69). Determining the readability level
of science textbooks is important. Kerr stated that many
concepts, remote in both space and time, are presented in
science texts; therefore, reading difficulties should not

be present, thus adding further complications (34:412).
I. THE PROBLEM

Statement of the problem. The purpose of this

study was to determine: 1) the readability of an inter-

mediate series of science textbooks, Concepts in Science,

published by Harcourt, Brace and World; 2) if the text
was readable for the students at University Place Flemen-

tary School near Tacoma, Washington; 3) whether the grad-

ation or slope of difficulty rises progressively from the

beginning of the book to the ending of the book.
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Importance of the study. Many concepts found in

science textbooks are difficult for e€lementary school child-
ren to grasp. Since many elementary teachers, according to
Ottley, are weak in a knowledge of science, there is a heavy
reliance upon the textbook for information and explanation
of the material (4%:%6%). Due to this, both Kerr and Ottley
believe textbooks should be chosen with extreme care in or-
der to prevent further complications from arising (34:412;
4%:26%),

Reading abilities in any grade span a rather wide
range. Gerald A. Yoakum has stated that the range may be
five grades or more (14:13). Chall states seventy-five per-
cent of the children in a grade should be able to read the
text that is being used (18:10). Mallinson, Sturm and Pat-
ton state that a science book for fourth grade students
should be on a readability level below that of the average
fourth-grader within the class (40:462). Many textbooks
used within a grade are too difficult for that grade.

Yoakum feels books labeled fourth grade are often actually
sixth grade in difficulty (1%:48).

Children reading science textbooks within their
grasp will not be thwarted, or become discouraged with the
material. However, children must be able to make sense out
of their reading in order to profit from the reading exper-

ience (11:18; 14:11). Therefore, a series of science text-
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books must be chosen with extreme care; a series must be
on a readability level within the reading range of the

majority of the class.

Methods of study. Five readability formulas, Dale-

Chall, Flesch, Fry, Lorge and SRA were used in conjunction
with the cloze readability procedure, to determine the read-

ability of the Concepts in Science textbooks. The three

formulas devised by Dale-Chall, Flesch and Lorge provide
helpful information regarding the relative reading diffi-
culty of textbooks, stated Kerr in 1949 (34:414)., The Fry
formula was chosen because it ranks, in Fry's words, "...
about as well as Dale-Chall and Flesch and SRA formulas"
28:516). The cloze readability procedure is a method pro-
ducing "valid indices," states Taylor, "of the comprehen-
sibility of Fnglish prose - for the readers concerned" (51:
25). The five formulas gave a comprehensive overview of
readability.

A random selection containing a minimum of one hun-
dred words was taken every ' tenth page. If a page contain-
ed no reading material, the next page that did contain
reading material was used as the sample.

All formulas, except Fry's formula, were applied
to the same sample for a control and a measure of validity.
The cloze readability procedure was given to children in

the three grades, four, five, six, at University Place Fle-
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mentary School near Tacoma, Washington to determine if the
texts were readable for them.
The Dale-Chall Formula for Predicting Readability
calculates readability by following these steps.
1. List the total number of words in the sample.

2. List the total number of sentences in the
sample.

3. List the total number of words which were not
on the Dale list.

4, TList the average sentence length which is de-
termined by dividing number one by number two.

5. List the Dale score which is found by dividing
number three by number one and then multiplying
the answer by one hundred.

6. List the average sentence length which is found
by multiplying the average sentence length
(number four) by .0496.

7. List the product of the Dale score which is found
by multiplying number five by .1579.

8. List the constant of 3.6365.

9. Add the total of numbers six, seven and eight
to achieve the formula raw score.

10. Convert this score to the corrected grade level
(Appendix C, pages 110-122).

The Flesch formula determines Reading Fase by:

l. List the number of syllsbles in a one hundred
word sample.

2. List the average sentence length, determined
by dividing the number of words in the sample
by the number of sentences in the sample.

3. List the product which is found by multiplying
number one by .846.
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4, List the product which is found by multiplying
number two by 1.015.

TList the sum of numbers three and four.

6. Subtract number five from 206.8%5 (Appendix C,
page 12%).

Three one-hundred word passages, deleting proper
nouns, are selected from near the beginning, middle and
the end of the book to determine readability using the Fry
method. Total the number of sentences and the number of
syllables, averaging both. These averages are then plotted
on a graph (Appendix C, pages 124-125).

The Lorge formula predicts Readability Index by:

l. IList the total number of words in the sample.

2. List the total number of sentences in the sample.

3. List the total number of prepositional phrases
in the sample.

4, Tist the total number of words not on the Dale
list of 769 words.

5. List the sverage sentence length which is deter-
mined by dividing number one by number two.

6. List the ratio of prepositional phrases in the
sample which is determined by dividing the num-
ber of prepositional phrases in the sample by
the number of words in the sample.

7. List the ratio of hard words in the sample which
is determined by dividing the number of words
not on the Dale list by the number of words in
the sample.

8. List the product of number five multiplied by
006.
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9. IList the product of number six multiplied by
9.55.

10. List the product of number seven multiplied by
10.45%.

11. List the constant 1.9892.

12. Add the numbers listed under eight, nine, ten
and e€leven to arrive at a Readability Index
(Appendix C, pages 126-130).

Readability is determined with the aid of a calcula-
tor using the SRA Reading-Fase method. Set the dial to the
number of sentences in the first one-hundred words in the
sample. Count the number of syllables in the same one-
hundred words. The color opposite the number of syllables
on the dial of the calculator indicates the reading-ease
of that sample.

The cloze readability procedure was the last method
used. How well a person is able to read a particular
selection of material can be determined by using the cloze
readability procedure (51:25). TFight passages, each con-
taining from 250 to 300 words, were selected at random from
each book. Beginning with the second sentence, every fifth
word was replaced with an underlined blank of a standard
length until a total of fifty words hsd been deleted. The
deletion of every fifth word is best for both convenience
and reliability. The cloze procedure was then given, with-

out a time limit, to students who had not previously read
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the material. Responses are correct when they exactly match
the words deleted, disregarding minor misspellings.

The five readability formulas and one readability
procedure used in this study have produced an accurate sur-

vey of the readability of the textbooks.

Limitations of the study. This study was limited

in that:: only five readability formulas were used in the
study, Dale-Chall, Flesch, Fry, Lorge and SRA; only one
readability procedure was used in the study, the cloze read-
ability procedure; only three textbooks were used in the

study, the intermediate series entitled Concepts in Science,

grades four, five and six; only ten percent of each text
was sampled with four formulas, three passages from each
text were sampled with another formula, and eight passages
from each text were sampled with the readability procedure;
and only seven intermediate classes in one school, Univer-
sity Place Flementary School, took the cloze readability

procedure test.

IT. DEFINITIONS OF TFRuS USED

Comprehension level. Based on the material used

for this study, comprehension level will be taken to mean
the point at which a person can grasp the concept involved

in the material being read.
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Gradation. Gradation of material, as applied here,
means a change in readability level taking place by degrees;
that is, gradation is an upward slope of resdable passages,

each more difficult than the passage preceeding.

Publisher's designated grade level. According to

tradition, publisher's designated grade level is taken to
mean the numerical grade level found on textbooks which
corresponds to the grade level or year of schooling for

which the publishers indicate the book is best suited.

Readability formula. Throughout this inwestigation,

readability formula is interpreted to mean a mathematical
formula which either numerically or by graph estimates how
readable a piece of written material is. The formula can
take any of several forms, accérding to the originators of
the formula, but is generally applied in an orderly,
specific form with reliably significant correlations as a

result.

Readability level. Readability level is a level of

reading which can be read by a specific group of children
within the same year of school or grade. This study
limits level to mean grades four, five and six of the in-

termediate school system, unless otherwise indicated.

Readable. Readable is a style of writing which is
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comprehensible to the reader. Reading material which can

be read, assimilated and understood is readable.

Unit-type textbooks. Unit-type textbooks are texts

which deal with only one specific area of science, such as
books dealing only with heat, another dealing only with
rocks, or the like. They are smaller than standard text=

book size and each is rather limited in use.

ITI. ORGANIZATION OF REMAINDER OF THF THESIS

The remainder of this thesis covers the following
topics. The first section of Chapter II is applied to
readability studies and formulas in general. Readability
studies on science textbooks during the last twenty years
are covered in the second section of Chapter II. Chapter
IIT states the results of the study. Chapter IV deals with

conclusions and recommendations.



CHAPTER II
REVIEW OF THE LITERATURE

The amount of existing literature concerning read-
ability is large. In the area of science textbooks for
elementary schools, a lesser amount of literature exists.
This chapter deals generally with differing readability
studies and specifically with studies upon elementary

science textbooks.
I. READABILITY STUDIFS

The first readability formula study was performed
in 1923. Bertha A. Lively and S. L. Pressey desired to
determine the vocabulary difficulty of science textbooks
(3:17-18; 15-442; 18:3%; 29:492; 35:389-08). Junior high
school teachers had reported an unusual number of technical
terms in science textbooks. Vocabulary burden was determin-
ed by assigning the Thorndike frequency number to each dif-
ferent word and averaging the numbers. The lower the num-
ber, the more difficult the book was considered to be.

The frequency of the word was found rather than
actually measuring the difficulty of the word. A 1,000
word sample was exsamined using the following methods: the
range or number of different words, the number of different
words which are not found in Thorndike's 1list of the

10,000 most common, and weighting the words according to
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their Thorndike index number (%5:3%98).

Four other studies took place in the late twenties.
The next study occurred in 1927. F. D. Keboch surveyed
five history textbooks to determine vocabulary difficulty.
After selecting the passages, Keboch checked the words in
the sample against the words found in Thorndike's list of

most common Fnglish words and Thorndike's The Teacher's

Word Book. The remaining words were Jjudged as to general
and specific usefulness and of doubtful service in the
seventh grade. The study showed no marked variability of
word-difficulty (%3%:22-26).

Mabel Vogel and Carleton W. Washburne, in 1928,
determined what books were read and liked by children in
certain grades in the Winnetka study (%:19-21; 15:443; 18:
35 29:492; 54:%373-81). Books from grades three to nine
were analyzed as to differences of style. This formula
used number of sentences, number of different words, num-
ber of prepositional phrases and number of words not on
Thorndike's 10,000 word list, in order to determine why
the books were popular with children in different grades.
This study was revised in 1958. The study was extended to
include textbooks in the first two years of school.

A formula was developed so that when each of the
above factors were counted in a book, then given certain

weights, the readability or grade-level of the book could
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be predicted. A difficulty score was assigned each book on
the basis of the aversge reading-grade score on the Stanford
Achievement Test of those children who had read and liked
each book (18:4). Correct grade placement can be determin-
ed by judging structural difficulty (54:380).

In 1928, Dolch measured the vocabulary difficulty
of three series of basal readers. The vocabulary was mea-
sured by using the combined frequency rating from several
word counts (18:%). He then compiled a vocabulary word
list. Using this list, it was vossible to determine the
grade-level of any textbook (2%:17%).

Alfred S. Lewerenz studied vocabulary in order to
determine average reading ability of children. He found
that words beginning with the letters b, h and w are easy
words. Words beginning with the letters ¢ and i are con-
sidered difficult (15:443-44; 29:492-93%),

The thirties marked the peak years of readability
study. The first study was that of George R. Johnson, oc-
curring in 19%0. He determined thsat the percentage of
polysyllabic words in a passage is the method used to mea-
sure difficulty of reading material for children (29:493;
32:284) .

W. W. Patty and W. I. Painter, in 1931, studied
readability using weighted vocabulary sampling. They mod-

ified the formula used by Lively and Pressey. Patty and
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Painter multiplied the Thorndike index number given the
word by the frequency of use of the respective words. 1In
their study of high school texts, the books used in the
sophomore year had the greatest vocabulary burden (44:31).

The peak year of the thirties was 19%4 with four
studies. Ralph Ojemann devised a method for Jjudging the
difficulty of parent-teacher educational materials (%3:21-
223 29:494)., He determined characteristics of readable
passages. The characteristics were simple sentence struc-
ture, low vocabulary difficulty, and a small number of pre-
positional phrases.

Fdgar Dale and Ralph Tyler predicted the difficulty
of materials for adults using three variables (3:22-23; 18:
5; 21:384-412; 29:494), They found that the elements of
reading material that correlated with ease of comprehension
were the number of monosyllabic words and of second person
pronouns plus the percentage of easy words. The ‘wmethod
for predicting difficulty is to count the number of differ-
ent technical and non-technical words in the selection and
the number of indeterminate clauses (21:401).

FPdward Thorndike also conducted a study on vocabu-
lary difficulty in 19%4 (3:4%; 5%:229-30). From his study,
Thorndike concluded that three essentials be included in
reading material to improve readability. These three: essen-

tials were that a detailed statement of vocabulary load must
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be contained in any graded book, words unknown to the read-
er occur infrequently (one in every two hundred words) and
that sections be rewritten in order to make the book more
comprehendable.

Howard McClusky studied the characteristics of read-
ing materials representing different content fields and
found that the easier materials contained short simple sen-
tences and an easy, familiar vocabulary (39:282).

The year 1935 produced two studies. One by William
Gray and Bernice Leary, who summarized and critically ap-
praised vprevious readability work, was made earlier in the
year (3:2%-24; 15:444; 18:6; 29:495). They made a statis-
tical analysis and were able to predict the difficulty of
reading materials for adults. Irving Lorge started with
the Gray-Leary formula and devised a formula of his own
(3=-27-28; 15:446; 18:6; 29:495)., Lorge - made revisions on
has formula in 1939, 1944 and 1948. Lorge's formula is a
valid method of determining readability (2:%4).

Clarence Stone, in 19%8, measured vocabulary in
order to compare beginning reading books as to simplicity.
Vocabulary burden was measured in terms of ratio of new
words to the total words, average new words per page, and
the percentage of sentences complete in one line. Stone
found that the index of difficulty cannot be determined by

the average number of words per page (48:447).
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In 19%9 Flizabeth Morriss and Dorothy Holversen
conducted a readability study to estimate the difficulty
of passages. This study was in the direction of a semantic
analysis approach rather than a structural approach. Words
were classified into two categories, content and non-con-
tent (%:25; 15:445; 18:6-7; 29:497). This technique was
never published or put into a usable form (%:27).

Gerald Yoakum's technique for grading books was
based on an index figure derived from identifying all words

above the 4,000 level on Thorndike's Teacher's Word Book

of 20,000 Words. The grade placement of a book is deter-

mined by checking the average page index number against a
reading difficulty scale (%:28-29; 15:445; 29:493%),

The forties produced three readability formulsas.
Rudolf Flesch created his formula in 1943. He revised the
formula in 1948 and again in 1950 (3:29-%3; 15:446; 18:7;
29:495), The Dale-Chall readability formula was devised
in 1948 by Fdgar Dale and Jeanne Chall (3:3%-%4; 4:194-213).

In 1948 L. R. Wheeler and V. D. Wheeler produced a
method of checking readability. The Wheeler-Wheeler method
deals with a tabulation of vocabulary. Fach word is given

the grade placement rating found in the Thorndike Wordbook

of Twenty Thousand Words. After counting the number of

words on each grade level, table the results and determine

the percentage of words at each grade level. The reading
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difficulty of the book is then interpreted (57:485).

The SRA Reading-Fase Calculator was developed in
1950. The calculator is a device for measuring the read-
ability level of almost any type of written material (58:
1.

George Spache's readability formula was devised in
1953 (47:410-41%). This formula predicted the readability
level of primary grade materials. The cloze procedure was
also introduced in 1953 (50:415-%3). Wilson Taylor found
that by using this method, it is possible to determine
that instructional materials are understandable to the
children in a specific class,

Fdward Fry, in 1963, produced a readability formula
which could be used on materials from the primary grades
through the college level (28:51%-16). This formula was
revised in 1968,

The formulas chosen for this study were the Dale-
Chall, Flesch, Fry, Lorge and SRA formulas and the cloze
readability procedure. Using six different types of read-
ability check in the study allowed for error which might

be found by using similar formulas.
II. READABILITY STUDIFS ON SCIENCE TEXTBOOKS

In the last twenty years, there hsve been six pub-

lished studiss done on science materials. Chall remarks
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that the studies on science materials (textbooks) have shown
that the vocabulary is difficult. Too many technical words,
a lack of defined important words and too many non-techni-
cal terms were found in the textbooks (3:168; 6:%3).

Mallinson, Sturm and Patton conducted s study on
readability of science textbooks in 1950 (40:460-6%). Read-
ing difficulty of five series of textbooks for the fourth,
fifth and sixth grades was plotted. The Flesch formula was
applied to five one-hundred word samples from each book.

The average was found for each five samples and this score
was the reading difficulty score for each book.

Reading levels of books designed for fourth grade
science should be below that of the average fourth-grader
(40:462). Only two books on the fourth grade level met
this criterion. The average score for the fourth grade
textbooks in this study was 1.08. A reading-difficulty
score of 1-2 is the grade level of difficulty for a person
who has completed the fifth grade (40:46%) Therefore, the
books were too difficult to be used on the fourth grade
level according to Flesch.

After the completion of their study, Mallinson,
Sturm and Patton arrived at the following conclusion:

In general, it may be stated that many of the

books in elementary science for Grade IV are far
too difficult for the fourth-grader of average read-

ing ability. The fifth-grade textbooks in science
are rather difficult for the average fifth-grader
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and the sixth-grade books are slightly difficult

for the average sixth-grader. At any rste, none

of them could be construed as being easy reading

material (40:463%).

Passages taken from the earlier portions of the books
were more difficult than the passages taken from the later
portions in nine of the fifteen books used in the study
(40:463). No steady upward gradation of reading material
was found.

A study conducted in 1951 on books used for math,
science, history, Fnglish and literature in the Washington,
D. C. area brought forth some interesting information con-
cerning science textbooks. The 1948 Flesch formula was
used in the study performed by Fdmund Faison. Books of
two city school systems were used. These books were from
grades five through eight. A total of thirty-eight texts
were sampled, one for each school subject from each grade.
From each text thirty one-hundred word samples were select-
ed. One school system did not study science in the inter-
mediate grades; geography was taught instead of science.
The other system's science textbooks for both fifth and
sixth grades were within the eighth-ninth grade level (25:
47). The average Reading Fase score on the Flesch formula

was 68 in the fifth grade and 63 in the sixth grade. Scores
ranging from 60 to 70 encompass reading material estimated

at the eighth and ninth grade level (6:43).
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Unit-type elementary science textbooks, if used at
designated publisher's grade level, would prove to be dif-
ficult for children (41:409). This study by Mallinson,
Sturm and Mallinson was conducted in 1955 over thirty-four
textbooks with and without publisher's indication of grade
level. Fighteen textbooks had a publisher's designated
numerical grade level, twelve had been designated as inter-
mediate and four had no indication of grade level. Three
of the eighteen had a computed score at the grade level the
publisher had designated while one was estimated at one
grade below., Seven of the intermediate textbooks produced
a grade level of fifth grade. ZFive were on sixth grade
level. All four of the books having no publisher's indicat-
ed level were estimated at sixth grade level (41:409).

The 1946 Flesch formula was used in this study. A
one-hundred word sample passage was selected for each one
hundred pages. A minimum of five passages was selected
from each text (41:407).

Leroy Ottley applied the revised Lorge formula to
twelve intermediate science books published between 1959
and 1962. His findings were similar to those of Mallinson,
Sturm and Patton. The four fourth grade texts had a Lorge
readability grade level ranging from 4.2 to 5.0 with an
average of 4.6 Four fifth grade books were also surveyed.

These texts ranged from 4.8 to 5.4, averaging 5.1. The four
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sixth grade texts ranged from 5.0 to 5.4 withan average of
5.2. 0Ottley found that sixth grade science books were more
suitable for sixth grade children than the texts at grades
four and five (43%:%66).

Another readability study was reported by John F.
Newport in 1965. The purpose of the study was to deter-
mine the readability level of nine continuous series of
science texts using the Spache and Yoakum formulas (42:40).
Spache's formulas was used on books from grades one, two
and three and Yoakum's formula was used on the books for
the intermediate grades. Ten samples were taken from each
textbook. Fach sample contained two hundred words. Twenty-
seven intermediate texts were sampled. Fifteen books were
estimated from one to five years above the publisher's
grade level. Fight books were on the publisher's grade
level and four were one year below. (42:41).

The latest study was undertaken in 1969. Cramer
and Dorsey performed a study on the readability of thirty-
six science textbooks used in the six elementary grades
(20:28). The Dale-=Chall formula was used on the inter-
mediate texts. Twelve samples were taken from each book.
None of the books in the six series for intermediate grade
level had readability levels the same as the publisher's
designated level (20:31).

Five of the six fourth grade texts had readability
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estimates three to six grades above the publisher's designat-
ed level. The sixth text had an estimate one grade level
above the designated level. The readabllity estimates were
four to five grades higher on five of the six series for
fifth grade. The sixth text exceeded the publisher's
classification by six to seven grades (20:31). All of the
sixth grade texts exceeded the designated grade level by
three to six grades (20:%32). In eight of the thirty-six
textbooks, the most difficult passages were found in the
first sections of the book. The gradation of the other

twenty-eight books was not stated.

ITT. CONCLUSION

Published readability studies on science textbooks
have been extremely limited in the past. The first study
on science materials was conducted in 1923. The second
study was performed in 1950. A total of seven studies have
been conducted over the past forty-seven years, six of
which have been executed in the last twenty years. More
work must be accomplished in the area of readability of
science materials in order to provide the child with the

right book.



CHAPTER III

ANATYSIS OF DATA

I. INTRODUCTION

Five readability formulas were used to estimate the
readability level of the intermediate series of science

textbooks, Concepts in Science. The Dale-Chall, Flesch,

Lorge and SRA readability formulas were applied to the same
passages within each textbook. A ten percent sampling from
each book was used in these samples (Appendix A, pagest-59H.,
A random sample was selected by choosing every tenth page.

If the page did not contain reading material, the sample was
selected from the next page that did contain reading material
(31:386). The Fry formula was applied to three randomly
chosen samples, one from the beginning, middle and ending

portions of each book (28:514).
II. RESULTS OF STUDY

The book designated fourth grade by the publisher
was rated one to two grsdes higher by the four formulas,
Dale-Chall, Flesch, Fry and Lorge, as shown in Table I.

The fifth grade book was rated from two to three grades
higher by three of the four formulas. The fourth formula,
the Lorge, rated it according to the designated level. The

sixth grade text was ranked from one to three grades higher
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than the designated level. One formula, the Lorge, ranked
it one level below the publisher's designated level.

Reading-Fase is estimated by the SRA Calculator by
setting the dial so the arrow points to the number of sen-
tences in the one-hundred word sample on the Reading-Fase
Calculator. The number of syllables in the sample is found
on the vertical scale of the Calculator. The color opposite
this number indicates the reading ease of the passage (58:
9-10).

The SRA Reading-Fase Calculator rated the book de-
signated for grade four rather similar to the Dale-Chall
and Flesch rankings. From twenty-nine samples, twenty-one
fell in the "Very Fasy" range. The score of "Very Easy"
encompasses those who have completed the fourth-fifth grade
(58:1%) Fight samples fell within the "Fasy" score which
encompasses those who have completed the sixth-eighth grade
(58:1%3). Using the figures cited above (Table II), SRA
would place the grade four text two grades above, at sixth
grade level.

The grade five textbook with thirty-three samples
taken from it had nineteen in the "Very Fasy" score, twelve
in the "Fasy" score, and two in the "Hard" score (Table II).
The "Hard" Reading-Fase Calculator Score estimates the ma-
terial to be on a high school graduate's reading level.

This textbook™$ estimated resdability level is the sixth grade,
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only one grade above the publisher's designation. However,
twelve samples are in the "Fasy" range, implying that the
textbook might be more difficult than the estimated sixth
grade level.

The Calculator estimated that the forty passages
taken from the sixth grade text were also on three levels
(Table II). Twenty-three fell in the "Fasy" range, ten
fell in the "Hard" category and seven were termed "Very
Fasy". The readability estimate of the sixth grade text was
three grades higher than that designated by the publishers.

In addition to the five readability formulas, the
cloze readability procedure was also used. Fight passages
were chosen at random from each textbook, by drawing page
numbers from a hat. The number eight was selected from a
list of random numbers from six to twelve (16:43%). The
passages contained from a minimum of two hundred and fifty
words to a maximum of three hundred words.

Leaving the first sentence intact, every fifth word
was deleted and replaced with underlined blanks all of a
standard length until fifty words had been deleted (16:
429). The children were given the deleted selection, with
no time limit, and were told to write in the word they be-
lieve was deleted. Responses were correct only when they
exactly matched the deleted words. Minor misspellings

were disregarded.
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TABLE I
RANKINGS OF THREE TEXTBOOKS, IN A SEFRIES, BY

PUBLISHER DESIGNATION AND FOUR
READABILITY FORMULAS

Textbooks Dale- Flesch Fry Lorge
Chall
Grade Four 5-6 6 5 5
Grade Five 7-8 7 7 5
Grade Six 78 8-9 8 5
TABLE IT

RANKING OF READABILITY FSTIMATES AS DFRIVED FROM
THE SRA RFADING EASF CALCULATOR, CONCEPTS
IN SCIENCE, GRADES FOUR, FIVE, SIX

Textbooks Range Grades Number of
€ompleted Passages
Grade Four VE 45 21
E 6-8 8
VE 4.5 19
Grade Five E 6-8 12
H 9-12 2

- 4-5 7
Grade Six E 6-8 23
9-1

2 10
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The cloze procedure is helpful in the problem of
readability in that it tests the reader's ability to un-
derstand the concept or concepts involved (56:571). To
some extent, the cloze procedure measures vocabulary. The
child in the fourth grade, for example, would not be ex-
pected to derive from context words which are from a more
difficult vocabulary.

A score between forty-four and fifty-seven percent
correct means that the material is at a level of difficulty
thought to be suitable for use in supervised instruction.
(Forty-four to fifty-seven percent represents a score of
twenty-two to twenty-eight items out of a total of fifty).
The material on which a student scores above fifty-seven
percent (twenty-nine to fifty items correct out of a total
of fifty) is suitable for use in his independent study and
that below forty-four percent (zero to twenty-one items
correct out of a total of fifty) is considered too diffi-
cult for the average student in that grade (16:434).

Arrangements were made for seven teachers at Univer-
sity Place Flementary School to administer the cloze pro-
cedure to the children in their classes. Three fourth
grade, two fifth grade and two sixth grade teachers com-
prised the group of seven. The teachers were given in-
struction in the proper method of administering the cloze

procedure.
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Fach grade took a total of eight tests from the
text designated by the publisher for that grade. After
correction, all eight tests from a textbook were ranked in
one graph. In the fourth grade, three hundred fifteen
tests were taken. Slightly under seventy-five percent of
the fourth grade children found the reading material too
difficult (Table III).

The fifth grade textbook was found too difficult
by slightly over sixty-six and two-thirds nercent. A to-
tal of 191 tests were given and 131 children scored under
forty-four percent (Table III). The same percentage of
children found the sixth grade text rather difficult. The
number of children scoring under forty-four percent was
129 out of a total of 194 (Table III). The material in
all three textbooks appears to be too difficult for the
student's reading ability.

All of the methods of readability, with the ex-
ception of the Lorge formula on the texts for grades five
and six, estimate that the materials are more difficult
than the publisher's designation. The Lorge formula rated
all the textbooks on a fifth grade level of readability.
The fourth and fifth grade texts were estimated at 5.1 and
the sixth grade text at 5.7 However, in Lorge's words,
the formula tends "... to underestimate the difficulty of

passages to be read primarily for specific details or for
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RANKING OF SCORES OF CLOZE READABILITY TEXTS
TAKEN BY FOURTH, FIFTH AND SIXTH GRADE
STUDENTS AT UNIVERSITY PLACE

FLEMENTARY SCHOOL

Textbook

Reading Level

Number of Tests

Grade Four

Grade Five

Grade Six

Independent 20
Instructional 60
Frustration: 2355

Independent 10
Instructional 49
Frustration: 132

Independent 10
Instructional 55
Frustration 129
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following directions™ (9:187; %7:407). This may be the
reason for the readability estimates of the Lorge formula
rating the material easier than the other formulas.

Vocabulary is a factor in readability. A method of
checking vocabulary is used by both the Dale-Chall and the
Lorge reédability formulas. The words in the passage to
be sampled are checked against word lists. The Dale list,
which is used in the Dale-Chall formula, contains %,000
words. This list was comprised by testing fourth graders
on their knowledge of a list of approximately 10,000 words.
When eighty percent of the fourth graders checked a word
as known, that word was placed on the Dale list (4:197).
The Lorge formula also uses a Dale 1list, but this list con-
tains only 769 words. The two lists comprised by Dale pre-
sent a fairly accurate number of familiar and simple words.

In the Dale-Chall formula, an unfamiliar word is
counted each time it appears in the sample. The Lorge
formula counts an unfamilisr word only once, the first
time that it appedrs in the sample. This difference in
counting might account for the discrepancy of readability
estimates of the two formulas.

Vocabulary is an important factor which can
account for difficulty in readability. A textbook having
a vocabulary that cannot be comprehended by the grade for

which it is intended will be too difficult for the stu-~
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dents in that grade. Judging from the results of the for-
mulas, the vocabulary seems to be too difficult in this
series of textbooks.

Further evidence concerning vocabulary and compre-
hension of the material is displayed by the Flesch formula
in its count of syllables. Instead of relying on word
lists to judge difficulty, Flesch has instead used pcly-~
syllabic words to indicate the degree of difficulty. The
more polysyllabic words in a particular passage, the more
difficult the passage resds in vocabulary and the lower
the comprehension level. The SRA readability calculator
also takes vocabulary and comprehension level into account
but to a lesser degree. Insttrad of the number of poly-
syllabic words working finto the formula, as with the
Flesch formula, the SRA Calculator takes the number of
syllables in a one-hundred word passage in conjunction
with the number of sentences to determine difficulty. The
more polysyllabic words, the more difficult vocabulary a
passage has.

As shown quite clearly by the findings of the
cloze readability procedure, the material was not readable
or comprehensible to the majority of those tested (Table
ITI). With seventy-five percent of the tests from the
fourth grade and sixty-six percent of the tests from the

fifth and sixth grades falling below the instructional
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reading level into the frustration level, it is safe to
assume that the text is not readable for the intermediate
students at University Place Flementary School.

The third problem concerning readability is grada-
tion. No upward readability gradation was fourd in any
samples checked (Appendix A, pages 44-55). The readabil-
ity gradation of a fifth grade textbook should begin at a
grade level of 4.5 in the beginning chapters and increase
steadily to approximately 5.5 in the last chapters (34:
414). The textbook designated fourtnh grade had no corre-
lation as to gradation, as did those designated fifth or

sixth grade.
ITI. CONCLUSIONS

The results of the formulas and the cloze readabil-
ity procedure prove that the publisher's designated read-
ing level 1is not accurate, at least not accurate for the
students at University Place Flementary School. The form-
ula scores tended, consistently, to estimate the readabil-
ity level of the textbooks higher than the publisher's had
indicated with the exception of the Lorge formula. The
scores of the cloze procedure validate the readability

formulas' estimates in the study.



CHAPTER IV
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Several conclusions and recommendations can be
made from the findings reported in the previous chapter.
The readability checks proved very enlightening concerning

the science textbooks studied.
I. SUMMARY

All the readability checks with the exception of
one .rated the texts higher than the publisher. The Lorge
Readability formula estimated all three texts to be on the
fifth grade level.

The Fry and Lorge formulas ranked the grade four
book on the fifth grade level. The Flesch Reading-Fase
formula rated the text on the sixth grade level. The Dale-
Chall formula estimated the textbook on the fifth-sixth
grade level. The SRA Calculator ranked the majority of
samples on the sixth grade level. Of the cloze readability
procedures taken by the fourth grade students, seventy-five
vercent of the scores were grouped below forty-four percent
correct, that is, in the frustration level.

All formulas and the cloze procedure estimated that
the passages sampled were on a resdability level above the

fourth grads.
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The text designated fifth grade was rated by the
Lorge formula on a fifth grade level. The Flesch and Fry
formulas estimated the book to be on the seventh grade
reading level. Of the thirty-three samples, nineteen were
rated on the sixth grade level using the SRA Reading-Fase
Calculator. Twelve other samples were rated on the ninth
grade level., Slightly more than two-thirds of the cloze
readability procedures taken by the fifth grade students
scored in the frustration level.

The text designated sixth grade was estimated by
the Lorge formula to be on the fifth grade level. Seventh-
eighth grade level was where the Dale-Chall formula placed
the same book. Fry's readsability formula ranked the text-
book on the eighth grade level and the Flesch formula es-
timated it to be on the eighth-ninth grade level. The
majority of the samples taken from the sixth grade text
were ranked on the ninth grade level by the SRA Calculator.
Slightly less than two-thirds of the cloze readability
procedures were grouped in the frustration level.

All three of the Concepts in Science series for the

intermediate grades were rated too low by the publisher.
The estimations by the formulas were substantiated by the
scores of the students who took the cloze readability pro-

cedure.



IT. CONCLUSIONS

1. All readability formulas with the exception of
one consistently rated the texts higher than the publisher
indicated as»the reading level.

2. The intermediate gradd textbooks, Concepts in
Science, were rated on a lower level by the publisher than
the readability formulas estimated.

3. The readability formula estimates indicated that
no general slope of reading difficulty was present.

4, The cloze readability procedures indicated the
material was too difficult for the students at University
Place Elementary School since out of the 700 tests given,
496 were grouped on the frustration level.

5. The intermediate grade students at University
Place Flementary School found the cloze passages too dif-

ficult to read.
ITI. RECOMMENDATIONS

1. The texts should be re-evaluated by the publish-
er as to readability level. Fither a different vocsbulary
could be substituted or the publisher's designated level
could be raised.

2. Children should not be asked to read the texts

independently in a classroom situation unless another means



35
of presenting the material can be adopted. Supplementary
material is recommended to be used to help children over-
come reading difficulties.

5. Readability formulas should be used more fre-
quently by publishers and teachers in order to provide
students with textbooks on their reading level.

4., TFurther readability studies should be done on
the suitability of textbooks to the grade for which they

are being used.
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AFPPENDIX A

RESULTS OF READABILITY RESEARCH ON SAMPLES
FROM THE TEXTS
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2%
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43

55

66

76

86

99

109
119
121
141
152
162
176
186
196
206
216
226
236
246
256
266
276
286
296

DALE~-CHALL REFADABILITY FORMULA SAMPLING

GRADE FOUR
(Think-way) 5.0611
(Tie—waveg 5.2865
(Let-batter) 5.0460
(You-way) : 5.745%
(Look-made) 5.%957
(Look-like) 4,2658
(Go-them) 5.7%35
(What=-vapor) 6.6282
(Then-apple) 5.5030
(What-about) 4 ,8409
(An-iron) 8.07%2
(Think-water) 6.643%6
(How-substance) 5.9929
(In-soil) 4.,9956
(Suppose-is) : 4,1871
(These-food) 5.8247
(The -sac) 5.4275
(The~-sea) 5.1101
(Salmon-environment) 5.4609
(In-spring) ©.9747
(At-this) 6.2289
(When-crack) 5.8531
(Why-sediment) 5.1218
(Scientists~happens) 5.6668
(Bveryone-cycle 4,9767
(The -stopped) 4.,6688
{Gravitation-child) 5.8079
(Fill-hours) 4.,4392
(The-jar) 6.9169
Total: 161.8764

Divided by 29 samples
Average raw score 5.5819
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23
35
43
25
66
76
86
29
109
119
151
141
152
162
176
186
196
206
216
226
236
246
256
266
276
286
296

LORGE READABILITY FORMULA SAMPLING

GRADE FOUR

(Think-way)
Tle—wavgg
(Let—batter)
(You-way)
(Look-made)
(Look-1like)
(Go~them)
(What-vapor)
(Then-apple)
(What-about)
(An-iron)
(Think-water)
(How-substance)
(In-soil)
(Suppose—isg
(These-food
(The~-sac)

(The ~sea)
(Salmon-environment)
(In-spring)
(At-this)
(When=-crack)
(Why-sediment)
(Scientists-happens)
(Everyone-cycle
(The-stopped)
(Gravitation-child)
(Fill-hours)
(The-jar)

Total:
Divided by 29 samples
Average raw score

147.7912
5.0962
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FLESCH READABILITY FORMULA SAMPLING

GRADE FOUR

(Think-matter)
(Tie~-as)
(Let-batter)
(You-the)
(Look-made)
(Look-idea)
(Go-catch)
(What-in)
(Then-plant)
(What-is)
(An-put)
(Think-with)
(How-made)
(In-soil)
(Suppose-is)
(These~no)
(The-on%

(The -of
(Salmon-its)
(In-spring)
(At-does)
(When-a)

(Why-a)
(Scientists-what)
(Everyone-cycle)
(The~-the)
(Gravitation-as)
(Fill-them)
(The-from)

Total:
Divided by 29 samples
Average raw score

100.9840

98.0755
95.1655
76.6540
88.%970
82.7810
77.0945
©3.35710
85.5550
95.2810
o4 . 6430
70.1915
82.7620
85.9720
94,0485
76.4520
82.5100
91.5445
93.4390
79.0910
83.7950
83.9305
82.2385
91.6800
82.0015
91.5445
82,0695
94,6580
68.3625

2,444 .2920

84,2859
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15
23
53
43
25
66
76
86
29
109
119
131
141
152
162
176
186
196
206
216
226
236
246
256
266
276
286
296

SRA READING EASE CALCULATOR SAMPLING

GRADE FOUR

(Think-matter)
(Tie-as)
(Let-batter)
(You=-the)
(Look-made)
(Look-idea)
(Go~-catch)
(What-in)
(Then-plant)
(What-is)
(An-put)
(Think-with)
(How-made)
(In-soil)
(Suppose~is)
(These-no)

(The -on)
(The-of)
(Salmon-its)
(In-spring)
(At-does)
(When=-a)

(Why-a)
(Scientists-what)
(Everyone~cycle)
(The-the)
(Gravitation-as)
(Fill-them)
(The-from)

Total: 29 samples
21 VE 4-5
8 FE 6-8
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Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page

13
23
53

65
77

102
112
122
132
142
152
162
172
182
192
202
212
227
237
247
257
267
277
288
298
508
318
528
338

DALE-CHALL READABILITY FORMULA SAMPLING

GRADE FIVE

(One-scientists)
(Sometimes-on)
(Toothpaste-open)
(There-waves)
(Billions~cooled)
(What-atoms)
(We-pavner)
(You-tests)
(Toss-down)
(With-carton)
(While=-began)
(What-revolution)
(Suppose~force)
(However-sun)
(Of-cells)
(Place-stiffness)
(Spallanzani-microscope)
(Inside-protoplasm)
(By~breathe)
(Here-brain)
(Put-works)
(Have-it)
(There-elements)
(You-formed)
(Green-silkworm)
(Green-things)
(With-light)
(To-of)
(We~person)
(Look-1ived)
(Somehow-trilobites)
(No~-like)
(From-cover)

Total:
Divided by 3% samples
Average raw score

5.3923
6.7914
7.4881
7.8922
5.7115
8.5813
6.8722
7.1497
4 ,2436
6.1298
6.8226
5.5913%
7.5087
6.6814
6.2402
5.9948
4.9789
74416
5.8153
6.8109
5.4914
5.0784
6.3725
6.3963%
5.1932
6.4662
5.5475
5.1357
5.9844
6.9479
7.0965
5.4223

207.8351
6.2980
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Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page

5
13

LORGE READABILITY FORMULA SAMPLING

GRADE FIVE

(One-scientist)
(Sometimes-on)
gToothpaste—open)
There-waves)
(Billions~-cooled)
(What-atoms)

(We -paper)
(You-tests)
(Toss-down)
(With-carton)
(While-began)
What-revolution)
Suppose-force)
(However-sun)
(Of-cells)
(Place-stiffness)
(Spallanzani-microscope)
(Inside-protoplasm)
(By-breathe)
(Here-brain)
(Put-works)
EHave-it)
There~elements)
(You~formed)
(Green-silkworm)
(Green-things)
(With-light)
(To-of)
(We-person)
(Look-lived)
(Some-trilobites)
(No-like)
(From-cover)

Total:
Divided by %% samples
Average raw score

168.8820
5.1176
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Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page

o,
13
2%
53
4
54
©5
77
92
102
112
122
132
142
152
162
172
182
192
202
212
227
237
247
257
267
277
288
298
308
318
328
3%8

FLESCH READABILITY FORMULA SANPLING

GRADE FIVE

(One-would)
(Sometimes-is)
gToothpaste-the)
There-so)
(Billions~the)
(What-made)
(We-paper)
(You-many)
(Toss=come)
(With-ice)
(While-with)
(What-days)
(Suppose -by)
(However-in)
gOf—the)
Place-it)
(Spallanzani-carefully)
(Inside-of)
(By-this)
(Here-heart)
(Put-how)
(Have-not)
(There-have)
(You-a)
(Green-silkworm)
(Green-to)
(With-there)
(To-out)
(We-identify)
(Look-the)
(Look~the)
(No-in)
(From-life)

Total:
Divided by %3 samples
Average raw score

66.4020
74.5910
84,2685
68.1240
87.6525
66,9085
81.4595
77 « 8060

104.4370

93.0415
78.3810
61.5795
754370
92.9660
80.9520
87.8220
70 . 3600
68.9730
84.9455
86.0620
87.9235
82.0695
83%.6595
74,1835
90.1565
84.7085
70. 2405
93.8125
87.6190
55.9450
59.7670
82.0010
80.4590

2.624.7135

79.5368
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Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page

15
25
5%
uhy
54
©5
77

102
112
122
132
142
152
162
172
182
192
202
212
227
237
247
257
267
277
288
298
308
318
328
338

SRA READING EASE CALCULATOR SAMPLING

GRADE FIVE

(One-would)
(Sometimes-is)
(Toothpaste-the)
(There-so)
(Billions-the)
(What-made)
(We -paper)
(You-many)
(Toss-come )
(With-ice)
\While-with)
(What-days)
(Suppose=-by)
(However-in)
(Of-the)
(Place=-it)
(Spallanzani-carefully)
(Inside~-of)
(By-this)
(Here-Both)
(Put-how)
(Have-not)
gThere—have)
You-4)
(Green-silkworm)
(Green-t0)
(With-there)
(To-out)
(We-identify)
(Look=the)
(Somehow-are)
(No=-in)
(From-l1ife)

Total: 3% samples
19 VE 4-5

12 FE o-8
2 H 9-12
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DALE-CHALL READABILITY FORMULA SAMPLING

GRADE SIX

Page 3 (You-achievements) 5.8344
Page 1% (First-eyes) 4,526l
Page 23 (People-act) 5.1326
Page 33 (Ask-better) 4.,7%49
Page 47 gTo—aluminum) 6.6387
Page 57 In-heat) 8.1768
Page 67 (You-Celsius) 8.0709
Page 77 (Look~furnace) 6.1400
Page 87 (Still-liquid) 7 .8565
Page 99 (In-begins) 7.95%6
Page 110 (How-germproof) 5.4511
Page 120 (This-bacteria) 7.6721
Page 131 (You-drink) 6.5709
Page 141 (Scientists=-can) 7.4027
Page 151 (This-out) 6.5601
Page 161 (Today-one) 5.9919
Page 172 (Do-hill) 6.1850
Page 182 (One-road) 6.8694
Page 195 (On-action) 7.008%
Page 205 (According-increases) 6.13%63
Page 215 éThe-works) 5.0426
Page 225 The -work) 7 .38006
Page 235 (Recall-it) 6.9827
Page 245 (An-bolt) 6.7840
Page 257 (At-second) 6.0419
Page 268 (High-code) 6.6866
Page 279 (From-generator) 6.8421
Page 290 (Complete-charges) 7.8%27
Page 300 (The -dangerous) 6.6430
Page 310 (At-neutrons) 7.4707
Page 320 (A-miles) 7.89%2
Page 330 (Certain-flower) 6.5564
Page 340 (What-w) 6.043%8
Page 350 (Scientists-page) 6.4045
Page 360 (The ~chromosomes ) 7.1469
Page 370 (The-energy) 7.3535
Page 380 (How-Palomar) 5.4570
Page 390 (Imagine-Nebula) 8.3173
Page 403% (People=-sun) 5.8789
Page 41% (It-done) 0.4655

Total: 266.1%62

Divided by 40 samples
Average raw score 6.6534



Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
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Page
Page
Page
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Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page

3

182
195

268

279

520
530
340
550
360
570
280
590
403
413

LORGE READABILITY FORMULA SAMPLING

GRADE SIX

(You~achievements)
(First-eyes)
(People-act)
(Ask-better)
(To-aluminum)
(In-heat)
(You-Celsius)
(Look~furnace)
(Still-liquid)
(In-beings)
(How-germproof)
(This-bacteria)
(You-drink)
(Scientists~-can)
(This-out)
(Today-one)
(Do~nill)
(One-road)
(On-action)
(According-increases)
(The -works)
(The-work)
(Recall-it)
(An-bolt)
(At-second)
(High=-code)
(From-generator)
(Complete~-charges)
(Thé ~dangerous)
(At-neutrons)
(A-miles)
(Certain-flower)
(What-w)
(Scientists-page)
(The -chromosomes)
(The ~energy)
(How-Palomar)
(Imagine-Nebula)
(People=-sun)
(It-done)

Total:
Divided by 40 samples
Average raw score

229.9681
5.7267
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Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
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Page
Page
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Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page

FLESCH READABILITY FORMULA SAMPLING

GRADE SIX

(You-the)
gFirst-on)
People-act)
(Ask-for)
(To-no)

(In-the)
(You-Fahrenheit)
(Look-the)
(Still-then)
(In-bad)
(How-germproof)
(This-their)
(You-does)
gScientists—and)
This-go)
(Today-and)
(Do-of)
(One-wheels)
(On-see)
(According-or)
(The -men's)

(The ~can)
(Recall-conduct)
(An-you)
(At-about)
(High-a)
(From-falling)
(Complete-numbers)
(The -amount)
(At-neutrons)
(A-you)
(Certain-flower)
(What-w)
(Scientists~in)
(The-height)
(The-forms)
(How-before)
(Imagine-photographs)
(People-around)
(It-of)

Total:
Divided by 40 samples
Average raw score

65.6160
99.7670
75.7080
8%.9640
50.2100
55.9460
59.5290
73.3725
55.5825
57.1110
7%.8805
%5.8780
65.0110
61.9345
58.8215
81.8000
84.0330
80.4445
7%3.1%70
7537455
68.6350
69.8825
66.4350
70.9025
71.513%0
61.0640
71.0375
62,3855
67.0785
48.6370
7%.0000
83,4755
71 ..4445
6%.7610
o4 . 2460
58.3480
85.7885
46.1650
81.%250
63.7975

2,713.2110

6'7.8303
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SRA READING FASE CALCULATOR SAMPLING

GRADE SIX

(You-the)
(First-on)
(People-act)
(Ask-four)
(To-no)

(In-the)
(You-Fahrenheit)
(Look-the)
(Still-then)
(In-bad)
(How-germproof)
(This-their)
(You-does)
(Scientists-and)
(This=go)
(Today-and)
(Do~of)
(One-wheels)
(On-see)
(According-or)
(The-men's)

(The -can)
(Recall~-conduct)
(An=you)
(At-about)
(High=-a)
(From-falling)
(Complete-numbers)
(The -amount)
(At-neutrons)
(A=you)
(Certain-flower)
(What-w)
(Scientists-~in)
(The ~height)
(The-forms)
(How-before)
(Imagine-photograph)
(People-around)

(It-of)

Total: 40 samples
7 VE 4-5
25 E 6-8

10 H 9-12
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FRY READABILITY FORMULA

Concepts in Science, Grade Four

Sentences
Per 100
Words
Page 62, 100 word sample 12.7
Page 140-141, 100 word sample 12.5
Page 208, 100 word sample 9.0
34,2
Sample average 11.4

Concepts in Science, Grade Five

Sentences
Per 100
Words
Parre 28, 100 word sample 9.1
Page 139, 100 wordé sample 8.2
Page 266-267, 100 word sample 10.3
27.6
Sample average 9.2
Concepts in Science, Grade Six
Sentences
Per 100
Words
Page 5%, 100 word sample 7.1
Page 275, 100 word sample 6.4
Page 294, 100 word sample 6.8
20.%
Sample Average 6.8

56

Syllables
Per 100
Words

142

141

148

431

14%.7

Syllables
Per 100
Words

155

145

159

439

146

Syllables
Per 100
Words

145

152

122
45p

150.7
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APPENDIX B

CLOZE READABILITY TESTS WHICH WERE GIVEN TO
THE STUDENTS OF UNIVERSITY PLACE
ELEMENTARY SCHOOL
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4,1 A fish is fitted to live in its environment of water in

many ways. The fish can move in order to hunt

to hide. It can . It can get food

eat it. When a thing is fitted to

environment, we say it adapted to the

environment. oak tree is adapted its

environment. The goldfish adapted to its envir-

onment. salmon is adapted to environ-

ment. There is a between the environment of

goldfish and a salmon. goldfish

would die in . The special environment, the

, of a goldfish is pond, not the sea.

grown salmon would die a pond. Its

special , Or habitat, is the . Fven if

the environment all fishis water,

fish has a special .

4,2 In that habitat it its special food. An

cannot live on grass. cow cannot live

on . Fach kind of living has its own

habitat, its own food. Fach thing is

adapted to habitat. How is a fitted

to its habitat? can investigate this problem

the help of a , @48 shown on the

rage. Look at the adaptations for

moving about. at the salmon's muscles.
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how they make a of zigzag pattern.
Almost whole body of a is made of
muscle. ( you eat salmon, you muscle,
mainly.) It 'is powerful muscles that make

salmon fit for fast , turning quickly,

and leaping out of the water.
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4.2 The egg of the mallard duck is much like a hen's egg.

Its shell is not , but porous. There is

membrane Jjust under the , & thin,

white skin. is an egg white, a yellow

yolk inside . The young duck uses and

yolk for food it is growing in shell.

And there is speck on the yolk is the

beginning of embryo. Inside the egg

young, growing duck looks this. Inside the egg

is still an embryo. the beginnings

of wings, , and e€yes. Just hatched,

duckling can soon walk feed itself. 1Is it

different from the adult ? 1In a year

it begin to get the and the feathefs of

adult duck.

4.4 The young some birds, such as and
eagles, must be by the parents at .
The young of dogs cats and horses must
fed. So must the of human beings. But
ducklings! Notice the difference a
salmon and a . When a salmon egg , the
young salmon carries yolk sac for almost
weeks., Its food is the sac. But when
young duck hatches, it used up all the

stored in its egg. young duck is
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ready look for its own . To grow from
a duckling to a handsome , The mallard
must eat, course. Like other ducks,

like to eat grain, as wild rice. However,

will eat small frogs, toads, lizards, small fish,

snails, earthworms, and even mice.
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4.5 A drop of water makes many different journeys. It flows

down a river a lake. There it the

ground and rises the air, as water .

Up rise its molecules. make a cloud. Presently

water droplets in the form drops. Down

comes raindrop. It falls on ground ,

sinks into the , and meets the roots a

tree. It is into the tree, carried

the trunk, into a , and then into a .

It is given off the air by the , as

water vapor. Again, water vapor rises in

air. Again it forms droplets. This

time the freeze and fall as . The

snowflakes land on cold mountaintop and slide

into & river of y 8 glacier.

4,6 An iceberg off the glacier, floats

to sea, and melts. drop rises again

to another could. This story . no €nd,

has it? of water just go traveling,

on more different than we can imagine.

no matter how different journeys that

water molecules , We know how they then.

Water evaporates. It to water vapor. The

vapor condenses and turns water. Then

the water . It turns to water . Again




the

has

water vapor

no end €ither.

you

the

has no end, like

, one happening leads to

next

the next.

and turns to water.

us make a diagram

No matter where

next and
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4,7 What is happening in the glass chamber in the investi-

gation? Something is happening, certainly. the
beginning of the , the upper glass is .
Little by little, a of moisture collects on
clear glass. Water is on the glass.
Water traveling from the bottom the
chamber to the of the chamber, somehow.
does water get from bottom to the top
the glass chamber? At bottom of the
chamber, water is evaporating. Water
are flying off the . They are becoming water
, Very soon the air the chamber is
full water vapor. At the of the
chamber, though, vapor is condensing. The
vapor 1is turning into droplets of
water on sides of the glass is making
the glass .
4.8 The air at the of the glass is
than the air at bottom. So the water
at the top condenses. forms tiny droplets. Is-
n't how a cloud is ? 1In a cloud, the
becomes cooler as it . In the glass
chamber, air cools as it the top be-
cause it heat to the cooler of the

glass. 1In the cloud and the chamber,
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the same things . Air with water vapor

it rises and cools. water vapor con-
denses into . In the could, the float
in the air. the glass chamber, the
gather on the glass Iorm lavger drops. Some-

thing happens in the glass chamber.
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4.9 1In the spring, salmon start swimming to the sea.

early spring, mallards start to the

northwest. How a fish or a know when

to migrate? have investigated this question.

example, scientists did some with the

birds pictured , called Jjuncos. Juncos migrate.

begin to fly north the spring.

Scientists wondered they could make some

migrate earlier than usual. they

could, they might a clue to what

Juncos migrate at a time. You know that

days get longer as go from winter to

Some scientists suspected that length

of the days have something to do when

juncos migrated. So juncos were kept in

4,10 Lights in the barns turned on and off

control the length of in the barns.

When days became about 8 long, the

Jjuncos began get ready to migrate.

the days became about hours long, the juncos

to migrate. It was nunmber of hours

of that set off the migration. The

amount of seemed to be the for migra-

tion. A stimulus anything that produces a
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, Or answer. A bright is a stimulus

which moths. The flight of moths to-

ward the light their response. When you

to hearing your name y you are respond-

ing to stimulus. You may respond

doing something when your is called. When the

of the day reaches a certain number of hours, it

is a stimulus for juncos.
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4,11 To make sound, there must be movement. What kind of

motion it be? Could you how the rul-
er moved it made a sound? moved up
and down. swung one way and the
other way, to fro. Could you observe
the rubber band moved it made a sound?
swung back and forth, and fro. If you
, you can see this in slow motion.
Make chain of rubber bands 2 feet
long. Fasten end to a doorknob table
leg. ©Stretch the just a little and
it. It will move and fro, slowly enough
you to see. It this to-and-fro
that makes sound. Scientists a8 name
for this of movement.
4,12 It is vibration. The rubber band
as it moves to fro and makes a
. The ruler vibrates as makes a sound.
A string and a guitar vibrate as they
make . The trumpet player's lips .
The bass drum vibrates. your throat something
must in order for you speak or sing.
Whenever hear a sound, something
vibrating. Something is moving and forth. Does

this that whenever something is y you
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hear a sound? it and see. Vibrate
hand, like a fan. the chain of rubber

in slow motion. No is heard. Things
can without making a sound. you hear

a sound, , Something is vibrating.




71
4.1% The Farth is changing, changing all the time. Often

do not notice it, many of the changes

so slowly. Yet they happening. Rocks

are breaking . Water seeps igto cracks

the top of mountains. weather gets cold and

water changes to ice. it does so, it

against the sides of cracks. The rock

splits breaks up. In summer, of

plants work into tiny cracks in the

and widen them still . Then, in winter, ice

again to widen the . Melting snows and

spring move rocks and soil ( bits of

dead plants animals) down the mountain

the valley. These bits rock and parts of

and animals make more .

4.14 More plants can grow this soil. As they

, they add substances to soil. So more

soil always being made. As and animals

grow and , the soil is being s too. The

dead animals plants are putting useful

back into the soil. are making the soil

for more pliants to in, providing food

for . Running water is picking soil in

one place dropping it in another .

Plains and valleys are built up with soil
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which plants can grow. are useful in
saving . too. If water runs fast, the
good soil carried away and only soil
is left., ©Plants not grow well in

soil.
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4.15 DPeople used to be afraid of comets. comet,
you sSe€ee. was that did not seem belong
in the sky. stars seemed to be . in
their places, fixed unmoving. The planets and

Moon all moved, to sure. Yet they
moved regular ways and in same orbits
all the . You could count on regular
behavior. Then suddenly comet might appear. A

looked like nothing else the sky.
Sometimes it strangely bright. It moved

the sky and in few weeks disappeared.
Where a comet come from? did it go?
No knew. It frightened people. felt

that a comet . 8 sign that something

was going to happen: , disease, floods, or who

what?
4.16 Comets used to feared. A man named

changed that. Fdmund Halley an En-
glish scientist who over 200 years ago.

was interested in many , but he was
especially in comets. Where did come
from, and where they do? Halley wanted

know. He studied the of comets, which
other had made. The orbit a comet was
a _ difficult problem in mathematics.
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could not figure it . Neither could other
scientists tackled the problem. However,
had a friend named Newton, who was
a mathematician. Could Newton possibly
out what the orbit a comet would be
? Yes, he could. 1In , he had already

worked out that problem, Newton thought.
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5.1 What did the first mammals look 1like? We don't know

exactly. , we do have an , based on

fossil evidence. in the rocks. The

mammals had coats of or hair, as all

do. The evidence suggests they were small ani-

mals. were not very different the

shrews we have . Some early mammals may

laid their eggs, like duckbilled

platypus. The duckbill in Australia. It lays

that have shells around « When duck-

bill eggs were discovered, people thought they

be the eggs of reptile. They look

much the eggs of a . After the young

of duckbill hatch out of eggs, they

are fed — a strange milk made the mother.

Most people not recognize it as .

5.2 It is more like thin white of egg.

the duckbill part reptile? would be

better to that it is a which hasn't

changed much millions of years. The

of the reptiles of ago hatched outside the

body, as do the of reptiles living now.

the eggs were eaten other animals.

Sometimes the dried up in the of froze

in the . One way or another, eggs of

reptiles were to many dsngers. But
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eggs of mammals were inside the mother's body.
is one reason why came to rule the
. The young of mammals carried in-

side the mother, they are well protected.




77
5.3 TLook at these layers of sedimentary rock. Can you tell

one from another? Yes, for sedimen-
tary layer does differ another. Some layers con-
tain which are colored red, yellow, or
brown. Different elements and compounds color

sediment. Iron compounds, for , may
color sediment red. has color. There are

soils, black soils, brown . There are
sands of colors, as well. BSo rock
layers may be differently. The structure of

layers may be ditferent, . To know
which layer oldest, you must know was
laid down first. the layers are in
order in which they down, then the bottom

is the oldest. Still, can scientists

find out old a rock 1is? is an inter-

esting answer,

5.4 have discovered a kind clock in
the Farth. you learned in Unit , the
€¢lement uranium in Farth is slowly turning

lead. How fast uranium into lead hss
been out too. So the uranium is a
kind clock, keeping time in rocks.
The uranium clock tell time in hours, ,

like an ordinary clock. tells time in millions
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years. Suppose a fossil-hunting finds
a piece of with both uranium and in it.
He knows lead in the rock from uranium.
He can out how long it for uranium to
change that much lead. Since uranium
began changing when rock was formed, he knows

about how old the rock is.
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5.5 Your ear doesn't hang down, does it? Why not? Your

ear still and erect. Y&t has no

bones in . What holds it up? in the

ear make kind of material that the

ear. This material called cartilage. Cells of

ear are surrounded by cartilage they

make. Cartilage the ear stiffness. Cartilage

your nose its shape, . Another kind

of supporting allows you to stand .

You can stand because have bones, which support

body. The bones are by bone cells,

another of supporting cell. Bone

might better be called cells. The cells make

hard bones that surrounds . There are

other cells provide support. Feel your

just below the kneecap.

5.6 is a tough band called a liga-
ment. A is built of strong cells.
It joins one to another. Now feel
inside of your elbow you bend your arm.

is another tough connecting here.
This one is tendon, a band of that
joins bone to . Look back over the of
cells on these pages you have just .

These cells look different e¢ach other. These
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different of cells have different to

do. Yet these cells are alike, in

ways. Fach one of cells has a nucleus,
example. TXach one of cells, no mat-

ter how it appears from other y Can

make more cells itself -- can reproduce itself.
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5.7 Schleiden and Schwann went further. Like biologists
before them, tney observed that cells did certain things.

Cells in the body special jobs. In other

cells have special functiomns, you

know. For instance, know that nerve cells

the function of carrying . Red blood

cells have function of carrying oxygen.

cells have the function protecting

the tissues under . Green plant cells have

very special function: they sugar.

Green cells are cells that can capture

Sun's energy. They can this energy

to make . Because sugar is the food

substance from which foods are made, all

us depend on the plant cell. In

other , We depend on the of the plant

cell. depend on its chloroplasts,

contain the green substance .

5.8 We depend on its . The green plant cell

the food upon which world depends.

Sa Schleiden Schwann were able to as

well: The cell the unit of structure

function in living things. : cells of the organ-

isms not scattered about. They organ-

ized into tissues, such nerve tissue, and muscle
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The tissues are organized organs, Ssuch

as kidneys, , lungs, brain. The organs

organized into organ systems, as the digestive

system, system, circulatory system. Finally

systems, all of them, beautifully or-

ganized into the . You are an organism,

organized. The smallest part this

beautiful organization is cell. The cell is

unit of structure and — in you, as it

et —

is in all living things.
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5.9 Think of a mouse and a paramecium. A mouse is a com-

plete thing, an organism. It an or-

ganism made up millions of cells: muscle

, nerve cells, blood cells, many other

kinds of . A mouse is a organism. A

paramecium is complete living thing, too.

paramecium is an organism. it iw

made up just one cell. A is a single-

celled orgahnism. a paramecium, one cell

enough. Just as the is a3 single-

celled plant, cell is enough for

paramecium, an animal. What the difference be-

tween a animal like a paramecium, a

single animal cell, as a muscle cell

the mouse? The paramecium get its own food.

muscle cell in the depends on blood

to it food.

5.10 The single of the paramecium can

about on its own. a8 single muscle cell

the mouse can move along with millions

of muscle cells. Single-celled animals

the paramecium carry on life activi-

ties in one . A single-celled animal is

complete organism. But a cell is only

one of cell in a animal like the mouse.
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single animal cell is part of an or-
ganism. animals belong to a known as
Protozoa. The is a protozoan; it to
the Protozoa. The and the vorticella, and

one-celled animals are protozoans.

fact there are more 15,000 different kinds of

, Or single-celled animals.
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5.11 As the red powder of mercuric oxide is heated, it turns

black. Drops of mercury to appear. Oxygen is

given off too, but into the air. It

a colorless gas, without odor, so you

don't it, or smell it. mercury is

left. The powder is made of silvery

liquid and an gas, mercury and OXygen.

is an €lement. It made up only of

of mercury. Oxygen is element made

up of of oxygen. The elements and

oxygen can combine Iform a new substance,

oxide. Chemists call this substance

a compound. A is formed when two (

more) elements are combined. oxide is a compound

the elements mercury and . No other

atoms are of this compound.

5.12 Look this compound another way.

oxide is made up molecules. TFach molecule of

oxide is made up two different kinds

of , atoms of mercury and of oxygen.

Heating mercuric makes the molecule break

The mercuric oxide molecule apart

into atoms of and molecules of oxygen,

these models show. A can write about the

down of red mercuric rowder in this
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way: oxide = mercury + oxygen. This

called a word equation. use the arrow %o

"becomes" or "yields." Say " oxide

becomes mercury and ." You may wonder why

is not mentioned in equation. After

all, heat used to break down com-

pound. However, chemists take it for granted that heat is

used, and usually don't write it.
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5.13 To find out what a cake is made of, you take a bit of
it and test it - usually by putting it in your mouth. To

find out what Farth is made of, take

bits of its and minerals and test . in

various ways. Unfortunately, can't get bits of

stars to test. Of our Sun is a

y and much nearer to than any of the

stars. Fven so, it too far away. We

get bits of the to test, either. TYet

have managed to find much about what

the and other stars are of. How? By

studying light that comes to from the

Sun and the stars. Think of happens

when light from Sun is sent through

prism. A spectrum is , & pattern of colors.

5.14 spectrum shows that white from

the Sun is made up of light many dif-

ferent colors. You the Sun's spectrum. Scien-

tists an instrument that allows to

study a spectrum closely and exactly. This

for studying a spectrum called a

spectroscope. Astronomers found out much of

they know about the with the spect-

roscope. You get an idea of this is

done by the investigation on the
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page. When the sodium sodium chloride is heated
the blue flame of burner, it produces
a flame. This yellow flame one way
of recognizing element sodium. What happens
this yellow light is through a glass
prism? result is a spectrum of one band only,

yellow light.
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5.15 Joan suspected that the test tube would fill with oxy-

gen more quickly if the plants had more sunlight. She tried

the investigation . This time there was
whole week of sunny , and at the end the
week the test wgs full of gsas. this
time the test oxygen did not work.
the glowing sliver of was slipped into the

tube, it glowed more , but didn't burst
into . What was wrong? Joan to the
library and more. She found that way
of collecting oxygen not a sure way.
one thing, there was dioxide gas in the

water. Sometimes some carbon collect-
ed in the test . Ordinary air, which is

nitrogen, sometimes collected in tube .
So the oxygen the tube was not pure as
it should been.
5.16 As a result, sliver did not burst
flame. dJoan found that she threw away the

inch of gas that and started over again,

investigation usually worked. She oXy-
gen from the water . And she showed that

green water plants gave OXygen g£as.,

It is fact that all green plants give




off gas in oxygen. All green plants

give off a deal of oxygen if . . . ’

there is an if. do green water plants
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off oxygen? Joan guessed the answer was. Can

? Joan's guess was really scientists

call a hypothesis. is, her guess was

possible answer, or explanation, be tested.

Let's see what Joan did to test her hypothesis.
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6.1 Do you live in a part of the country where you can ice-

skate? If so, you may sometimes wished that the

were not so smooth, that you could

glide slowly. Why do you so smoothly

on ice? sharp edges of the blade are

really wedges, machines. This kind of

bites ihto the ice helps to keep you

skidding sideways, yet a sends you forward. If

were to spread sand the ice, what

would the action of the ? The investi-

gation on the page will give you clues.

Why is it to pull the block the rough

edge of sandpaper? Fach time you the

piece of wood the table, your work

made harder by friction. is a force that

motion.

6.2 It is caused two surfaces rubbing against

other. The amount of depends on the

types surfaces that are rubbing each

other. Since the of the sandpaper is

than the surface of .tabletop, it causes more

. It is harder to the piece of wood

the sandpaper because the of friction

is greater. is it harder to two
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pull just one? It more force because the

weight makes the bottom of wood

press harder the surface of the .

The force of friction greater. Why does the

move farther when it rolling than

when it is sliding?
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6.3 This is exactly the result Sir Alexander Fleming found

in some of the rows. He repeated the in many

different ways at many different times.

kept careful written records photo-

graphed his results. Other repeated his experi-

ment. He was able to show that Peni-~

cillium does substance which destroys certain

of dangerous bacteria. He performed

other experiments that that penicillin (the sub-

stance from Penicillium) was not to

higher animals. Other , before Sir Alexander,

has that molds produced such . Some

had even written their ideas; but Sir

designed the experiment which that these sub-

stances secreted molds would destroy certain

. When Sir Alexander Fleming that

Penicillium produces a that kills some kinds

bacteria, he called it .

6.4 He also found, by it into animals that

is generally harmless to animals;

but it took years and the help many

scientists to find way to produce large

at a reasonable cost. kills many

kinds of bacteria. Should your body,
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its natural defenses, be to throw off any

these kinds of bacteria, doctor may
give you to help control them.
other scientists, Dr. Howard and Dr. Farnst
Chain Dr. Fleming; they found way to
purify penicillin make it safe for
to use. For their contribution, the three
scientists awarded the Nobel prize.
Nobel prize is perhaps greatest prize that
scientists receive for their work - except,

perhaps, the personal satisfaction which they get from

doing the work.



95

6.5 The origin of cotton has never been definitely deter-
mined; but it has been indicated that cotton cloth was be-

ing produced as early as 1500 B.C. Man learned very early

use the fibers of cotton plants. He
picked cotton boll and for of years
removed the by hand. This was €X~
pensive labor. Removal of seeds by hand was

difficult that it required day for
one person clean a pound of . Fli
Whitney went to and in ten days the
cotton gin, a which separated the fibers

the :seeds very easily. patented the
machine in . Cotton is one of | most
valuable of all . The uées for its
are so varied that is by far the im-
portant of all textile . Today, however, many
synthetic are being used in textile
industry.
6.6 Still, in , the concept of the
of matter was just developed. The way atoms

molecules combined to form compounds
was not yet understood. It wasn‘t really

the 1850's that the of chemistry be-

gan to rapidly. As chemists learned
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about ways of combining it was natural that
should turn to a of substances 1liks
silk cotton. They found that could
change cotton into thread that had some
the properties of silk. way the
chemists found to dissolve cotton in
hydroxide. Then, as in picture, the dissolved
cotton ‘ pressed out through tiny into
a liquid. It into a fiber which

called rayon.
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6.7 When an atomic nucleus breaks up, its particles shoot
out in all directions and a great deal of heat is proéduced.

Suppose an engineer had problem of obtaining

heat an element like uranium. would

need to find way to break up nuclei

of many atoms uranium - without an explosion.

a way has been . It makes use of

invention known as an rile. In an

atomic many nuclei split, that , un-

dergo fission, by a known as a chain .

To get an idea how a chain reaction

in an atomic pile, can use our model

made of marbles and spring marble launcher.

When shoot a single marble ( bullet)

at the bunch marbles (target nucleus), the

from the marble nucleus in many dir-

ections.

6.8 Suppose as the marbles from mar-

ble nucleus scatter, some tthem hit other bunches

marbles, or nuclei. Then nuclei

would also be « Their particles would scatter

would, in their turn, still more nu-

clei. In atomic pile, the atomic

are neutrons. A speeding hits a uranium nu-

cleus. uranium nucleus splits up
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sends out other neutrons. neutrons also hit

uranium and cause them to out neu-

trons. 1In a short time, much less a

second, fission after of uranium nuclei takes

. On and on this , very steadily -

neutrons hitting and freeing other neutrons

hit more nuclei. This is the chain

reaction. the chain reaction were

happen too quickly, there would be an explosion.
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6.9 All living things depend on their environment for food,

water, and shelter. Without the sun's energy,

plants do not make and cannot live; without

plants, animals cannot live. depend
on green plants only for food but for
oxygen. We depend our environment; but the

is not always friendly. tiger feeds
on the . Some snakes feed on e Ani-
mals feed on each __ , as well as on .
Some animals and plants dangerous to humans, too.

bacteris’ would kill us we let them;
others make us sick. Over years
there have been diseases which were caused

microorganisms. Such diseases have

many men and there many other diseases that

do. Before the microscope invented,

man did not about microorganisms.

6.10 A tool to be invented before

could discover the cause many diseases. Without

the we could not have about microor-

ganisms, the invisible against which we must

be on guard. These enemies killed

many people made many others very .

For example, the Black , a8 disease caused by

, killed one-fourth of all people in
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Furope about years ago. The diesase

caused by a specific of bacterium, but the

that beacteria and other cause disease

was not 600 years ago. Tuberculosis

many and still does. 1900, smallpox caused

many . Today, it still causes in

many countries but almost unknown in the

States due to vaccination programs.
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©.11 As you stand on the dam and look back, you see water

trapped in a huge lake. Then as you look on the

front of dam, you se€e the flowing

from openings near base of the dam.

the river below. Inside, are standing beside a

generator; you cannot miss loud and

steady hum. us find out what causing

the hum. The of the lake rushes the

dam in large . This falling water is

wheels, or turbines, in way much like that

on page 242. As turbine turns, strong

magnets are inside huge coils wire

turn also. The energy, or potential energy,

the water behind the is turned into

ENErgy motion - or kinetic energy.

6.12 energy turns the turbines turn

the generators and electrons to flow through

wires (cables) ior hundreds _ miles.

The magnets in generator do not look

the metal magnets you seen. Look at those

the picture. They are shaped like a

common magnet. They have coils wire

wrapped tightly around . They are, as you

have guessed, electromagnets. Look the simple

electromagnet shown opposite page. Notice
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the wire is connected a circuit going

from terminal of the dry to the other.

Between two terminals, the wire

wound into a coil a soft iron bolt,

shown in the picture. bolt is the cors

the electromagnet. The magnetic

around the coil of wire, through which a current is flow-

ing, makes the soft iron core act as a magnet.
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6.1% The story of television is not so simple as that given

here, however. For instance, the way picture
tube reproduces the is quite complicated. Of

, the transmission of color is even
more complicated the transmission of a

picture. You will learn about this
amazing story future science classes. For

clue now, however, adjust television
picture to get slightly out of focus.
it really one solid or is 1t made of
many small lines, shown? The picture is

into these fine lines it is trans-
mitted and reproduced as a picture
on your SCTre€€n. you seen movies of
pony e€xpress in the days of the West? .
you know that the had stations where they

fresh horses.

6.14 At some of the stations, called

stations, new riders would over the job of

the mail. Tocday we relay stations in

space expand the efficiency of commun-

ications. The relay stations it possible to

transmit types of electromagnet waves

a much greater distance. , many of
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these relay will be permanently placed

space. Echo I was first of the communications
to be sent out space. Then came Tel-

star, could relay live television

across the Atlantic. Thess been followed by

several . Fcho and Telstar are relay

stations; they were first to be used

bounce messages back to + Since television

waves travel in straight lines, they cannot go

around the curve of the earth.
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.15 It is now known that the growth of all living things
is affected by their chromosomes. Furthermore, by deter-~

mining the in the chromosomes scientists

predict the kind of that will be

born, to some extent, how will de-

velop. It is DNA molecule in the

which carries the hereditary of the organism.

The of the garden pea the code (in

the of genes) that causes plant to

reproduce garden and not geraniums or

« The DNA also determines of the

garden peas, as color and height.

DNA code determines the of cattle, and dogs,

oak trees, each having own particu-

lar code, which it different from other

. We can cross garden to get certain

flowers and not others.

6.16 In words, by controlling the

of garden peas, we determine the genetic code

some extent. By radiation, can per-

haps alter and the code. It has

possible to improve our supply by selective

breeding desirable traits. We have

that the molecule DNA, the genes, can change.




106

other words, when the molecule changes,

the code changed. New traits appear.

millions upon miliions of , Z€nes

mutate and produce in organisms. Unless we

the orgamisms with the environment

in which to , the trasits will not to

their fullest. The shows how a poor

can hamper the development good traits. 1In

order understand what environment has

do with development, an important concept must

be kept in mind.
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CLOZE RFADABILITY PROCEDURE

Select from six to twelve passages randomly from the
text.

Fach passage should begin at a normal beginning and
contain at least 250 words. '

Beginning with the second sentence, delete every fifth
word. Delete fifty items for both convenience and
test reliability.

Replace the deleted item’With an underlined blank of a
standard length (ten spaces).

The tests are given without time 1limit to students who
have not previously read the material.

The students write in the blank the word they believe
was deleted.

The responses are correct when they exactly match the
words deleted (disregarding minor misspellings). (45:
429-43%3),
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A FURMULA FCOR PR&SDICTING WEADABILITY
By fdpar Dale and Jeanne S. Chall

(Reasearch in the Three R's)
(C. Wo Hunnicutt and Wiliiam J. Iberson)

The directions to ruide the various steps in filling out the work she:zt
follow.

I. Selecting samples. Take approximately 10C worde about every tenth paje
for books. For articles, select about four 10C-word samples per 2000
words. Opace these samgles evenly. For passages of abour 200 to 300
words analyze the entire passapge., liever begin or end a sample in the
middle of the sentence.

II. Labeling work sheet. Jnter such information as title. author., publisher,
date of publication, etc., regarding the sample to be appraised,

III. Counting the number of words:
Ae Count the total number of words in the sample.
B. Count hyphenatad words and contractiocns as one word.
C. Count numbers as words: 10 is one word; 1947 is one word.
D, Count compound namass of persons and places as one word; 35t. John,
Van Buren, and s0 on, are zach counted as one word.
&o Do not count initials which are part of a name as separate words;
John F. 4. St. John is counted as two words-—-John and F. /. 3t. John
F. Record the number of words under 1 of the work sheet.

IV. Counting the number cf s ntences.
As Count the numbe ' of complete sentences in the sample.
B. Record this unier 2 of the work sheet.

V. Counting the number of unfumiliar words. lords which do not appear on
the Dale list are considered unfamiliar. Underline 21l unfamiliar words,
even if they appear mer: than once. In making this count, special rules
are necessary fer common and proper nouns, verbs, and other parts of
speech. These are ~iven in the skction which follows.

Ao, Common nouns

1. Consider familicr a2ll reguler plursls and possessives of words
on the list; "boy's" is familiar bacanse '"boy" is on the list
(possescive); ''pirls" is fanmiliar bhecause "giri" is on the list
{plural by -dding "s"); "churches" is fnmiliur becausz ''church”
is on the list (plural by adding "es"); armies is familiar because
"arny" is on the list (plural by chanilng "yt Lo "ieg").

2. Count irrerular plurals as unfamiliar, even if the sinrular

form appears on the list; "oxen'" is unfamilisr, althourh "ox"
is on the list. several irrepgular plurals, however. ure listed
in the werd list. .llen the plur:l appeers as a separate word

or is indicated by the endins in porenthesees next to the wor.,
it is consider=2d familiur; ‘'‘goose' wnd "peese'" appear on the
list and buth ure consid:red femiliar.

3« Count as unfamiliur 2 noun that is formed by csdding "er'" or "»r"

=

to a noun ur verb zp.e.ring on the word list (unless this "er"
o e forn is ihizcut*u on the list); "burner" is counted as
unfamiliar, althcu-h ”Wn"n is on the list. "Uwner'" is considered

familiey becnuse it ap, sars on the list as follows: ouwn ("er")
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B, Yroper nouns: >
3 Names of perscans and places are considered familiar. ''Japan,
Smith,” and so on, are familiar evan though they do not ap;.ear
on the word list
2. Names of organizations, laws, documents, titles of books, movies,
and so on generally comprise sevaral words.

a. vhen determining the number of words in a sample. count all ths
words in the pame of an organization ana the like. ‘''Chicagoe
Building /issociation" should ba counted three words. A4PSCTAL
RUL.: “hen the fitle of an organizatien, law. and so on is used
several times .ithin a sample of 100 weords, all the words in the
title are counted,. no matter how many times they are repeated.

. Yor the unfamiliar word count. comsider unfamiliar only words
which do neot ap; ¢ar on the Dale list. exceptr names cf persons
or placas "Chicaege Building Acsociation™ is counted cne ur
familiar word-." ssociation." "Building" and "Chicago! ave
familiar. Declaration of Indepencdence" is counted as two
unfamil’ar words--as "of" is on the list, SPSCIAL RULI: Jhkea
the nape of an organization. law, document and so on is used
several times within a sample of 100 words. count it only twice
when makins the unfamiliar word count. “Securiiy Counecil " if
repeated more than twice withio a 10U~word sample, 15 counted as
four unfamiliar words,.

3. Abbreviations:

a-. In countin;; the words irn a sample, an abbreviation i3 countaed as
one word. "Y.M.C.A." is counted one word. "Wov." 18 countad one
word. "A.M." and “"P.M." are each counted as one word

b. In making the unfamiliar word count, an abbreviation is counted as
one unfamiliar word oaly. "Y.lI1.C.A! is considered one unfamslar
word, '"Nov." is considered familiar bgcause the namos of the
months are on the word list. "U.3.'" ig considered familiar
A ML." and YP .M " are each considered familiar. 51I'iCTAL RULZ:

An abbreviction which is used several times wi.thin a 10C-word
sample is counted as two unfamiliar words only. “C.1.0." as
counted twe unfamiliasr words if repsated five times in a 1loQ-word
sample.

€. Verbs:

1. Consider familiar the third-person, singular forms ("s" or "igs*®
from "y"), pr2sent-participle forms ('ing'), past-participle forams
("n'"). and past-tense forms {"ed" or "ied” from "y"), when fbeu.
are added to verbs appsaring on the last. The sameg ﬂu;r applies
when a consonant is doubled before adding "ins™ or "ed " I d.
"agk, askiag. asked” are considered familier. althouph only Lhe
word "ask" a uears on the word itist; "dro ped™ and ”w,h;anf‘ aite
familiar bocause "drop' is on the list

D. iAdjectives:

1. Comparatives and superlatives of adjectives appearing oa the lis
arz considered familiar The ssve rule applies If the couscnant

is doubled before adding 'Br" or "est." 4.G., "longesr, precttiers
and "bravest' are familiar becauvsz 'long, pretty,”" aed ‘bra
on the list; "red, redder." and "paddest" are 211 faniliar

2. Adjectives formed by adding "n" to a proper neun are familiar. For
xmmple, "Amevican, Austrian

" ~8 o
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Count as unfamiliar an adjective that is formed by adiing "y " to
a word that ap ears on the list Lu% consider the vord familiar
f "y "appears in parentheses followinpg the werd. s.G., "wooly"
is unfamiliar although wool is on the: list; "sandy" is familiar
bocause it appears on the list as "sand(y)."

u. héverbs:

L.

2.

Cunsider adverbs familiar which are formed by adding "ly" to a

word on the list. In most cases '"ly" will be indicated following
the word. 4.g., "soundly " is familiar because "sound" is on the lisi
Count as unfamiliar words which add more than "“ly," like "easily ."

Hyphenated words:
Lo

Count the hyphsnated words as unfamiliar if eithexr the wcrd in the
compound does not ap;ear on the word list «hen both appear on
the list, the word is familiar.

G. Miscellaneous special cases:

5

-

L

Words formed by adding "en" to a word on the list (unless the "on'
is listed in parentheses or the word itself appears on the list)
are considered unfamiliar; 'sharpen’ is considered unfamiliar
although ''shar." is on the list; "golden" is considered familiar
because it appears on the list "pold «n) "

Count a word unfamiliar if two or more endings are aduded to a word
on the list; Yeliyp. inps" is considered unfamiliar, alt .ough "clip"
is on the list.

Wwords on the list to which "tion, ation, ment," and other suffices
not previously mentioned e added ara considered unfamiliar, unlevs
the word with the endine is included on the list; "treatment” is
unfamiliar although "treat" is on tho list; "protection" is unfam-
iliar although "protect' is on the list; "preparation" is unfamii--
iar although '"prepare™ is on the list.,

Numbers: Numerals like 1947, 18 and so on, are considered familiar

H. Record the total number of unfamiliar words under % of the work sheet .

The number of words in the sample (. on the work sheet) have now
been recorded, &s well as the number of sentences in the sample
(2) and the number of words not on the Dazle list (3). The next
steps can he followed easily on the work sheet.

Vi. Completing the work sheet.

1.

2.

Ut W

The averapge sentence length (4) is computed by dividing the number
of words in the sample by the number of sentences in the sample
The Dale score or percentage of words outside the Dale list is
computed by dividing the number of words not on the Dele list by
the number of words in the sample and multiplying by 100.

. Follow through Steps € and 7 on the work sheet.

Add 6., 7. snd 8 to get the formula raw score.

. If you have more than one sample to analyze, get an average of the

formula raw ascores by adding all of these and diviaing by the
nunber of samples.

. Convert the average formula raw score to a corrected grade level

according to the Correction Table given on the work sheet page.

The corrected grade level indicates the grade at which a bock or article
can be read with understanding. For exanple; a bouk with a corrected grade
level of 7-8 is one which should be within the reading ability of average
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a
abie
abocard
about
above
absent
accept
accident
account
ache (ing)
acorn
acre
across
act(s)
add
adaress
admire
adventure
afar
afraid
after
afternoon

afterward(s)

again
lagainst
lagc
aged
ago
agreos
ah
ahead
aid
aim
air
airfield
airplane
nirport
airship
airy
alarm
alik:
alive
all
alley
alligator
ellow
alnost
alone
ialong
alond
aiready
Leiao
nlways
am

America
Amarican
amonp
amount
an

and
angsl
anper
angry
animal
another
answer
ant

any
anybody
anyhow
anyone
anything
anyway
anywhera
apart
apartment
ape
apiece
appear
apple
April
apron
are
aren‘t
arise
arithmetin
arm
armful
army
aroge
around
arrange
arrive{d)
Arrow
art
artist
as
aszh(es)
aside
.8k
asleep
at

ate
attack
attend
attention
aupgust
aunt
suthor

buttlechip
hay
teling)
baach

Dale List . of 3000 Familiar
auto bead
automobile beam
autumn bean
avenue bear
awake(n) beard
Gway beast
awful(ly) beat(ing)
awhile beautiful
HL beautify

beauty
Lo became
Labe bacause
baby(les) becone
Laghk becoming
Lackpround bad
baztwardls bedbug
bacon bedroom
bad(ly) bedspread
‘t’.,u-?:a‘e badtinme
L bee
bakelr) beesh
balery beef
baking beefuteak
ball beshive
balleooun besan
banana baer
band bhaet
Lan ape bafore
bah[‘, bﬂg
banjo bagan
Lank(er) bergar
Lar begped
barber begin
bare(ly) beginning
barefoot begun
bark behave
Larn hehind
barral balieve
bawa ball
baseball belong
basanent balow
basist belt
bt beneh
batch bend
botkh baneath
bathe bant
buthreon berry(ies)
bathrub beside(s)
waltle best

het
botter
batween
bib
bikle

voras

hieycle
Bidt
bipg(gor)
bill
billboard
bin

bind

bird
birth
birthday
biscuit
bit

bite
biting
bitter
black
blackberry
blackbird
blackboard
blackness
blacksmith
blame
blank
blanket
blast
blaze
bleed
bless
blessing
blew
blind{s)
blindfold
block
blapi
blocom
blossom
blot

blow

blue
bluebszrry
bluebird
bluejay
blush
board
boast
bont

oob
bhobwliite
body (iss)
boil(er)
bold

bone
bonnet
boe
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boo'.
beulicase
bookkeeper
hoom
becot
born
borrow
boss
both
bother
bottle
bot. hom
bought
bounce
bow

bowl
bow-wow
box(es)
boxcar
boxer
boy
boyhnocd
bracelet
brain
brake
bran
branch
brass
brave
bread
break
breakfast
breast
breath
breathe
oreeze
brick
bride
bridge
uright
brightness
bring
broad
broadcact
hroke(n)
brook
broon
brother
brought
broun
brush
bubble
bucket
buckle
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b ©

bug

buggy
build
building
ouilt

bulh

bull

bul lel
bum
burblebee
’!’)1.“‘1}

bun

buneh
ounGlo
bunny
burn
burst
buxy

ous

bush
bushel
Yusiness
busy

but
butcher
burg
buttex
buttercup
butterfly
butternilk
sutterscotch
button
butteanhole
buy

buzz

by

bye

cab
cebhbage
cabin
sabinet
cackle
cage
cake
calendar
calfl
call’er)ling)
cane
camel
camp
campfire
can
cenal
canary

candligselexy
cangy
cane
cannan
gannot
canoe
can't
canyon
cap

cape
garital
captain
cayr

card
curdhoard
care
careful
careless
sarelessness
rapioad
carpenter
carpet
carriage
caryot
garry
cari
carve
casge

cash
cashier
castle
sat
catbird
¢atch
catcher
caterpillar
catfish
catsup
cattle
caught
cause
nave
ceiling
cell
cellay
cent
center
cereal
certain(ly)
chain
chair
chalk
champion
chance
change
chap

charm
chart
chase
chatter
chaap
chos
chack
thackars
cheek
cheser
chaess
charry
chest
chaw
chiek
ahiicken
chief
child
echildhood
c¢hildren
chil)y)
chimney
ciiin
china
chip
ehipmunk
chocolate
choice
choose
chop
chorus
choseln)
christen
Christuwas
church
churn
ciparette
sirecle
circus
citizen
city
clang
clap
class
clagsmate
classroonm
claw

clay
cleanf{er)
clear
clerk
clever
click
eliff
climb
clip

.oclk
‘C‘ Py

Q OO0

¢louet
eloth
tothes
clothing
¢cloudl y;

A

cluck
elump
coach
coal
coast
coat

cob
cobbler
cocoa
coconut
cocoon
cod
codfish
coffee
coffeepot
coin
cold
collar
college
color{ed)
solt
¢olumn
comb
come
comfort
comic
coming
compahy
compare
conductor
cone
counect
coo
cook(ed)
cook{ing)
cocky{ie)is)
cocller)
coop
copper
copy
cord
cork
corn
corner
correct
cCoOsk

_—
cotl
cott
couch
cough
sould
couldn't
count
counter
country
county
course
court
cousin
cover

oW
coward!{ly)
cowboy
cozy

crab
crack
¢racker
cradle
cramps
cranberry
crank{y)
crash
crawl
erazy
cream(y}
creck
creeyp
crept
eried
croak
crookled)
crop
eross{ing)
cross-eyed
Crow
crowd{ed)
crown
cruel
crumb
crumble
crush
crust
cry(ies)
cub

cuff

cup
cupboard
supful
cure
curl(y)
curtain
curve

ge

o W
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cushicn
custard
customer
cul

cute
cutting

¢abh

dad
daddy
daily
dairy
daisy
dam
damage
dame
dawp
dancelr)
daneing
dandy
danger {ous)
darsa
darki{ness)
darling
darn
dart
dash
date
daughter
dawn
day
daybrealk
daytime
dead
deaf
dezal
dear
death
December
decide
deck
deed
deeyp
deer
defeat
defend
defense
delight
den
dentisi
depend
deposit
describe
desert
deserve
desire
desk



gdqestroy
dewil

dew
diamond
did
didn't
dield;(s)
difference
different
dig

dim

dime

dine

ding -dong
dinner
dip
direct
direction
dirt{y)
discover
dish
diclike
disnies
ditch
dive
diver
divide
do

dock
deztor
does
doesn't
dog

doil
dollar
dolly
dons
donkey
don't
door
doorbell
doorknob
doorsteyp
dope

dogt
double
dourh
dove

cdown
dovwnstairs
downt oun
dozen
drag
drain
craniz
drowier)

drawiing!

dreamn
dress
dregser
dressmaker
drew
dried
drifr
drill
drink
drip
drive{n;
driver
drop
drove
drown
drowsy
drug
drum
drunk
dry
duck
due

dug
dull
dumb
dump
during
dust(y)
duty
dwayf
dwell
dweltl
dying

eaci
eager
eagle
gar
early
earn
earth
east(ern)
easy
eatien)
edge
EEE

2

eight
eighteen
eirhth
eighty
either
elbow
elder
eldesi
eleciric

electricity

elephan?
eleven
eif

ela

else
elsewhers
e pty
enal ing )
eremy
anine
engineer
English
enjoy
ensugh
enter
anvelcpe
equal
eraseir)
errand
escape
eve

even
avening
aver
every
everybody
eveyyday
everyone
gverything
everywhere
ayvil
exact
excent
exehangs
excited
exciting
excuse
exit
axpect
explain
extra
eye
ayebrow

fable
fuce
facing
Tact
factory
.{‘Hfi 1
faint
fair
falry
faith
falke

al
alse

it
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fanily
Tan
fancy
far
farsway
fare
farmer
farm{ing)
far-off
farther
fashion
fast
fasten
fat
father
fault
favor
favorite
fear
feast
feather
February
fed

fead
fesl
feay
fell
fallow
felt
fence
fever
few

fib
fiddle
field
fife
fifteen
fifth
fifty
fig
fight
figure
Tile

) 1
film
finally
find
fine
finger
finiﬁh
fire
firearm
firecracker
fireplace
fireworks
firing

first

flaahlight
flat

flea
flesh
flew
flies
flight
fiip
flip-flox
float
flock
flced
floor
floo
flour
flow
floweriy)
flutterx
fly

foam

Tog

foggy
fold
folks
follow!ing)
fond

food

fecol
foolish
foot
football
foctprint
for
{forebhead
forest
forget
forgive
forgot{ten)
fork

form

for
forth
fTortune
forey
forward
fo L'g:fi {
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{fournd
fountazin
four
fourtean
fourth
fox
frame
frae
freedom
freeze
freight
French
fresh
fret
Friday
fried
friend(1ly
friendship
frighten
frog
from
front
frost
frown
froze
frult
fry
fudge
fuel
fulliy)
fun
funny
fur
furniture
further
fuzzy

gain
gallon
gallep
ge.oe
gung
garage
garbaps
gardsn
£as
gasoline
gate
gather
gave

gay

gear
geess
ganeral
gentle
gentleman
gentlaner



gecgraphy
ge?*
getiing
giant

gift
gingerbread
girl
give‘n.
giving
glad{ iy
glance
classies)
gleam
glide
glory
glove

glow

giu2
gefing)
Foes

poal

goat
gebble
Godlg!
godrother
goldien’
goidfiah
golf

gone
geodin)
good-by bye )
goed looking
goodneas
goody
goose
fpooseberry
got

gevern
government.
gown

grab
graciocus
grade
gralin
grand
grandechild

gracahopper

grazaful
gravi
gravel
graveyard
gravy
gray
graze
rreane
great
green
greet
grew
grind
groan
grocery
eround
group
grove
grow
guard
guess
gues’
guide
gulf
gum

gun
gunpowder
gy

ha
habit
had
hadn 't
hail
hair
haircut
hairpin
thalf
hall
hailr
ham
hammer
hand
handful

handkerchief

prandchildren handle
pranddaughter handwri:ing henhouze

rrandfather
grandma
grandmother
grandpa
grandaon
grandstand
grape(s)
grapefruis
grass

nang
happen
nappily
happiness
happy
harbor
hard
hardly
hardship

herdwars
nayr:
hark
harm
harness
harp
harvest
has
hasn’t
haste' n)
hasty
hat
haueh
hatchet
hate
haul
have
baven"t
having
hawk
hay
hayfield
haystark
he

head
headarhe
heal
health’y)
heap
hearfing}
heard
heart
heatler)
heaven
heavy
ne‘d
hee]
height
held
heil
ne'll
helle
helmet
helpler)
helpful
hem

hen

her(a)
herd
here
here's
hero
herselfl
he's
hey
hickory

11.d
niddei
hide
nigh
highway
hill
aillside
hilltep
hilly
him
himself
hind
hint
hip
hire
his
hiss
history
Dit
hiteh
hive
ho
hoe
hog
nold{er)
hola
heliday
hollow
holy
home
home Ly
homesick
honest
honey
hceneybee
honeymoon
honk
honor
heod
heoof
hook
hoop
hop
hope{ ful)
hopeless
horn
horse
horseback
horseshoe
hege
hospital
hosw
hot
hotel
hound
hour
house

houseiop
bhousewife
nousework
how
howeser
hewl

hug

huge

hum
humbls
humyp
hundred
hung
hanger
hungry
hunk
huntier)
huryah
hurried
hurry
burt
husbhand
bush

hua~

hywmn

b

ice

icy

3'd

idea
ideal
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impo: tant
imposglitle
irprove
in
inchies)
insone
indeed
indian
indoors
ink

ian
insect
inside
inarant
instead
insuiv
intend
interasted

interesting

into
invite

Ly

ircn

p

e land
lsn¥t
" B

its

g A
ilvgelf
i'we
lvory
ivy

jackey
Jacks
jail
Jau
January
Jar
jaw
Jey
jelly
jellyfish
Jjerk
Jig
jor.
Jockey
join
ok
Jokirng
joily
lourney
Joy,ful)
Joyous
Judge
Jug
Juice
Juic
July
Jump
June
Jjunior
JAnE
Juss

keen
keep
kept
ketile
key
XKick
xid
kill(ed®
kind(iy?
kindness
king
kingdom
kissa



Kive
K4S fely
i o S
kneas
aneel
Knew
knif.
and
knivez
knob
kanoch
koot
know
¥ncwn

iz e
fad
{agdte e

afies

Lan:s
ANt
latiern
inp
1urd
1arge
lash
WMEs
LEHBT
fate
Laugh
laundry
Law
lawp
‘awyer

LESP

Al
Leny f‘n(eq J
leane
lealhey

inarefing)

iy

A

[:.f.

L

iEE

G T,
LEWonade
A
lengih
1836
lesgon
et

L
IS}

Yar
agtbern
latting
lettucs
ievaj
iiboy v
Lihrary
lice

i ige
15d

lie
1ife
1if

Lighi \neas )
i1igh! ning

Tike
laknly
ik lig
ALy
limh
Lime
liwp
iine
tiner
jian
lip
lisx
iisten
LI
bittis
iveis,
1ively
liver
living
ligard
loagd
loaf
loan
Loaves
losik
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tocomntle.

Jop

Lono
Loneld y
Longs ume
lons
iock
locoksd
icop

louge
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eud

we
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iovely
lovar
Law
lackiy.
tumber
1 ump
Tunch

Y ol
LFang

e
garhing
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marnloesry

mad

o do
gapwiziioe
ma i
ma) °

o,
asttbow
mx Lliman
Wi ior

2 ak.e

el ing
Gals
FETH Y
namaag
man
MEnAESr
Dane

HES Ve
iy

MaEp
maple
marble
march ()
Mare
Wik
narken
marriage
barvied
marry
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&t
meoler
thav
w Leh
Qatiay
m.tirens
may (M)
m’ybé

Med Y O
maypcls
me
nesan
nea .
meanis )
IRSEEIE A
Bneusiares
mead

Ged e ins

neet(ing)

relt
meEmoer
men
ena
ndow
nerry
mALS
nessa: s
met
metal
aaw
nlice
middis
midnigh*
might (v,
mile
midk
inilknan
mili
eiller
niilion
mind
mine
miver
rin?
minute
nirror
miz o hied
niecas(l)}
aissrell
mistake
riaty
mit
mitten
miy
nomen .
Honday
wanEy
nonkey
wontn
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moenli: hx

RCOE
nep
rore

MOENLER
a0 row
Mmoo &
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mount g
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feuw i
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meving
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winh

faurn

euet Yy
mug;
aule
aultiply
auedoey
munle
must.

my
nysolf

niil
T
nay
nankio

nearbhy
nearly
nent
NeCH
necxtie
nead
newdle
nradn't

Hopro

aeirhbor
aeighborhood
nesitheyr
nerve

nest

e d,

never
nevermore
new

news

Nnewspapar
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oy
nithie
nice
nickel
ai,; ht
nirht swn
nire
nirayaesn
ninety

r

nacGay
nod
neilne
aoLey
none
noou

nor

northif{arn )

nose
nGt
note
nothing
nofince
Hovember
LDOCW
nowhare
nemhey
nurse
nut

ouls

aay
catmeal
oatls
vbey
aGgran
o'clogk
A=t obey
o'd

of

off

off ar
office
oificer
ofrten
o1l

oil

old

oldfashioneg
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oucea
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only
on.ard
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Gihey
othervwine
ouch

curh
ouris,
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out
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ontfis
outlew
outl ine
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cutwird
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overalls
overcont
pvereut
ovey uend
pverieny
overaisht
oyeriurn
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paid
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painiful )
paintter:
reinting
pair

pal
padace
pale

pan
piancike
wane
Dangy
pants
papa
paner
paraGe
pardon
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parelily .
jurtner

par:y
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Jaste
pasture
par
pateh
vath

patter

pave

paver -
paw

pay
paymer
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paace
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penn
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pepoer
pepies

¥
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pat
Qliane
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yizk
pickie
pizsaic

plorure
pie
plece
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vin
B

4
-

gech
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L
fororsen
L% 2KE
p\;'i!-'
pelice
podlsenan
jelish
culite
poune
penies
poty

Lol

pRor

put
potatales)
P Yty

grayer
nrepure
[resen:
pretiy
price
prick
pringe
princess
print
prison
prize
nrrouize
progar
prolec?®
proud
Prove
Prune
pablic
puddie
puff
pui 3

| 2 Sl

Fum;
Pt
punish
7 kY
pupdil
kg, ¥
plurs

ruarple
PuUY
pussh

pUR
pussy
nusoysat
put

putring

puezie

ruack
cuart,
Fuarter
nuean
Gue sy
question
quick/ iy
quiet
quils
guls
guits

ratibis

A
rndio
radisn
raz
rail
railroad
tot lway
rain{y.
rainhow
ralse
raisin
UK
can

ran
ranek
rang
rap
capidly
rat
rale
rather
ratzle
P 1]

7 4
resech
read
reuder
reading
resdy
vesl
really
rean
raar
reanor
rebuilicd
raceive
rece s
record
red
redbicd

radbraast

refuse
reindeey
re joice
reniin
revember
remind
rapave
rent
repair
repay
regeat
repors
ross
return
review
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rewaerd

1t
cibbhoun
prpe
rl‘.h
rid
riadle

rigelr}
riding
right
rim
ring
rip
ripe
rize
rising
river
rond
roadgside
rouP
oust
rob
robber
robe
rouin
rock(y)
roacicet
rode
roll
roller
rooft
rooIn
roosLler
Yool

;. ¥
rose
rosébud
rot
rotten
rough
rountd
route
yow
rowboat
royal
ruo
rutbed
rubber
rubbish
rug
rulel(r)
rumble
run
rurnge
runrerxr
ransing
rush



L 1 R B V4
usLiy
rve

<

aank
sad
gutdle
Sa0NeBs

gile
dafol y
2t ¥ o
sail
sallboat
sailor
saint
sal)ad
aaile
selt
same
sand!y)
ndwich
sang
HANA
£
5250
sat
gatin
£

saturday
SalllLarse
SAvape
Lave
saAving:s
Lat

& hy

uveab
ccaies
SCAre
seerf
sehocl
schoolbhoy
sehoolhouse

achoolusster

zcnoolroon
scorch
Seere
LOXap
SCr2pe
sarateh
seream
aAcreen
SOTEW
scrub
SvR
seal
6.4a
sSiearen
neagon

anticf ctory

G2Aa%
se¢ond
secre!
seeling)
Heed
soek
SRem
see
Seeslw
aalact
sell
selfish
seiil
send
SansL
sent
sente. e
separute
Septerhey
Lerva”
HaYve
“erei-a

saventean
Geveni
sevant
Levery .
noew

shadg
shalow
siady
shake (1]
abaking
shu 1_1
shame
shan”
staye
shar:
EDAary
shawe
she
she " d
she"
she'n
shear’ -}
shed
ahaoe,
sheer
ohalf
chell
shepuor
shina
ehinii;

shiny
-'S'fx..\ [
shirt

B G . oaKer
adche
BHCOA
HooeL

25 hO}o

L-“h\'i;‘ 1 i.{’at";
snore
&nors
shot
atould

f;.h L i} \: ar
BhculnE
sheut
alinwal
ik

shower

Gade
safewilk
sideuayas
ks L,A_,h

i.;):u 5
sign
silence
sileny
Sxla
ill
$silly

tilver
D SIRE A
Al 1

._l NG
R

BAl, =2

Gingle
aink
Ldg

P Rl o

als
alony
sigter
ait
slteing
&ix
&Hiklaen
sixth
;;i.)‘.‘.“"
5126
Snute

shatzr

ki

skin
skip
skirt
SEY
slam
slap
nlate
slave
aled
sieeply)
8lanve
slelph
s)ept
slice
slid
shade
sling
aliyp
21y ped
gllppar
slipjpery
slit
siow!ly)
aly
omack
amall
LMt
saell
ocmile
amoke
anocth
snnil
srake
i L
8na,pLng
angeze
snowly)
snowball
snouflake
snuffl
anug

&6

souk
foap

sob

TFIN TN
n~od

soda
sGla
sof:
z0il
so0ld
soldier
Boie
soeme
sonebody

somehow
someone
something
sonetinels)
SR WL ere
son
SO0
soon
sQre
s30rrow
Sorry
Sort
moul
sound
soup
SGUT
southlern!
s GR
apade
zpany
Cparrow
sneakler)
Saear
vp.eech
gpesd
spail{ing’
suend
einr%
wplGar
spike
spill
SR in
spinuch
.)1‘.1:‘1 1
pit
aplash
p()'i 1
.pake
EL 008
Byalvieie
Bpor!?
upot
Lpre wd
HPring
srrinkle
Souare
sruash
suynenk
siueeze
s.quirre’
stable
rtack
staje
ctaair
stall
5.Aamp
sapringtime

120
stund
star
ctare
start
Grarve
shate
atation
sty
steak
neeal
eteam
steamhoat
slenmer
zteld
steej
ateeple
stzer
shem
shey
sterping
ctick{y)
staiff
siill(ness)
Sting
stir
peiiah
Liogk
stocking
stole
stane
stood
stool
stnog
atap
stepped
stop: ing
atore
stories
slork
stoermly)
story
stove
straight
stranc(r)
LLTap

-

Straw
strawberry
stream
astreal
atretcl

5

stufd



&L un
| e
Sy

l"q'

1A

auffar

& X

S0t
sun
Eamma
sah

Sunnay
canilower
AR AS N
Hutk
sunlirhe
sUnNY
sBUnNIALS
BUNLm
sunahine
SUPpLY
SRLpase

” Fi
uyef iy
sur wne
Ll I LR

Guwal ) ow
Al

BEl o S

st

T 5 8

LWeaLr
J[veay,
SHeater
Lwrepn
gweetinens)
sw etheart
awa
pwelt
seifs

RiTRE
swimsing
SWANT
switely
LW
Ss«ore

tahle
tableclolh
tablestoon
rabilet

$ 2 a8 o
3818

TeEanm
tear

b ariaiie

C2As LaoA
teetly
tels plene
tall
tamgper
Len
Yenna
tent
Lterm
reeralile
toest

than
Lhanki s
thank ul
GThankaglivi,,
that

thai *u

the

thestor
Ltes

“he.r

ther.

ther

©
i T
—

w e

thinblias
thin
Ehing
Lhin®
(58 5|

L (S R Y

& | B LS
-!l. ¥
LA
wn
4 % -
LRorn
e X e
. 5
% y
ot
A - el ot |
s A
RN TN

Vet Yyay
LhT Wl
Liirone
R ?'t'-‘l«.'__f'!
tlarees v
aainn
rhuoder
Thursday

Wi

L
e

o N
o=
i

tamtel
LSS SN
itie
A
trrht
Y R 0
1w

e
td_
B T

(O ¥
Li
viYle
0

Lasquts A
iu'h)!

Labiero
Laiay
LI

wase b iar
teulet
tond
Partdt o

tormorraw

tondcht
1O0 1

e x““".u"
LA

R ¢ )
Gre

" {:,wv"

LGS
euen
Qu

towardis)

L&Ay
Lrack
L Afe
train
tracy
tra,
tray
traagure
treat
iree
LNAGE
trisysls
iried
Lelw
LELp
trailey
trnuble
truasic
Lrue
traly
L uniE
vruat
truth
1ry

Ll
Tupodny
LU

B (%
ruin e
tune
nunne !l
turg:y
turn
turtle
twelve
twenty
Lwice
Twig
tWwain

T w

Ly

umbras! ;n

utidepstund
Lo dorinny
Lnsra s

w ad

Uit a1

unfiniobad
unfala
un ey endly

.

w1

U".'!f;h' '
unifors
United Staotes
anakfac
UnRTIWTL
unlese
vnaloaasant
antid
urwilliiap
up

@3N

u per
upsaet

UG A58
h;utrirn
Uyl Gun

U3 T

vuratabl v
Gl
SRS
veoad

w3 ot oy
riew
villurs
vinhe
vi.olet

L]

WO

W OT
wxiot
8L
arskaing
usil

11

-

12%
wilnnt
want
OEY
WM
warn
Wi
washl er )

-t

wasbhrub

<P Ohat Al

waterpro f
WAL e
Wk

s
weaksfless )
WHaIKen

wenlt f".,’,!(,a‘mm

T 2
B3
Wy

3 @
&7

2L ains
400008y

W

s 6

-

“ -5

P2t g -

Wy L e

T

Jern”

sen 3t g
wetre
Westie ni
J2

kit
ghnt. s
whi= 4t

T R
o
CHETAY T
whaere
whieh
while

vililp



ieky

H ’l. l‘
Wwhomn
who's
wWhiose
¥ “‘d
V-.ked
vide

wife

vl

window
wine
wing
wink
winnap
winter
Wipe

wire

bale

Senten

o

Qo

$ v
O

N

0892
1hEé
L1984
.eh30
L2976
347;
8. 30672
G. LWigl
[1eY¢
5656
12 , 5952
_BLLE
6k
RN g
7936
17- 8Lz
8928
9L au
9920

]

|

=3 OV AN

23~ 1.0416
2 1.0912
Px. 1408
2t~ 1..00k
25" .i- 2‘.'9‘00

4'- "?; )
windmila

Lerngth

wole

woifl
woman
wmen

WwGn
wandep
vonderful
won 't
woodien !
woodpeoker
Woo0ds

Chall Formula

2896
3392
- 3888

5376
5872

A 6368
3. 6864

35~
36+ 7856
37~ 1.8252
38~ .8348
39~ 9344
& e
hji-
Lo

WM
pa
¢
P et bt led e et ek el e e i

-

0736
0832

1y B 1328

1824
45 2320
L6 2816
4#7 . 3312

£8..

hg..
50+

3308
L304
4800

T
LAV SS BN VI W SR AR VI8 € S S

i

i 334
4880

7360

Retatite)

WD
HOOLE
sord
wores

work

world
worm

wor'n

woarry
worsGae
worst
aorth
Would

wourldn

Lexr )
WO ma

n

wWrilnoud

wren
wring
3
writing
writien
wrons
wWrOLe
wroeng

yard
yara

b’U'AL

wonnd yell

wovre vellow

ultiplication Table of
Dala Scor

1579

én Gb?“
?‘ lmloﬁ?
8- 1.26%2
9~ 1.4211
10« 1 .5700
ile 60
i2= L3
2

T
CRFEad . ey SN ]

DO AT OO0 DN DA =D N

' 5O W ’bc\\)t)
»

oo
v~ PR WIS "I TN U SO L VI F e R W
Fol O G ONa i 00 O O

2

;9~ L
20~ . o
2 159
22~ 738
235. 35,6317
2% . 7894
5.94875

Tens
yoes
Yye
yoik
yonder
Fou

you 'd
you'l
young
yeungtsiagr
your(s !
you're
vourse il
yours
yourh
Xrou ‘e

reyrday

‘ g ek .
elrnte

4
3 o

=

L

i
P

M
O
i
i SN ON D O O O GV 21 A2 GY AN A

o

u§-.
49..
20~

AT
~

)~

1&2

o | D s 1]



123
FLESCH RFADABILITY FORMULA

Count the words in your piece of writing or, if you
are using samples, take each sample and count each
word in it up to 100. Count contractions and hyphen-
ated words as one word. Count as words numbers or
letters separated by space.

Count the syllables in your 100-word samples or, if
you are testing a whole piece of writing, compute the
number of syllables per 100 words. If in doubt about
syllabication rules, use any good dictionary. Count
the number of syllables in symbols and figures accord-
ing to the way they are normally read alodd, e.g. two
for $§ ("dollars™) and four for 1918 ("nineteen-eight-
teen"). If a passage contains several or lengthy
figures, your estimate will be more accurate if you
don't include these figures in your syllable count.
In a 100-word sample, be sure to add instead a corre-
sponding number of words in your syllable count. To
save time, count all syllables except the first in
all words of more than one syllable and add the total
to the number of words tested. It is also helpful to
"read silently aloud" while counting.

Figure the average sentence lwngth in words for your
piece of writing or, if you are using samples, for all
your samples combined. In a 100-word sample, find the
sentence that ends nearest to the 100-word mark - that
might be the 94th word or the 109th word. Count the
sentences up to that point and divide the number of
words in those sentences by the number of sentences,.
In counting sentences, follow the units of thought
rather than the punctuation: wusually sentences are
marked off by periods; but sometimes they are marked
off by colons or semicolons - like these. But don't
break up sentences that are joined by conjunctions
like and or but.

Find your "reading ease" score by inserting the num-
ber of syllables per 100 words (word length, wl) and
the average sentence length (sl) in the following
formula:

R.E. ("reading ease") = 206.835-.846w1-1.015 sl.
The reading ease score will put your piece of writing
on a scale between O (practically unreadable) and 100
(easy for any literate person).



FRY READABILITY FORMULA

Select three one-hundred-word passages Ifrom near the
beginning, middle and end of the book. Skip all pro-
PET nouns.

Count the total number of sentences in each hundred-
word passage (estimating to nearest tenth of a sentenee).
Average these three numbers.

Count the total number of syllables in each hundred-
word sample. There is a syllable for each vowel

sound; don't be fooled by word size. ZFndings such as
-y, -ed, —-€l, or =-le usually mske a syllable. I find

it convenient to count every syllable over one in each
word and add 100. Average the total number of syllables
for the three samples.

Plot on the graph the average number of sentences per
hundred words and the average number of syllables per
hundred words. Most plot points fall near the hesvy
curved line., Perpendicular lines mark off approximate
grade level areas. Plotting these averages on the
gragh will give an indication of grade level. (28:
514).
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THE LORGE FORMULA

The Lorge Formuls is used to judge the relative difficulty of written passages.
Comprehension is julged by responses to questions based on the passages read by
school children. Since the purpose for which the passage is read tends to in-
fluence the estimate of the reading difficulty, the formula cannot give an ex-

act prediction for every occasion. The Lorge Formula, according to the authors,
tends to over-estimate the difficulty of passages read primarily for appreciation
or for a general impression. It tends to underestimate the difficulty of passages
read for specific details or for following directions. The authors stress that the
formula should not be used blindly.

The reading index cf the Lorge Formula is an estimate of the reading grade at which
the average schocl child will be able to answer approximately 50 percent of the
questions corrsctly. A readibility index of 5.2 for a passage of written material
indicates that the passage is within the reading comprehension of the average
beginning fifth~grader.

Directions for Computing the Lorge Readibility Index

1. Selecting the Sample:

8o If the passage is short (300 words or less) it is advisable to analyze
the entire passage.

. If the passage is long, it is advisable to analyze samples...one sample
near the beginning, one near the middle and one near the end of the
passage. The samples ghould be approximately 100 words in length. Each
sample should begin at the beginning of a sentence and end at the end
of a sentence. Some random method should be adopted in selecting the
samples so that subjective factors do not influence the selection.

c. Books: Sample from 5 tc 10 percent of the book (never less than 5
samples). Selection of samples should be evenly spaced through the book
and some rule determined for dealing with pages where analysis would not
be possible. (Example - page containing a picture - possible rule might
be to use page immediately following).

2. Rules for Analysis:
a. Count the number of words in the sample
1. Hyphenated words are counted as one word. A word is considered to
be hyphenated 1f listed as such in Webster's Unabridged Dictionary
{2nd edition).

2. Numbers are counted as one word. Example: "January 3, 19L40"...
"January" is one word....'three" is one word..."nineteen-forty" is
cne word.

3+ Compeund words formed by names of places or persons are counted as
one word.... 'New York; United States; Van Loon; Santa Claus;
St. Nicholas."
b. Counting the number of sentences.
l. Follow regular punctuation for determination of sentences.
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¢. Count the prepositional phraszes .
" 1. For use in this formuls, a phrase ig considered to be made up of a
preposition and a noun, a pronoun or gerund. Infinitive phrases
(phrases composed of a preposition and a verb) and prepositions
followed by clauses, are nct counted.

2, A list
about
above
acrcss
after
along
among
at
before

of prepositicns:

behind cdesplite nctwithstanding until
below during of up
beneath except on upon
bezide for onto with
between in till without
beyond inside to

by into under

concerning

d. Count the number of hard words.
1., "The Dale Check List for Gray-Leary" is used as a list of easy words.
Hard words are those which dc not appear on this list.
2. Fach hard word is cocunted only once.

Qe

Nouns - plurals formed by adding "s," "esg", or "ies" in place

of "y" are considered easy words. Other plurals are counted

as hard words unless they appear on Dale list separately...
"goose" and "geese" are considered different words. If addition
of an "s" to the rcot word forms an entirely different word it
is considered a different word....'Robert" and "Roberts" are
different...and the zame applies to proper ncuns formed from
root Words.... wheel” and the name "Wheeling" are different
words. The same is true of nouns formed by adding "r" or "er"
to the root...."own" and "owner" are different.

Adverbs - Separate count is not made of adverbs formed by
adding "y" to the adjective ...."2ad" and "sadly" are the same.
Adverbs formed from an adjective in "e" are counted as differ-
ent wordg...."true" and "truly" are different words.
Adjectives - Adjectives formed by adding "n" to a proper noun
are not counted separately..." Australia" and "Australian" are
not counted separately. Adjectives formed by adding "ly" to the
noun are counted separately.... home'" and homely" are different
words. Comparatives and superlatives of adjectives and adverbs
are not counted separately, nor are "brave, braver, bravest"
counted separately. The same rule applies iIf the final conson-
ant is doubled..."red, redder, reddest,"” are not counted
separately.

Verbs - Verb forms ending in "ing, s, 4, ed," or those changing

n_.w

y"' to "ies" and tc "ied", and past participles formed by add-
ing "n" are not counted separately...Thus, "play, plays, play-
ing, played," are nct counted separately. The same rule applies
to verbs which drcp the final "e" and add "ing" and those which
double the final conscnant and add "ing" or "ed" are not counted
separately. Thus, "pace and pacing" are counted as one word,
and "drip, dripped, drirping," are counted as one word. Past
participles formed by sdding "en" are counted as different from
the root word..."eat, eaten" are different words.



=3

128

e. Hyphenated words - Follow Webster'®s Dictionary. If the word
is not shown as hyphenated in that source it is then considered
as two words.

f. Compound names -~ Compound names of persons or places are counted
as single words.... Santa Claus, New York."

g. Contractions - Comtractions should be counted as different words
from those from which they are derived...."he"s3" is different
from "he is"...."'cause" is different from"because".

h. Proper nounsz -~ words which can be both common and proper nouns
are counted ag the game...."Jack and jack" are not counted separately.

i. Other Cases - Words formed by adding "y" to a word in the Dale
list are considered different...."squeak, squeaky" are two dif-
ferent woerds., A word formed by adding two or more suffixes, to

a listed word, one of which when added to the listed word is

counted with it, that word is consgidered different from the rcot

word...."hapren, happening" are the same, but "happenings" is a

different word. Words formed by adding "en" tc a word in the

list are conszidered different words...."gold, golden" are twoc
diffenent words. :

The Readability Index

(The following information is essential in analyzing a passage)

Title: Author Edition
Publisher Date Volume
Location of Sample: {(Quote first and list lines ani give page numbers)
a. First line Page
b. IList line - Page
Computation:

a. Average sentence length...divide the number of words in the sample
by the number of sentences in the sample and multiply the result -
by .06.

b. Ration of prepositional phrases...divide thenumber of prepositional
phrases in the sample by the number or words in the sample and
muitiply the result by 2.55 -

c. Ratic of hard words....divide the pumber of hard words in the
sample by the number of words in the sample and multiply the
result by 10.43

1.2892

d. Add the constant...

Readability Index -

Name of Anglyst Date <f Anslysis




A

a
about
across
act
afraid
afternoon
again
against
ago

ailr

all
almost
alone
along
already
also
always
an
American
an

and
animal
another
answer
any
anything
apple
are

arm
around
as

ask

at o
awvay

B

baby
back
bad
ball
band
bank
baske
be
bear
beat
beautiful
because
bed
bee
been
before

begin
behind
being
beliave
bell
belong
beside
best
better
between
big
bill
bird
bit
black
bless
lind
bleood
blow
blue
board
boat
body
bone
born
both
bottom
bow
box
boy
bran ch
brave
bread
break
breakfast
bridge
bright
brocken
brother
brought
brown
buidl
building
bullt
burn
busy
but
butter
buy

by

C

cake
call
cane
can

Dale Check List for Gray-Leary

cap
cape
captain
car
care
careful
carry
case
catch
cause
cent
center
chair
chance
change
chief
child
children
choose
Christmas
church
circle
city
class
clean
clear
clock
close
cloth
clothes
cloud
coal
coat
cold
color
come
coming
company
cock
cool
corn
corner
cost
could
count
country
course
cover
cow
cried
CTross
crowd
crown
ery

cup

cut

D
dance
dark
day
dead
deep
did
die
Aifferent
dinner
do
doctor
does
dog
done
don't
door
double
down
draw
dream
dress
drink
drive
drop
dry
dust

E
each

ear

early
earth
east
easy
eat
edge
egg
eight
either
else
end
England-
English
enough
even
evening
ever
every
everything
except
expect
eye

F
face
fair

fall
family
fancy
far
farm
farmer
fast
fat
father
feed
feel
feet
fell
Ffellow
felt
fence
few
fileld
fight
fill
find
fine
finger
finish
fire
first
fish
fit
five
fix
floor
flower
fly
follow

%oo
- . foo

for
forget
fourth
found
four
fresh
friend
form
from
front
fruit
full

G

game
garden
gate
gave
get
gift

girl hundred
give  hunt
glad hurry
glass hurt
go

God I
going I
gold 1ice
golden if
gone in
good  Indian
got instead
grain into
grass 1iron
gray 1is
great it
green its
grew

ground J
grow  Jump
guess Just
H X
had keep
hair kept
half kill
hall kind
hang king
happy kiss
hard  knee
has knew
hat know
have

he L
head lady
hear laid
heard lake
heart large
heavy last
help 1late
her laugh
here lay
herselflead
hide learn
high leave
hill left
him leg
himselflesson
his let
hold  letter
hole lie
home life
hope - lif%t
horse light
hot

house

how
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like
in=s
lion
lips
ligten
little
live
load
long
lock
lost
1ot
loud
love
low

M

nade
mail
make
man
many
march
mark
market
matter
may

me
mean
mezsure
meat
meet
men
met
middle
might
mile
milk
mill
mind
mine
minute
miss
money
month
moon
more
morning
most
mnocther
mountain
mouth
move
Mr.
Mre.
ruch
music
must
my

myself

N

nsme
near
neck
need
neighbor
neither
nest
never
new
New York
next
nice
night
nine

no
neise
nons
noon
nor
north
nose
not
note
nothing
oW
number

¢

oak
ocean
of

off
office
often
old
on
once
one
only
open
or
other
our
out
cutside
cver
own

P
rage
paint
pair
paper
part
party
pass
path
pay

pan
people
rick
ricture
piece
place
plain
plant
rlay
pleage
point
poor
post
pound
present
press
pretty
pull

puh

Q
quarter
gueen
guick
quiet
quite

Kk

race
rzin
ran
rather
reach
read
rezdy
real
reason”
r=d
remember
rest
rich
ride
right
ring
river
road
road
rock
roll
roof
room
rose
round
row
run

S

said
sall
salt
same
sand

sat
save
sew
say
school
ses
season
seat
second
see
seed
seen
self
sell
send
sent
serve
set
seven
gseversl
shake
skall
ghape
she
sheep
shine
ship
ghee
shop
short
should
show
shut
sick
gide
silk
gign
silver
sing

‘air

sigter
sit

sir
size
skin
sky
sleep
slow
small
smile
smoke
snow

£0

soft
sold
soldier
some
something

sometimes
song
goon
sound
south
space
speak
spot
gpread
spring
square
stand
star
start
station
stay
step
stick
still
stone
stood
stop
store
storm
story
straight
street
strike
gtrong
such
sugar
suit
summer
sun
suprpose
sure
gurprise
sweet

T
table
tail
take
talk
tall
taste
teach
teacher
tear
tall
ten
then
thank
that
the
their
them
then
there

these
they
thick
then
thing
think
this
those
though
thought
thousand
three
through
throw
tie

S till

time
tire (d)
to .
today
together
told
tomorrow
tongue
toco

took

top
touch
town
trade
train
tree
true

try

cburn

twelve
two

U
uncle
under
until
up
upon
us
use
Vv
valley
very
visit
W
wait
walk
wall
want
war
warm
was
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wash you

waste young
watch ¥our
vater

wave Note:
way all meanings
we i.e.
wear Spring
weather season
week Jump
wall water
went steel
were coil
west

what

wheat

wheel

when

where

whether

which

while

white

who

whole

whom

why

wide

wild

will

win

wind

will

win

wind

window

wing

winter

wish

without

woman

wonder

wood

word

work

world

would

write

wrong

Y

yard

year
yellow
yes
yesterday
yet
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SRA READING-EASF CALCULATOR

Count off 100 words. Count all numbers as one word.
Count a, and, and the whenever they appear.

Count the number of sentences in the 100 words, esti-
mating the fraction of the last sentence. Set dial so
that arrow points to number of sentences. The dial is
marked so that it may be set for %, %, or % of a sen-
tence.

Count the number of syllables in the 100 words. Count
all numbers, pronouns, and well known names as one
syllable,

Find the number of syllables on the vertical scale.
The color opposite this number indicates the reading-
gase.
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