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CH.AP.rFR I 

THE PROBLEM AND DEFINITIONS OF 'I'FRMS USED 

Because of the increasing amount of scientific know­

ledge being accumulated, grade school science textbooks are 

becoming more technical in subject matter and vocabularyo 

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; 46:368-69). 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 Qf 1he 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 Elemen­

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 Qf 1he study. Many concepts found in 

science textbooks are difficult for elementary 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 (43:363). 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; 

43:363). 

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 (13:48). 

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 readin@ in order to profit from the reading exper­

ience (11:18; 14:11). Therefore, a series of science text-



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. 

3 

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. List 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: 

1. List the number of syllables 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. 



5 

4. List the product which is found by multiplying 
number two by 1.015. 

5. List the sum of numbers three and four. 

6 . .Subtract number five from 206.835 (Appendix C, 
page 123). 

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: 

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 prepositional phrases 
in the sampleo 

4. List the total number of words not on the Dale 
list of '769 words. 

5. List the average 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. 



9. List the product oi' number six multiplied by 
9.55. 
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10. List the product of number seven multiplied by 
10043. 

11. List the constant 1.9892. 

12. Add the numbers listed under eight, nine, ten 
and elev€n 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-Ease 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 nerson is able to read a particular 

selection of material can be determined by using the cloze 

readability procedure (51:25). Fight 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 had 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, disnegarding 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 Qf 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 Elementary School, took the cloze readability 

procedure test. 

II. DFFI.NITIONS O.B' TFR11lS 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 readable passages, 

each more difficult than the passage preceeding. 

Publisher's designated gri=ide level • .According to 

tradition, publisher's designated grade level is taken to 

mean the numFrical 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 in~estigation, 

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, according to the originators of 

the formula, but is generally applied in an orderly, 

specific form with reliably significant correlations as a 

result. 

Readabili:U: 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 

limjts level to mean grades four, five and six of the in­

termediate school system, unless otherwise indicated. 

Readable. Readable is a style of writing wnich 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. 

III. ORG.ANIZ.A TION OF REM.A INDFR OF THE THESIS 

The remainder of this thesis covers the following 

topics. The first section of Chapter II is applied to 

readability studies and formulas in r;,;eneral. Readability 

studies on science textbooks during the last twenty years 

are covered in the second section of Chapter II. Chapter 

III 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 STUDIES 

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; 15-4-42; 18:3; 29:492; 35:389-98). 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 examined using the following methods: the 

range or number of different words, the number of different 

words which are not found in Thorndike's list of the 

10,000 most common, and weighting the words according to 
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tl:1e ir Thorndike index number ( 35: 398). 

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 English words and Thorndike's The Teacher's 

Word Book. The remaining words were judged as to general 

and specific usefulness and of doubtful service in the 

seventh grade. The study showed no marked variability of 

word-difficulty (33:22-26). 

Mabel Vogel and Carleton W. Washburne, in 1928, 

determined what books were read and liked by children in 

certain grades in the Winnetka study (3:19-21; 15:443; 18: 

3; 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 

'J'horndike's 10,000 word list, in order to determine why 

the books were popular with children in different grades. 

This study was revised in 1938. 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 average 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 (18:3). He then compiled a vocabulary word 

list. Using this list, it was nossible to determine the 

grade-level of any textbook (23:173). 

Alfred S. Lewerenz studied vocabulary in order to 

determine average reading ability of children. He found 

that words beginning with the letters~' hand~ are easy 

words. Words beginning with the letters c 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 1930. He determined that 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. In 

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 1934 with four 

studies. Ralph Ojemann devised a method for judging the 

difficulty of parent-teacher educational materials (3:21-

22; 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. 

Edgar Dale and Ralph Tyler predicted t.he difficulty 

of materials for adults using three variables (3:22-23; 18: 

5; 21:384-412; 29:494)0 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 method 

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). 

Edward Thorndike also conducted a study on vocabu­

lary difficulty in 1934 (3:43; 53:229-30). From his study, 

Thorndike concluded that thcI.'.ee essentials be included in 

reading material to improve readability. These tbr?e€•' 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 previous readability work, was made earlier in the 

year (3:23-24; 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 (2:34). 

Clarence Stone, in 1938, 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 di1'ficulty cannot be determined by 

the average number of words per page (48:447). 



In 1939 Elizabeth Morriss and Dorothy Holversen 

conducted a readability study to estimate the difficulty 
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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 (3:25; 15:445; 18:,6-7; 29:497). This technique was 

never published or put into a usable form (3:27). 

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 (3:28-29; 15:445; 29:493). 

The forties produced three readabili~y formulas. 

Rudolf Flesch created his formula in 1943. He revised the 

formula in 1948 and again in 1950 (3:29-33; 15:446; 18:7; 

29:495). The Dale-Chall readability formula was devised 

in 1948 by Edgar Dale and Jeanne Chall (3:33-34; 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 vbcabulary. Fach word is given 

the grade placement rating 1'ound 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-Ease 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 (47:410-413). This formula predicted the readability 

level of primary grade materials. The cloze procedure was 

also introduced in 1953 (50:415-33). 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. 

Edward Fry, in 1963, produced a readability formula 

which could be used on materials from the prtmary grades 

through the college level (28:513-16). 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. RF.AD.ABILITY STUDIES ON SCIENCE TEXTBOOKS 

In the last twenty years, there have been six pub­

lished studies 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 a study on 

readability of science textbooks in 1950 (40:460-63). 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 (40:463) 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 f'ifth-..grade textbooks in science 
are rather difficult for the average fifth-grader 



and the sixth-grade books are 
for the average sixth-grader. 
of them could be construed as 
material (40:463). 

slightly difficult 
At any rate, none 

being easy reading 
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Passages taken from the earlier uortions 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, English 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 Edmund 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 grc=ides were within the eighth-ninth grade level (25: 

47) o The average Reading Ease score on the Ji'le sch formula 

vvas 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. Eighteen 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. Five 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 with·an average of 

5.2. Ottley found that sixth grade science books were more 

suitable for sixth grade children than the texts at grades 

four and five (43:366). 

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 readability 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. 

III. 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 

ANALYSIS 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, pagesLJ4.- 5~. 

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 grades 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-Ease 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-Ease 

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-Ease 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 

(58:13). Fight samples fell within the "Fasy" score which 

encompasses those who have completed the sixth-eighth grade 

(58:13). 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-Ease Calculator Score estimates the ma­

terial to be on a high school graduate's reading level. 

This textbook~S esti~ated readability level is the sixthgrade, 
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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 estimatect 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 "Easy" 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 nu.mber eight was selected from a 

list of random numbers from six to twelve (16:433). The 

passages contained from a minimum of two hundred and fifty 

words to a maximum o1 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 ieleted. Responses were correct only when they 

exactly matched the deleted words. Minor misspellings 

were disregarded. 



TABLE I 

RANKINGS OF THREE TEX'I1BOOKS, IN .A SERIES, BY 
PUBLISHER DESIGNATION .AND FOUR 

RE.AD.ABILITY FORMULAS 

Textbooks Dale­
Chall 

Flesch Fry Lorge 

Grade Four 

Grade Five 

Grade Six 

5-6 

7-8 

7-8 

6 

7 

8-9 

TABLE II 

5 

7 

8 

5 

5 

5 

RANKING OF RE.A DA BILITY EST IM.A '1.1ES AS DER IVFD FROM 
THE SRA READING E.ASF CALCULATOR, CONCEPTS 

lli SCIENCE, GRADES FOUR, FIVE, SIX 

Textbooks Range Grades Number of 
Completed Passages 

Grade Four VE 4-5 21 
E 6-8 8 

VE 4-5 19 
Grade Five E 6-8 12 

H 9-12 2 

VE 4-5 7 
Grade Six E 6-8 23 

H 9-12 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. Tbe 

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 crade (16:434) • 

.Arrangements were made for seven teachers at Univer­

sity Place Elementary School to administer the cloze pro­

cedure to the chj_ld ren 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 n.ercent. 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.~ However, in Lorge's words, 

the formula tends 11 
••• to underestimate the difficulty of 

passages to be read primarily for specific details or for 



TABLE III 

RANKING OF SCORES OF CLOZF RF.AD.ABILITY rrFXTS 
TAKEN BY FOURTH, FIFTH AND SIXTH GRADE 

STUDENTS .AT UNIVERSITY PLACE 
FLE:.vlFN1:C1ARY SCHOOL 

Textbook Reading Level Number of 

Independent 20 
Grade Four Instructional 60 

Frustration ., 235 

Independent 10 
Grade Five InstructionAl 49 

Frustration': 132 

Independent 10 
Grade Six Instructional 55 

Frustration 129 

28 

Tests 
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following directions" (9:187; 37:407). 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 useci by both the Dale-Chall and the 

Lorge readability formulas. The words in tihe passage to 

be sampled are checked against word lists. The Dale list, 

which is used in the Dale-Chall formula, contains 3,000 

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 rourth graders checked a word 

as known, that word was placed on the Dale list (4:197). 

The Lorge formula also uses a Dale list, 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 unfamiliar word only once, the i'irst 

time that it appears 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 poly­

syllabic words to indicate the degree of difficulty. The 

more polysyllabic words in a particular passage, the more 

difficult the passage reads 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. Insttsad of the number of poly­

syllabic words working into 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 

III). 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 Elementary School. 

The third problem concerning readability is grada­

tion. No upwnrd readability gradation was found 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 fourth grade had no corre­

lation as to gradation, as did those designated fifth or 

sixth gradeo 

III. CONCLUSIONS 

The results of the formulas and the cloze readabil­

ity procedure prove that the publisher's designated read­

ing level is not accurate, at least not accurate for the 

students at University Place Elementary 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 RFCOMlVIFND.ATIONS 

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. SUMM.ARY 

.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-Ease 

formula rated the text on the sixth grade level. The Dale­

Chall formula estimated the textbook on the fifth-sixth 

grade level. The SR.A Calculator ranked the majority of 

samples on the sixth grade level. Of the cloze readability 

procedures taken by the fourth grade students, seventy-five 

percent of the scores were grouped below forty-i'our percent 

correct, that is, in the frustration level. 

All formulas and the cloze procedure estimated that 

the passages sampled were on a readability level above the 

fourth grade. 
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The text designated fifth grade was rated by the 

Lorge formula on a fifth grade level. The Flesch and Fry 

Jormulas 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-Ease 

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 readRbility 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 f-rustration level. 

All three of the Concents if! 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. 
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II. 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 grade 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 tAsts given, 

496 were grouped on the frustration level. 

5. The intermediate grade students at University 

Place Elementary School found the cloze passages too dif­

ficult to read. 

III. RFCOl~vIFNDATIONS 

1. The texts should be re-evaluated by the publish-

er as to readability level. Either a different vocabulary 

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 
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of presenting the material can be adopted. Supplementary 

material is recommended to be used to help children over­

come reading difficulties. 

3. Readability formulas should be used more fre­

quently by publishers and teachers in order to provide 

students with textbooks on their reading level. 

4. Further readability studies should be done on 

the suitability of textbooks to the grade for which they 

are being used. 
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APPENDIX A 

RESULTS OF READABILITY RESEARCH ON SAMPLES 

FROM THE TEXTS 



Page 3 
Page 13 
Page 23 
Page 33 
Page 43 
Page 55 
Page 66 
Page 76 
Page 86 
Page 99 
Page 109 
Page 119 
Page 131 
Page 141 
Page 152 
Page 162 
Page 176 
Page 186 
Page 196 
Page 206 
Page 216 
Page 226 
Page 236 
Page 246 
Page 256 
Page 266 
Page 276 
Page 286 
Page 296 

DALE-CHALL READABILITY FORMULA SAMPLING 

GR.ADE FOUR 

(Think-wa;y) 
(Tie-wave) 
(Let-batter) 
(You-way) 
(Look-made) 
(Look-like) 
(Go-them) 
(What-vapor) 
(Then-apple) 
(What-about) 
(.An-iron) 
(Think-water) 
(How-substance) 
(In-soil) 
(Suppose-is) 
(These-food) 
(The-sac) 
(The-sea) 
(Salmon-environment) 
(In-spring) 
(At-this) 
(When-crack) 
(Why-sediment) 
(Scientists-happens) 
(Everyone-cycle) 
(The-stopped) 
(Gra~it~tion-child) 
(Fill-hours) 
(The-jar) 

Total: 
Divided by 29 samples 
.Average raw score 

5.0611 
5.2865 
5.0460 
5.7453 
5.3957 
4.2658 
5.7335 
6.6282 
5.5030 
4.8409 
8.0732 
6.6436 
5.9929 
4.9956 
4.1871 
5.8247 
5.4275 
5.ll0l 
5.4609 
6.9747 
6.2289 
5.s531 
5.1218 
5.6668 
4.9767 
4.6688 
5.8079 
4.4392 
6.9169 

161.8764 

5°5819 
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LORGE READABILITY FORMULA SA.MPLING 

GRADE FOUR 

Page 3 (Think-w!)) 6.4370 
Page 13 (Tie-wave 5.6219 
Page 23 (Let-batter) 5.6831 
Page 33 (You-way) 5.2944 
Page 43 (Look-made) 5.1087 
Page 55 (Look-like) 4.3352 
Page 66 (Go-them) 5.5927 
Page 76 (What-vapor) 5.6270 
Page 86 (Then-apple) 4.5795 
Page 99 (What-about) 4.1282 
Page 109 (An-iron) 4.9857 
Page 119 (Think-water) 5.4852 
Page 131 (How-substance) 4.9457 
Page 141 (In-soil) 4.2372 
Page 152 (Suppose-is

5 
4.8582 

Page 162 (These-food 4.7955 
Page 176 (The-sac) 5.7816 
Page 186 (The-sea) 4.8991 
Page 196 (Salmon-environment) 4.9326 
Page 206 (In-spring) 503776 
Page 216 (At-this) 5.2762 
Page 226 (When-crack) 5.2944 
Page 236 (Why-sediment) 4.3305 
Page 246 (Scientists-hap)ens) 5.0167 
Page 256 (Everyone-cycle 4.9313 
Page 266 (The-stopped) 4.8485 
Page 276 (Gravitation-child) 4.7687 
Page 286 (Fill-hours) 5.0625 
Page 296 (The-jar) 5.5663 

Total: 14707912 
Divided by 29 samples 
.Average raw score 5.0962 
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FLESCH RE.AD.ABILITY FORMULA SAMPLING 

GRADE FOUR 

Page 3 (Think-matter) 100.9840 
Page 13 (Tie-as) 98.0755 
Page 23 (Let-batter) 95.1655 
Page 33 (You-the) 76.6540 
Page 43 (Look-made) 88.3970 
Page 55 (Look-idea) 82.7810 
Page 66 (Go-catch) 77.094-5 
Page 76 (What-in) 63.3710 
Page 86 (Then-plant) 85.5550 
Page 99 (What-is) 95.2810 
Page 109 (.An-put) 64.6430 
Page 119 (Think-with) 70.1915 
Page 131 (How-made) 82.7620 
Page 141 (In-soil) 85.9720 
Page 152 (Suppose-is) 94-.0485 
Page 162 (These-no) 76.4-520 
Page 176 (The-on~ 82.5100 
Page 186 (The-of 91. 54-45 
Page 196 (Salmon-its) 93.4-390 
Page 206 (In-spring) 79.0910 
Page 216 (.At-does) 83-7950 
Page 226 (When-a) 83.9305 
Page 236 (Why-a) 82.2385 
Page 24-6 (Scientists-what) 91.6800 
Page 256 (Everyone-cycle) 82.0015 
Page 266 (The-the) 91.54-45 
Page 276 (Gravitation-as) 8200695 
Page 286 (Fill-them) 94-.6580 
Page 296 (The-from) 68.3625 

Total: 2,4-4-4.2920 
Divided by 29 samples 
.Average raw score 8402859 



Page 3 
Page 13 
Page 23 
Page 33 
Page 43 
Page 55 
Page 66 
Page 76 
Page 86 
Page 99 
Page 109 
Page 119 
Page 131 
Page 141 
Page 152 
Page 162 
Page 176 
Page 186 
Page 196 
Page 206 
Page 216 
Page 226 
Page 236 
Page 246 
Page 256 
Page 266 
Page 276 
Page 286 
Page 296 

SRA READING EASE CALCULATOR S.A11/1PLING 

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 F 6-8 

VE 4-5 
VE 4-5 
VE 4-5 

E 6-8 
VE 4-5 
VF 4-5 

E 6-8 
E 6-8 

VE 4-5 
VE 4-5 

E 6-8 
E 6-8 

VE 4-5 
VE 4-5 
VF 4-5 
VE 4-5 
VE 4-5 
VE 4-5 
VE 4-5 

E 6-8 
VE 4-5 
VE 4-5 
VE 4-5 
VE 4-5 

E 6-8 
VE 4-5 
VE 4-5 
VF 4-5 

E 6-8 
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Page 3 
Page 13 
Page 23 
Page 33 
Page 44 
Page 54 
Page 65 
Page 77 
Page 92 
Page 102 
Page 112 
Page 122 
Page 132 
Page 142 
Page 152 
Page 162 
Page 172 
Page 182 
Page 192 
Page 202 
Page 212 
Page 227 
Page 237 
Page 247 
Page 257 
Page 267 
Page 277 
Page 288 
Page 298 
Page 308 
Page 318 
Page 328 
Page 338 

DALE-CHALL READABILITY FORMULA SAMPLING 

GRADE FIVE 

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

Total: 
Divided by 33 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 
4.9739 
7.4416 
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 
6.3670 

20708351 

602980 
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LORGE READABILITY FORMULA SAMPLING 

GRADE FIVE 

Page 3 (One-scientist) 5.0828 
Page 13 (Sometimes-on) 5-3803 
Page 23 ~Toothpaste-open) 5-7410 
Page 33 There-waves) 5-3589 
Page 44 (Billions-cooled) 5.5854 
Page 54 (What-atoms) 4.6830 
Page 65 (We-paper) 5.5305 
Page 77 (You-tests) 5.2835 
Page 92 (Toss-down) 4.0105 
Page 102 (With-carton) 5.5489 
Page 112 (While-began) 5.2688 
Page 122 ~What-revolution) 5.2695 
Page 132 Suppose-force) 5-8502 
Page 142 (However-sun) 5.1378 
Page 152 (Of-cells) 4.2703 
Page 162 (Place-stiffness) 5.6230 
Page 172 (Spallanzani-microscope) 4Q6063 
Page 182 (Inside-protoplasm) 5.6426 
Page 192 (By-breathe) 4.5393 
Page 202 (Here-brain) 4.3966 
Page 212 (Put-works) 5.2517 
Page 227 ~Have-it) 4.9626 
Page 237 There-elements) 5-4743 
Page 247 (You-formed) 5.2660 
Page 257 (Green-silkworm) 5.1320 
Page 267 (Green-things) 4.9605 
Page 277 (With-light) 4.9929 
Page 288 (To-of) 5-3378 
Page 298 (We-person) 5.2013 
Page 308 (Look-lived) 5-5778 
Page 318 (Some-trilobites) 5.0077 
Page 328 (No-like) 4.0465 
Page 338 (From-cover) 4.9112 

Total: 168.8820 
Divided by 33 samples 
Average raw score 5.1176 
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FLESCH READABILITY FORMULA SANJPLING 

GRADE FIVE 

Page 3 (One-would) 66.4020 
Page 13 (Sometimes-is) 74.5910 
Page 23 ~Toothpaste-the) 84.2685 
Page 33 There-so) 68.1240 
Page 44 (Billions-the) 87.6525 
Page 54 (What-made) 6609085 
Page 65 (We-paper) 81.4595 
Page 77 (You-many) 77.8060 
Page 92 (Toss-come) 104.4370 
Page 102 (With-ice) 93.0415 
Page 112 (While-with) 78-3810 
Page 122 (What-days) 61.5795 
Page 132 (Suppose-by) 75.4370 
Page 142 (However-in) 92-9660 
Page 152 iOf-the) 80.9520 
Page 162 Place-it) 87.8220 
Page 172 (Spallanzani-carefully) 70.3600 
Page 182 (Inside-of) 68.9730 
Page 192 (By-this) 84.9455 
Page 202 (Here-heart) 86.0620 
Page 212 (Put-how) 87-9235 
Page 227 (Have-not) 82.0695 
Page 237 (There-have) 83.6595 
Page 247 (You-a) 74.1835 
Page 257 (Green-silkworm) 90.1565 
Page 267 (Green-to) 84.7085 
Page 277 (With-there) 70.2405 
Page 288 (To-out) 93.8125 
Page 298 (We-identify) 87.6190 
Page 308 (Look-the) 55.9450 
Page 318 (Look-the) 59-7670 
Page 328 (No-in) 82.0010 
Page 338 (From-life) 80.4'.220 

Total: 2.624.?135 
Divided by 33 samples 
Average raw score 79-5368 



Page 3 
Page 13 
Page 23 
Page 33 
Page 44 
Page 54 
Page 65 
Page 77 
Page 92 
Page 102 
Page 112 
Page 122 
Page 132 
Page 142 
Page 152 
Page 162 
Page 172 
Page 182 
Page 192 
Page 202 
Page 212 
Page 227 
Page 237 
Page 247 
Page 257 
Page 267 
Page 277 
Page 288 
Page 298 
Page 308 
Page 318 
Page 328 
Page 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) 
I..Vilhile-with) 
(What-days) 
(Suppose-by) 
(However-in) 
(Of-the) 
(Place-it) 
(Spallanzani-carefully) 
(Inside-of) 
(By-this) 
(Here-Both) 
(Put-how) 
(Have-not) 
(There-have) 
(You-A) 
(Green-silkworm) 
{Green.;..to) 
(With-there) 
(To-out) 
(We-identify) 
(Loo1t.;..thi3) 
(Somehow-are) 
(No-in) 
(From-life) 

Total: 33 samples 
19 VE 4-5 
12 E 6-8 

2 H 9-12 

E 6-8 
E 6-8 

VE 4-5 
E 6-8 

VF 4-5 
E 6-8 

VE 4-5 
E 6-8 

VE 4-5 
VE 4-5 

E 6-8 
E 6-8 
E 6-8 

VE 4-5 
VE 4-5 
VE 4-5 

E 6-8 
E 6-8 

VE 4-5 
VE 4-5 
VF 4-5 
VF 4-5 
VF 4-5 

E 6-8 
VE 4-5 
VE 4-5 
VE 4-5 
VE 4-5 
VE 4-5 

H 9-12 
H 9-12 

VE 4-5 
E 6-8 
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Page 3 
Page 13 
Page 23 
Page 33 
Page 47 
Page 57 
Page 67 
Page 77 
Page 87 
Page 99 
Page 110 
Page 120 
Page 131 
Page 141 
Page 151 
Page 161 
Page 172 
Page 182 
Page 195 
Page 205 
Page 215 
Page 225 
Page 235 
Page 245 
Page 257 
Page 268 
Page 279 
Page 290 
Page 300 
Page 310 
Page 320 
Page 330 
Page 340 
Page 350 
Page 360 
Page 370 
Page 380 
Page 390 
Page 403 
Page 413 

DALE-CHALL READABILITY FORMULA SAMPLING 

GRADE SIX 

(You-achievements) 
(First-eyes) 
(People-act) 
(.Ask-better) 
(To-aluminum) 
(In-heat) 
(You-Celsius) 
(Look-furnace) 
(Still-liquid) 
(In-begins) 
(How-germproof) 
(This-bacteria) 
(You-drink) 
(Scientists-can) 
(This-out) 
(Today-one) 
(Do-hill) 
(One-road) 
(On-action) 
(According-increases) 
(The-works) 
(The-work) 
(Recall-it) 
(An-bolt) 
(.At-second) 
(High-code) 
(From-generator) 
(Complete-charges) 
(The-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 

5.8344 
4.5261 
5.1326 
4.7349 
6.6387 
8.1768 
8.0709 
6.1400 
7.8565 
7.9536 
5.4511 
7.6721 
6.5709 
7.4027 
6.5601 
5.9919 
6.1850 
6.8694 
7.0083 
6.1363 
5.0426 
7-3806 
6.9827 
6.7840 
6.0419 
6.6866 
6.8421 
7.8327 
6.6430 
7.4707 
7.8932 
6.5564 
6.0438 
6.4045 
7.1469 
7.3535 
5.4570 
8.3173 
5.8789 
6.4655 

266.1362 

6.6534 
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LORGE RE.AD.A BI.LITY FORMULA SAMPLING 

GR.ADE SIX 

Page 3 (You-achievements) 5.0413 
Page 13 (First-eyes) 4.9292 
Page 23 (People-act) 5.4440 
Page 33 (.Ask-better) 5.4277 
Page 47 (To-aluminum) 6.9060 
Page 57 (In-heat) 7.3119 
Page 67 (You-Celsius) 6.3789 
Page 77 (Look-furnace) 5-4518 
Page 87 (Still-liquid) 6.6360 
Page 99 (In-beings) 5.5489 
Page 110 (How-germproof) 6.2432 
Page 120 (This-bacteria) 6.2187 
Page 131 (You-drink) 5.4203 
Page 141 (Scientists-can) 5.1787 
Page 151 (This-out) 5.7203 
Page 161 (Today-one) 5.2711 
Page 172 (Do-hill) 6.2397 
Page 182 (One-road) 4.9529 
Page 195 (On-action) 6.5365 
Page 205 (.According-increases) 6.5202 
Page 215 (The-works) 5-4974 
Page 225 (The-work) 6.3386 
Page 235 (Recall-it) 5.9132 
Page 245 (.An-bolt) 5.3158 
Page 257 (.At-second) 5.7215 
Page 268 (High-code) 6.2812 
Page 279 (From-generator) 5.4439 
Page 290 (Complete-charges) 6.3210 
Pal§e 300 (The-dangerous) 6.1795 
Page 310 (At-neutrons) 6.8032 
Page 320 (A-miles) 5-3578 
Page 330 (Certain-flower) 5-8530 
Page 340 (What-w) 4.2605 
Page 350 (Scientists-page) 5.0492 
Page 360 (The-chromosomes) 5.6681 
Page 370 (The-energy) 6.3706 
Page 380 (How-Palomar) 4.0867 
Page 390 (Imagine-Nebula) 6.3520 
Page 403 (People-sun) 5-1245 
Page 413 (It-done) 4.2~22 

Total: 229.9681 
Divided by 40 samples 
.Average raw score 5.7267 
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FLESCH READABILITY FORMULA SAMPLING 

GRADE SIX 

Page 3 (You-the) 65.6160 
Page 13 ~First-on) 99-7670 
Page 23 People-act) 75-7080 
Page 33 (.Ask-for) 83-9640 
Page 47 (To-no) 50.2100 
Page 57 (In-the) 55-9460 
Page 67 (You-Fahrenheit) 59.3290 
Page 77 (Look-the) 73.3725 
Page 87 (Still-then) 55-5825 
Page 99 (In-bad) 57.1110 
Page 110 (How-germproof) 73-8805 
Page 120 (This-their) 35.8780 
Page 131 (You-does) 65.0110 
Page 141 ~Scientists-and) 61.9345 
Page 151 This-go) 58.8215 
Page 161 (Today-and) 81.8000 
Page 172 (Do-of) 84.0330 
Page 182 (One-wheels) 80.4445 
Page 195 (On-see) 73.1370 
Page 205 (According-or) 7307455 
Page 215 (The-men's) 68.6350 
Page 225 (The-can) 6908825 
Page 235 (Recall-conduct) 66.4350 
Page 245 (An-you) 70.9025 
Page 257 (.At-about) 71.5130 
Page 268 (High-a) 61.0640 
Page 279 (From-falling) 71.0375 
Page 290 (Complete-numbers) 62.3835 
Page 300 (The-amount) 67.0785 
Page 310 (At-neutrons) 48.6370 
Page 320 (A-you) 73.0000 
Page 330 (Certain-flower) 83.4755 
Page 340 (What-w) 71.4445 
Page 350 (Scientists-in) 63.7610 
Page 360 (The-height) 64.2460 
Page 370 (The-forms) 58-3480 
Page 380 (How-before) 85-7885 
Page 390 (Imagine-photographs) 46.1650 
Page 403 (People-around) 81.3250 
Page 413 (It-of) 62-2275 ..... 

Total: 2,713.2110 
Divided by 40 samples 
.Average raw score 67.8303 



Page 3 
Page 13 
Page 23 
Page 33 
Page 47 
Page 57 
Page 67 
Page 77 
Page 87 
Page 99 
Page 110 
Page 120 
Page 131 
Page 141 
Page 151 
Page 161 
Page 172 
Page 182 
Page 195 
Page 205 
Page 215 
Page 225 
Page 235 
Page 245 
Page 257 
Page 268 
Page 279 
Page 290 
Page 300 
Page 310 
Page 320 
Page 330 
Page 340 
Page 350 
Page 360 
Page 370 
Page 380 
Page 390 
Page 403 
Page 413 

SRA READING FASE CALCULATOR SAMPLING 

GRADE SIX 

(You-the) 
(First-on) 
(P~ople-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 

23 E 6-8 
10 H 9-12 

F 6-8 
VE 4-5 

E 6-8 
E 6-8 
H 9-12 
H 9-12 
H 9-12 
E 6-8 
H 9-12 
H 9-12 
E 6-8 
H 9-12 
E 6-8 
F 6-8 
H 9-12 

VE 4-5 
VE 4-5 
VE 4-5 

E 6-8 
E 6-8 
E 6-8 
E 6-8 
E 6-8 
E 6-8 
E 6-8 
E 6-8 
E 6-8 
F 6-8 
F 6-8 
H 9-12 
E 6-8 

VE 4-5 
E 6-8 

VE 4-5 
E 6-8 
H 9-12 

VE 4-5 
H 9-12 
E 6-8 
E 6-8 
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FRY READABILITY F0RrvIULA 

Concepts in Science, Grade Four 

Page 62, 100 word sample 
Page 140-141, 100 word sample 
Page 208, 100 word sample 

Sample average 

Concepts in Science, Grade Five 

Par_i;e 28, 100 word sample 
Page 139, 100 word sample 
Page 266-267, 100 word sample 

Sample average 

Concepts in Science, Grade Six 

Page 53, 100 word sample 
Page 275, 100 word sample 
Page 294, 100 word sample 

Sample Average 

Sentences 
Per 100 
Words 
12.7 
1 2. 5 
-~ 
34.2 
11.4 

Sentences 
Per 100 
Words 

9.1 
8.2 

lQ..:j_ 
27.6 
9.2 

Sentences 
Per 100 
Words 

7.1 
6.4 
6.8 

20.3 
6.8 

56 

Syllables 
Per 100 
Words 
142 
141 
148 
431 
143-7 

SyllRbles 
Per 100 
Words 
155 
145 
ill 
439 
146 

Syllables 
Per 100 
Words 
145 
152 
ill 
452 
150.7 
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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 f:ood 

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 

Even if special ------
the environment 

fish has a special 

, or habitat, is the 

all fish is water, 

. ------

4.2 In that habitat it its special food. An 

cannot live on grass. cow cannot live 

has its own ----on 

habitat, 

adapted to 

• Each kind of living 

its own food. Each 

habitat. How is a 

to its habitat? 

------ thing is 

fitted 

the help of a 

can investigate this problem 

, as shown on the ------
page. 

moving about. 

Look at the adaptations for 

at the salmon's muscles. 



Almost 

how they make a 

______ whole body of a 

of zigzag pattern. 

is made of 
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muscle. ( ______ you eat salmon, you ______ muscle, 

mainly.) rt·is ______ powerful muscles that make 

salmon fit f'or fast ______ , turning quickly, 

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

Its shell is not ______ , but porous. There is 

membrane just under the ______ , a thin, 

white skin. is an egg white, ______ a yellow 

______ • The young duck uses ______ and yolk inside 

yolk for food it is growing in ______ she 11. 

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 eyes. Just hatched, 

duckling can soon walk ______ feed itself. Is it 

different from the adult ? In a year ------
it begin to get the 

adult duck. 

and the fei:ithef's of 

4.4 The young ------ some birds, such as 

by the parents at eagles, must be 

The young of dogs 

fed. So must the 

ducklings! 

salmon and a ------
young salmon carries 

cats and horses must 

of human beings. But 

Notice the difference 

. When a salmon egg ------
yolk sac for almost 

and 

a 

, the 

weeks. Its food is 

young duck hatches, it 

stored in its egg. 

the sac. But when 

used up all the 

young duck is 
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ready 

a 

. look for its own 

duckling to a handsome 

To grow from 

_____ , 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 

ground and rises 

a lake. There it 

the air, as water 

the 

Up rise its molecules. 

water droplets in the 

make a cloud. Presently 

form drops. Down 

comes raindrop. It falls on ground, 

sinks into the 

tree. It is 

------, and meets the roots 

into the tree, carried 

the trunk, into a ------, and then into a 

It is given off 

water vapor. Again, 

the air by the ______ , as 

water vapor rises in 

air. Again it forms droplets. This 

The time the freeze and fall as . 
snowflakes land on 

into a river of 

4.6 .An iceberg 

------
cold mountaintop and slide 

, a glacier. ------
off the glacier, floats 

a 

to sea, and melts. drop rises again 

to another could. This story ------ no end, 

traveling, has it? of water just go 

on more different than we can imagine. 

no matter how different journeys that 

water molecules , we know how they them. 

Water evaporates. It to water vapor. The 

vapor condenses and turns water. Then 

the water . It turns to water . Again 



the water vapor 

has no end either. 

has no end, like 

and turns to water. 

us make a diagram 

. ------
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you ______ , one happening leads to 

No matter where 

next and 

the next the next. 



65 

4.7 What is happening in the glass chamber in the investi-

gation? Something is happening, certainly. the 

------beginning of the 

Little by little, a 

, the upper glass is ------
of moisture collects on 

Water 

clear glass. Water is 

traveling from the bottom 

on the glass. 

the ------
chamber to the of the chamber, somehow. 

. 

does water get from ------
the glass chamber? At 

bottom ~o the top 

bottom of the 

chamber, water is evaporating. Water 

. are flying off the ------ They are becoming water 

the chamber is Very soon the air 

full water vapor. At the of the 

chamber, though, vapor is condensing. The 

vapor is turning into droplets of 

water on ------
the glass 

4.8 The air at the 

than the air at 

sides of the glass 

of the glass is 

bottom. So the water 

is making 

at the top condenses. forms tiny droplets. Is-

n't how a cloud is ? In 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. In the cloud and the chamber, 



66 

the same things ------· Air with water vapor 

it rises and cools. water vapor con-

denses into • In the coulrl , the float 

in the air. the glass chamber, the 

gather on the glass i'orm la:bger drops. Some-

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

early spring, mallards start 

northwest. How ______ a fish or a 

to the 

know when 

to migrate? ______ have investigated this question. 

example, scientists did some ______ with the 

birds pictured ______ , called juncos. Juncos migrate. 

begin to fly north _____ the s~ring. 

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 

. ------
4.10 Lights in the barns 

control the length of 

juncos were kept in 

When ______ days became about 8 

turned on and off 

in the barns. 

long, the 

juncos began get ready to mjgrate. 

the days became about hours long, the juncos 

to migrate. It was ______ number 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 1 ight their response. When you 

to hearing your name ______ , you are respond-

ing to ______ stimulus. You may respond 

doing something when your ______ is called. Wijen 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 

and down. 

other way, to 

it made a sound? 

swung one way and 

_____ moved up 

the 

fro. Could you observe 

the rubber band moved 

swung back and forth, 

it made a sound? 

and fro. If you 

, you can see this ------ in slow motion. 

chain of rubber bands Make 

long. 

leg. 

Fasten 

Stretch the 

end to a doorknob 

just a little and 

2 feet 

table 

it. It will move and fro, slowly enough 

this to-and-fro 

for this 

4.12 It is 

• ------

you to see. It 

that makes sound. Scientists 

of movement. 

vibration. The rubber band 

as it moves to fro and makes a 

a name 

The ruler vibrates as makes a sound. 

A 

make 

string and a guitar 

______ • The trumpet player's lips 

vibrate as they 

. ------
The bass drum vibrates. ______ your throat something 

must 

Whenever 

vibrating. 

this 

in order for you speak or sing. 

hear a sound, something 

Something is moving ______ and forth. Does 

that whenever something is ______ , 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. 
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4.13 The Farth is changing, changing all the time. Often 

------ do not notice it, 

so slowly. Yet they 

many of the changes 

happening. Rocks 

are breaking ------
the top of mountains. 

. Water seeps into cracks 

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 

------, they add substances to 

this soil. As they 

soil. So more 

and animals soil always being made. As 

grow and 
' 

the soil is being 
' 

too. The 

dead animals plants are putting useful 

back into the soil. are making the soil 

for more pLants 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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good soil 

is left. 

soil. 

which plants can grow. 

Plants 

too. If water runs 

carried away and only 

not grow well in 

72 

are useful in 

fast, the 

soil 
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4.15 People used to be afraid of comets. comet, 

you see. was ______ that did not seem belong 

in in the sky. stars seemed to be 

their places, fixed ______ unmoving. The planets and 

moved 

all the 

behavior. 

Moon all moved, to ______ sure. Yet they 

regular ways and in 

You could count on 

same orbits 

regular 

Then suddenly 

looked like nothing else 

comet might appear. 

the sky. 

A 

Sometimes it ______ strangely bright. It moved 

the sky and in ------ few weeks disappeared. 

Where 

No 

that a comet 

a comet come from? 

knew. It frightened people. 

a sign that something 

did it go? 

felt 

was going to happen: 

what? 
------, disease, floods, or who 

4.16 Comets used to feared. A man named 

changed that. Edmund 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 

other 

a 

know. He studied the ______ of comets, which 

had made. The orbit 

difficult problem in mathematics. 

a comet was 
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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. In ______ , he had already 

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

exactly. ------, we do have an ------ , bosed on 

fossil evidence. ------ in the rocks. The 

or hair, as all mammals had coats of 

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 

platypus. The duckbill 

duckbilled 

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 

of 

------the eggs of a 

duckbill hatch out of 

a strange milk made 

. After the young 

eggs, they 

the mother. are fed 

Most neople not recognize it as • ------
5.2 It is more like thin white of egg. 

better to 

the duckbill part reptile? 

that it is a 

would be ------
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 dangers. 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. 
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5.3 Look 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 

There are color sediment red. ______ has color. 

soils, black soils, brown 

sands of 

layers may be 

colors, as well. 

differently. 

layers may be dii'ferent, 

There are 

So ______ rock 

The structure of 

To know 

which layer ______ oldest, you must know was 

laid down first. 

order in which they 

is the oldest. 

the layers are in 

down, then the bottom 

Still, ______ can scientists 

find out 

esting answero 

old a rock is? is an inter-

5.4 have discovered a kind clock in 

the Earth. you learned in Unit ______ the 

element uranium in Earth is slowly turning 

lead. How fast uranium into lead has 

uranium is a 

rocks. 

been ______ out too. So the 

kind ______ clock, keeping ti.me in 

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 

bones in 

ear make 

still and erect. Yet has no 

What holds it up? 

kind of material that 

in the 

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 

body. The bones are 

have bones, which support 

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 

ment. A is built of strong 

called a liga­

cells. 

It ,joins one to another. Now feel 

inside of your elbow you bend your arm. 

is another tough connecting here. 

that This one is 

joins bone to 

cells on these 

tendon, a band of 

Look back over the 

pages you have just ------
These cells look different each other. These 

of 

• 



different 

do. Yet these 

ways. Each one of 

example. 

ter how 

make more cells 

it 
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of cells have different to 

cells are alike, in 

cells has a nucleus, 

Each one of cells, no mat-

appears from other 
' 

can 

itself -- can reproduce itself. 



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 functions, ______ you 

know. For instance, know that nerve cells 
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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 

cell. 

------, we depend on the of the plant 

depend on its chloroplasts, 

contain the green substance . ------

5.8 We depend on its • ------
the food upon which 

The green plant cell 

world depends. 

Sa_, Schle iden 

well: The cell 

Schwann were able to 

the unit of structure 

as 

function in living things. cells of the organ-

isms not scattered about. They organ-

ized into tissues, such ------ nerve tissue, and muscle 



The tissues are organized 

as kidneys, ______ , lungs, brain. The organs 
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organs, such 

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 

unit of structure and 

is in all living things. 

cell. The cell is 

in you, as it 
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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-

p,;anism 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 organtsm. ______ a paramecium, one cell 

enough. Just as the ______ is a 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. ______ a 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. 



single animal cell is 

ganism. 

Protozoa. The 

animals belong to a 

is a protozoan; it 
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part of an or­

known as 

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 

don't 

left. The 

given off too, but ______ into the air. It 

a colorless gas, without 

it, or smell it. 

powder is made of 

odor, so you 

mercury is 

silvery 

liquid and an ______ gas, mercury and oxygen. 

up of 

is an element. It ______ made up only of 

of mercury. Oxygen is 

of oxygen. The elements 

element made 

and 

oxygen can combine ______ torm a new substance, 

oxide. Chemists call this ______ substance 

a compound. A is formed when two ( ------
more) elements are combined. oxide is a compound 

No other the elements mercury and 

atoms are ______ 01· this compound. 

5.12 Look 

oxide is made up 

this compound another way. 

molecules. Each 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 

these models show. A 

and molecules of oxygen, 

can write about the 

down of red mercuric 1owder in this ------



way: ______ oxide= mercury+ oxygen. This 

called a word equation. ______ use the arrow to 

"becomes" or "yields." 

becomes mercury and II 

is not mentioned in 

Say " ______ oxide 

You may wonder why 

equation. After 

all, heat ______ used to break down ______ com-

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

use&, and usually don't write it. 

86 
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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 

bits of its 

Farth is made of, 

and minerals and test 

take 

in 

various ways. Unfortunately, 

stars to test. Of 

' 
and much nearer to 

stars. Fven so, it 

get bits of the 

have managed to find 

the and other stars are 

can't get bits of 

our Sun is a 

than any of the 

too far away. We 

to test, either. Yet 

much about what 

of. How? By 

studying 

Sun and 

light that comes to from the 

happens the stars. Think of 

Sun is sent through when light from 

prism. A spectrum is a pattern of colors. 

5.14 spectrum shows that white from 

many dif-the Sun is made up of light 

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

tists ______ an instrument that allows ______ to 

study a spectrum ______ closely and exactly. This 

for studying a spectrum 

spectroscope. Astronomers 

they know about the 

called a 

found out much of 

with the spect-

roscope. You 

done by 

get an idea of this is 

the investigation on the 



page. When the sodium ____ _ 

the blue flame of 
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sodium chloride is heated 

burner, it produces 

a flame. This yellow flame one way 

What happens 

through a glass 

of recognizing _____ element sodium. 

this yellow light is 

prism? 

yellow lighto 

result is a spectrum of one band only, 
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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 

whole week of sunny 

week the test 

time the test 

This time there was 

______ , and at the end 

w~s full of gas. 

oxygen did not work. 

the glowing sliver of was slipped into the 

the 

this 

tube, it glowed more ______ , but didn't burst 

into 

library and 

What was wrong? Joan 

more. She found that 

to the 

______ way 

of collecting oxygen 

one thing, there was 

not a sure way. 

dioxide gas in the 

water. Sometimes some carbon ______ collect-

ed in the test______ Ordinary air, which is 

nitrogen, sometimes collected in 

So the oxygen ______ the tube was not 

tube. 

pure as 

it should been. 

5.16 As a result, 

flame. Joan found that 

sliver did not burst 

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 

It is 

green water plants gave 

fact that all green 

oxygen gas. 

plants give 



plants off gas 

give off a 

in oxygen. All green 

deal of oxygen if. . . ______ , 
there is an if. do green water plants 

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. 

90 
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6.1 Do you live in a part of the country where you can ice-

skate? If so, you may 

------ were not so smooth, 

sometimes wished that the 

that you could 

slowly. Why do you so smoothly glide 

on ice? sharp edges of the ______ blade are 

really wedges, 

bites ihto the ice 

machines. This kind of 

helps to keep you 

skidding sideways, yet a 

were to spread sand 

sends you forward. If 

the ice, what 

would 

gation on the 

Why is it 

edge of 

the action of the ------
page will give you 

to pull the block 

sandpaper? Each time you 

piece of wood ______ the table, your worilt 

? The investi-

clues. 

the rough 

the 

made harder by friction. ______ is a force that 

motion. 

6.2 It is caused 

other. 

two surfaces rubbing against 

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 

is greater. 

It is harder to ______ the piece of wood 

the sandpaper because the 

is it harder to 

of frj_ction 

two 



blocks across the 

pull just one? It 

of the table than 

more force because the 

weight makes the bottom _____ _ of wood 

press harder the surface of the 

The force of friction 

move farther when it 

when it is sliding? 

greater. 

------· 
Why does the 

rolling than 

92 
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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 wayp ______ at many different times. 

kept careful written records 

graphed his results. Other 

photo­

repeated his experi­

that Peni-ment. He ______ was able to show 

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 &en 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. 
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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 ______ ex-

pensive labor. Removal of 

difficult that it required 

one person ______ clean a pound of 

seeds by hand was 

day for 

Eli 

Whitney went to ______ and in ten days the 

cotton gin, a ______ which separated the fibers 

the ;Seeds very easily. ______ patented the 

machine in 

valuable of all 

Cotton is one of 

The uses for its 

most 

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 like 

silk _____ cotton. They found that _____ could 

change cotton into ·---- thread that had some 

the properties of silk. ______ way the 

to dissolve cotton in chemists found 

hydroxide. Then, as in picture, the dissolved 

cotton ------
a liquid. It 

called rayon. 

pressed out through tiny 

into a fiber which ------

into 
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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 produced. 

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 ______ pile. In an 

atomic many nuclei spiit, that ------' un-

dergo fission, by a 

To get an idea 

known as a chain 

how a chain reaction 

------· 

in an atomic pile, ______ can use ou~ model 

made of marbles and ______ spring marble launchere 

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 ______ ~them 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 



sends out other neutrons. 

and cause them to 

neutrons also hit 

out neu-uranium 

trons. In a short time, much less 

second, fission after ______ of uranium nuclei takes 

______ • On and on this ______ , very steadily -

neutrons hitting ______ and freeing other neutrons 
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a 

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 

______ , as well as on 

Ani-

mals feed on each 

Some animals and plants 

bacteria would kill us 

dangerous to humans, too. 

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 

about microor­

against which we must 

enemies killed 

the we could not have 

ganisms, the invisible 

be on guard. These 

many people made many others very ------
For example, the Black 

------' a 

______ , killed one-fourth of all 

disease caused by 

people 

• 

in 
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Europe about ______ years ago. The diesase 

caused by a specific ______ of bacterium, but the 

that bocteria and other ______ cause disease 

was not ______ 600 years ago. Tuberculosis 

many and still does. ______ 1900, smallpox caused 

many . ------ in Today, it still causes 

many countries but almost unknown in the 

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

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

i'ront of dam, you see the flowing 

from openings near 

the river below. Inside, 

base of the dam. ------

generator; you cannot miss 

are standing bestde a 

loud and 

steady hum. 

the hum. The 

us find out what causing 

the of the lake rushes 

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 

wire common ______ magnet. They have coils 

wrapped tightly around They are, as you 

have guessed, electromagnets. Look ______ the simple 

electromagnet shown opposite page. Notice 
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from 

the wire is connected a circuit going 

to the other. terminal of the dry _____ _ ------
Between ------ two terminals, the wire 

wound into a coil a soft iron bolt, 

shown in the picture. bolt is the core 

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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6.13 The story of television is not so simple as that given 

here, however. For instance, the way picture 

tube reproduces th~ 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 

it really one solid 

many small lines, 

slightly out of focus. 

or is it made 

shown? The picture is 

mitted and 

into these fine lines 

reproduced as a 

it is trans­

picture 

on your screen. 

pony express in the 

you know that the 

fresh horses. 

you seen movies of 

days of the West? 

had stations where they 

6.14 At some ______ of the stations, called 

stations, new riders would ______ over the job of 

of 

the mail. Today 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. These ______ 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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6.15 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 

The ______ of the garden pea 

the of genes) that causes 

of the organism. 

the code (in 

plant to 

reproduce garden ______ and not geraniums or 

______ • The DNA also determines ______ of the 

garden peas, ______ as colIDr 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. 
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other words, when the ______ molecule changes, 

the code changed. New traits appear. 

millions upon millions of ______ genes 

mutate and produce ______ in organisms. Unless we 

the orgamisms with tbe ______ environment 

------in which to 

their fullest. The 

, the traits will not 

shows how a poor 

can hamper the development good traits. 

order understand what environment has 

to 

In 

do with development, an important concept must 

be kept in mind. 
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CLOZF RE.AD.ABILITY PROCEDURE 

1. Select from six to twelve passages randomly from the 
text. 

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

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

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

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

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

7. The responses are correct when they exactly match the 
words deleted (disregarding minor misspellinf,s). (45: 
429-433). 
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By idgar Dale and Jeanne s. Chall 

(Reasearch in the Three R's) 
(C ~o Hunnicutt and ~il~iam J. Ibe~Eon) 

The directions to ~uide the various steps in filling out the work she ~t 
follow. 

I. Selecting samples.. Take approximoteJ.y 1or, vords about, avery tenth l'a, _o 
for books~ For ar t icles, select about fo~r 10~-word samples per 2000 
\~ords ,i1;ace thes .. ::;am; les evsnly. For passages o:f ab our 200 to 300 
words anulyzo the trntire passo.r;e, r:e ver begin or end a sam:plc :5 n the 
middle of the sentence ~ 

II . Labelinc work shee •. ~nter such information as title . author , ~ublisher, 
Jate of publication, etc ., rega rdins the sample to be apprais~d. 

I!I o Counting tha number of words: 
, n Co Jnt the tota: numb~r of words in the samplo , 
B,. Count hyphenat ,~d ,,ordn and c ont2·i1ctions es one wol'd,, 
C. Co ,nt numbers ~s words: 10 is one word; 1?47 is one wo~d. 
D. Count co.npound nar111:H; of .i.J CrsonE ancl. pl,r,ces as one ·~ord.; Jt. ,Jc,hn, 

Van Buren, and so on 1 are '.!in.ch counted as one woi·d, . 
.:;., Do not count :i ni tials \~hich are part of a nume cis ,3epa:·n te ,-;ords; 

John F, ·,. St, ~Tohn is counted as two •.,·ords--John and F. !. Jt. ,John 
F o Record the nun,·:ier of t•:ords under 1 of the work sheet , 

IV~ Counting the numbe r cf s ntences~ 
A. Co, ,n t the numbe · cf cor.-,plete sentences in the sa.r.1p l e o 
B. Record th is unJer 2 of the work sheet 

V., Counting the numbe. of unf:.milj_ar \Jords.. •:ordo .,.h:i ch do not ap-::,i!ar c·1 
the Dale list are considered unfamiliar . rnderline all unfamiliar woras, 
even if they appe,1r mer~ than once., In ,·.,a.kine t.his count t speci ;.il rullii.J 
are necessary f or c ommon c.r..d px·oper nouns . ·terbs, a n, oth~r ,,artn of 
speechn These are ~i vJn in ~he sbc~io~ w1ich tol~ow0. 
,~ ~ Cor·.m on uoun& 

1 Consi~er f ,rnili ur all regul~r 1lur~ ls ~nd p0Lsessiv0a of words 
on tho list; 11 bq~ · ~ ·• 1.s famj_ liur !)a.cause "boy" is on the 1 h, t 
(posses ,,i ve) ; "r-1rL;'' in fa,, ·U :tar 1ec;.1 uce ttr,r:: 11 ~.son the list 
(j.!lural by ·,t.tling 11 3' 1

); 
11churche13' 1 is fc!m:i.Jiur beca 1s 3 11 cl1Urcb" 

j_s on the ist (: l1..i.rc,,1l by ;:~ I ins 11 €r' 11
• j :••rri.as is r~.-ni.li3.r bee .. " 'c 

''a r .. Jor is on th.;; :j_st (..-,l~r·:l hy cnan;"ing ·•y·• to '1ics·1 
w 

2 Count irre~ulnr 1lLrals DB unfamilia~ ev~n tf the dln~u l ~r 
forM npr,en.-., 0l1 ~• e :. i.Gt; ·10.x.o,r'' i::: anf;. rnl:i: r ol tr1:.-·· ·h 11 0}.' 

iG on tlrn Li 0. t. ,e v .::r: l irre ,-·..1J.ur pl llrnJ. , , J- 0\·1e'rn.t ·.r·c l i ,;t. 1n 

in the wr. r .... ·tis t. . hen the _p:i.. 1r· 1 ap s;;.1 i, !lf a. :,c ... · ~r,.1 l;c \1ord 
or is indicated l>y tl1e end; , -:- in f,',rer the;. ~e r,e.>:t to the v1or, 1 

it is c cnc ~(.;er-9G f,.r.i il:l 1·; 11 1~c.t:se'' . n(i "r:"eoE''' D1,;ic 1r on the 
list nnd o ,:;i1 • .. r.:: ccns i t~ ·rod fr'!lil:iar 

j Count c:!S u I ~;,□ Li il:r ,"l n(hin that ::i L; .f.orqerJ. br ; :i.-iJ. n[? ·11?r" nr •, ' 
to:, noi.n 1.,.,- v~rb r-.J. ~ rin,~ 11n the 1·•or-i lict (unles"' ::.hls •• ➔,..• 
or "r" for i~ i:, .. '.c.,t.w "~: tr. list,'·: "\'> .r•!e:r■•• is ,:;ounte6. a.; 
U"lfc1mi.lie.:- , :1J. t:.,::; h "'·1,rn ' ~ S on t~1e l1ct, "t; :r.C'r I U: cr_.n•n •~C ' fl 

fur.1ili ... r bi:c.•u8e i; :J:;,). ::J,trs o•· th~ J.ist .-,s follo\•:J: (1•:n ("in·'' ) 
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B ._ l "t'-:}')f! ..... IlO\l;.H·). -/ 

l Names of prir,.;cna au.~ place., ar.1 ,onsadt:ced fem.t.i.lm· 1Jnpan, 
.:.3mi.th. 11 and :.30 on. aro f4.:i1.liar ,.-.~n thour1;fl they do no~ a 1, 1 .r:a~ 
on the word 1is-:: 

2 Na~es of organiza.t1.onst l~ws documents, titles of booi,S, movies,. 
and so on gen~rally comprise sevo:ral 1rJords. 
a,, ',,Jh,rn determining the n•lmber of W'-'rds in u sampl;ao count all the 

words in th@ namtc of all orgar1izat.1on ano. I.he like 11 Ghicagr-
Bu1ld1nt; Jossoc1ation 11 should be eo· . .mtcd three words. :,:;p.:;c!A1 
HUL~: dh~n the 11tle oi an organizntjon law, and eo on is use~ 
severul ti mes .i t.hin s. srunple ,:if 100 words al 1 th';' words in the 
title o.ro counted: no matter how rnany times thl"'y are. repeatecL 

b" ,for the uofa.mili.:=ir wo1•d count. ::onHider unfamiliar c1nly 1,ord;.; 
whirh do not ap; tlaT on ths DiFLle lL1t. exce1,r names cf por-,,0 1Ho: 
or plac,1s ttChicago Buildinb A.-.;soc:Jation 11 i:.; count"'d on'it tc.r, 

familiav w :lrd - 11 ,ssociat.ion " ''Bu5.lding11 and 11Chicago" n:ce 
!amilis~. n:Jec larnti<m oJ' Ind~po:nct1:-·nce" J s counted as two 
unfamil-: .:,r words-- as "of" is on thr. list~ :.:r:.;cL1.L RCL:.:~ fh~,, 
the namo of an o,:-gani.za.._ion. 1nw. c'.ocumen t and so on te ,.LS<:.::: 

oevera.l tjmt;s ,,d ~.hin a sample- of JOO words count tt on.ly tv11ce 
when makit1 ~ t,he unfnmJ.Uar word covnt, ";;;:;,,curit.y Ccuncil1" J.f 
repeated m-,r~ than twic~ with:tn a lO'~worcl. snr.iple is count{:d aB 
four unfam l)ar words, 

3 Abbreviationa· 
,9.., Ir, count.in,~ the ·.:ords in a sampl~. an a.bbre".r:i ut.100 ·L , cou'lt,.J ,J. 

one ,._.ord.. 11 Y .M ,C A," iL count~d onP wo:Fd ''Nov 1 :ts . ouut~,:: ,1r1:, 

word ",; . M ., 11 and 1
• P "M , :• a:i'E:t each c oun 'c ed as one word 

b In makinf! the unfamiliar word r.01.mt an ahbr~viu ti on i F.: count.~,: c,G 
one unfnr.u;.1a:r word onlJ. "Y ;1 G ,,U' is consi'l'i:'.J·arJ 011:·, Hnfru?J"I lo.r 

C i/oi-·bs 

word "Noi!, 11 io ~onsiderilcl fa.mil iar because- thu nal'lo.s of t~,e 
months . .i.r<: on tho word l:.st. HU 3 '1 is eom,idc~•ed iom1.lJ !U' 
11 1\ ?-L" nnd 'T' i.\o'* are each consi.de;;•!d fB.mil.u.r, ;3; ·,CI,,.L RUL..;: 
An abbreviition which ls used several tim~3 v:thin n 100-word 
samt,le is counted as two 1.mfarrd.l1ar words only ''C J. G. ,~ l.5 

counted tw::- unfam.1.lio.r words .1.f rer,~af;l:)d fiva tiDJ!)S 1n H h,C .v-crd 
sample" 

l Consider far.Ji l.1 ar the tbi.rd-ptH'son i f'i.np,ular forms ( ":.;'' or "; esi: 
from "y")1- pr:?sent-part.ic:iple forms ~•j.ngn~, pnct pa.::::-•~,:ioJ.e, f~1rt1.~; 
( 11n'1) and pazt,~t1?ns1~ formf, (n,ed' c,y• 'i,•d:i fcom 11:r"J ,d,~ .. ,1 1he~,. 
are addc•d to i7erbs i\!;poar:i.ne; ~n the lls~ 'Ice :,am,.,fu.10 ''P?~ :..;,t;;. 
whon. a conGon~nt J.s acubl&d hefr;re ~ld.«.,lr-r: ":r_:-~,.· 1 o .. 11 Pd t .. ~ ~-~. 

"ask,, aski:,i.; • [J,,fjk,?d H are ronsiu,,.1 ~d isn: i )_ UH' a) , Lou;· 11 ,r1l .'{ t t,r• ,, 
wo:rc1 "ask" ,::; ,ears on ths woi·d • is1.. lldr"' 1 t!•.t' ··n,1 '' ,ro:•:d.,,; f. •,, 

-r ar.i.i liar b .Jc aim e '1drvp 11 ::is en tn~ l l,S t 

J .. d5ect1•1,1s: 
J, ~:omparativ,~-= ;uid supHrlz:-ti1,,., c· 1d,1°·.t.1\l-11:i ,·:!,p .... r ..... 'i.ur, ,~, · l·~· 1 

ar~ (•ons1 d~r~,: famil1nr 'I'ti,. soi.I~ rule a.p,, J 1.,: s , , the c ·.iuno•H•t.' 
is loubled b•··~ot'iJ adt!J.ng 'i,_r-• 1 or 'e.,t ' 1 ., G 'Jon·:, r fr'.' .. , :.--
and "bro.v~tH, r .,.,r~ f,mil1:.u· boc~ ,.,,-. ·1.: i'[. 1 r, It.,,' ,.-N1 ·, 1,•,.·,, t 

on the li,9t, 'r,,d, reddor ,i and 11 (~-: ldf• ...... , ,r,~ ,,1 ·. :.,,,, ' , r 
2 Adjectives f,J1•rr...;:,i D,; ,dd.1.n,- '~," t..:: 1.r-0:.,•.r- r,~un ,•r•· f.;,JJi;,r :•,;,1 

ax-~.mple n1ane1 i~.r.m , Ut1t1·1an ' 
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... oun t (J.S 1.mf.'.lM~l1c,r art w.:i...: <; t-..ve ti,& J . .J ;' c,_•ti ..:i d h y ~' 1 • r ''.'f ' tn 
n 11oru Lhat <!!) ears on th~ ::..1..st 1.U. considoI· the l:ord f a r:iilJ ,,r. 
'if ''y '1 a 11p e,:1 r;;; ii, f..1.x:-"t:':1th':.' seG foli.ow,nr th,; \'l ord .., C 1: t110 0 1;f" 

is un fam1l1:i.:r : J tho ' Gh \Oo ... H on th• l:..st ; " s nndy 11 
.., f ai;-dl i.:i.r 

b•.)CuU .,1!. it Z..1>pel'lr., on the l:i.~·t D.$ 'e, 1rn<. I 11 

;. ndverbs ' 
G ,nsider adverbs f ami l i ar· uh1 ch ;u ·e f o r ru~ d b y a dd.1 n p: "ly 11 to a 
word on !;b !t lis t I n rnost c uses " ly ' \Ji 11 be int.iic a ted followinl 
the wr)rd ,:; , r: . "soundl y 11 

.LS furnil:t ar b ecause "aoun<l " is on th <? l:ist 
2 Count as unfamil i a r words which add r:10re t han " ly, '' l ikt.1 "t"asi l;y " 

r Hyphc..-nate d woi•ds ; 
L Count t he hyphe n a ted wordo as unfa mi l i a r :1f ei th<?r t h e ucrd in tit,:. 

coripouncl does not 11i) 1 ,ear on tha uord list. ,:hen both apr <:1 ar on 
the list . the wo>~d is familia.! 

G Miacollaneous special cases : 
l ~fords formed by adding 11 t.tn 11 to a word on tho list (unless the 11 c,n 1' 

io listed in parenthc,ses or the word itself appears on -the 1-l . .:; t) 
are cons:Ldered unfamiliar; •· sharpen" ie consider~d unfru:n1lir1.r 
although ''shar " " is on the list ; 11 gol den1: is consi<lcred fam:i. l i r,r 
because it a1>penrs on the li3t "e;old · --1n) 11 

2 Count a word unfam1.l1.ar if two or mor£i endings are .id t,vd to a wore~ 
on the- list; "cli.µ , in{"a" L, cons1.dore d unfamilior , alt our;h "cl t r. '1 

1.s on the list 
3 ,fords on the l:i.:;t to wh1.ch "tj_on. at :1. on ment," nn<l other suffices 

not prov .1ously mentioned Ere ad ot'!d or .1 considered unfan:ili.:.r un l <•s.s 
the word with the ndin~ is i ncluded on the 11st . "treatment" i s 
unfamiliar al thou~h ''treat" is on th ') l'ist. : "protect:1 on" is unfarn 
iliar al though 11protect 11 

JS on the 1 i. s t ; ''preparation'1 :ls untru.,.1 ) • 
iar al though "prepare" is on the lis t. 

'"· Numbers: Numerals 1:i.ke 1947 ,. 18 and so on , are con sidered famU1 ar 

H . Record the toto.l number of unfamiliar words •inder 3 of the work shee l 

Th~ number of words in the .oampla ( . on tr.e work sheet) have now 
begn recorded , 85 well as the number of sentences in tlle sample 
(2) antl tho numbe,· of uords not on t he Dr-.:..l e list (3) 'l'he nex t 
steps can he followed easily on the work sheet 

VI o Completing the work sheet , 
, 'l'he avera1~e sentenco length (Ii-) is comput~d by d1.vid1nc the nunb tH• 

of words in th e sample by the number of sentenc es in the sam1•1e 
2 The Vale score or perc~ntage of words outside the Dale list is 

computed by <..ividing t he nurnb~r or words not on the Dele l:ist by 
the number of words in the sample and multiplying by 100 

} Follow throuch Steps 6 and? on the work sheet 
4 Add 6 7 . ond S to get the formulo raw score , 
5 . Jf you hav..- more than one s11mple to analyze.,. get an average of t,ht< 

formula raw scores by adaing all of thea& and diviuing by th~ 
number of samples 

6 Convert tna average formula raw score to u correctod yrado l~ve l 
accordinf~ to the Correction Table given on the work sheet page 

The> cor1·cc-ted ~rad~ level indicater; the ri:raci.e at which a bo I: or art::..clc 
can be rt3acl with understanding i"or exru:1ple, a book with a corrected crad t 
level of 7>8 is one which should bo within the reading ability of av~rag& 
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.. ! y • I I 

l ~ ". 1 , i, < f· •• I (J , ,.. !, '' I , ' 

r ~ ;, , f', : l 1 , .t ', J. e" t.•' ..... ~r 11" 

{ t - ..... , l ' C l,... . ) I 1• • : ... r· , z )l' I I • ,l .. h•.! I ' 

i. 'a.g\3 ,To Ho 

, ,, t n H F, Ol, 

To To fo - _ __... ______ ... _ --- ------ --- ... ----- -------··--.. ·· ... 

4 

; 

6 

7 

8 

9 

rfur.1la· (it Wf'l'd3 t' 
th<. SPrtlplc 

Numbt·r of se"l t.HL1C~ s 

tn tbe s;1rnpJ ,; 

Numb~i of words uot 
on Dal,.. list 

1,v ~rae:v sent t;"n"i 
l~nerh (div1de • by 
2} 
DaJt, score ( d l. ,, :t.d~, z_ .,, 
by 1, mult.ipl:, b_y 100) ----·-----· 
MQltlply average; sent· , 
enc~ length (4} by 0496" 

M•1• tiply Lale scor6 f'.;i)_ 
by 1579 

Const&n't 

Formula :raw score 
(add t.,, 'i 

' 
8) 

Av~rage raw sc u·e of 3 
samples 

Formula q,<:2t! 

4 9 and below 
5 0 to 5 9 
6 0 to G~9 
7 0 yo 7 9 
8 0 to :, . 9 
9 0 to ' 9 
10 0 and obOVt< 

---------

--------

------

-·-----·---
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a 
ab1~ 
aboard 
about 
above 
absent 
aecept 
ac-cide.nt 
account 
ache (1ng) 
Acorn 
acr~ 
across 
act(s) 
add 
ador~sc 
udmire 
adventuro 
a!ar 
afraid 
after 
afternoon 
aft.arward (s) 
aca1n 
aeainst 
ag<: 
aged 
ago 
agrc:~ 
ah 
ab!3n.d 
aid 
aim 
air 
airfield 
a:lrplan\.' 
"ir1 art 
airah~p 
airy 
alarm 
alik .? 
aJ.1ve 
au 
aJ lt:y 
allisator 
al .lo"-1 
a.lmos t. 
nlon1:t 
along 
uloui 
a lrood;ir 

always 
am 

Amer1co. 
Amorican 
amonc 
amount 
an 
and 
ang~l 
an~or 
angry 
animal 
unothor 
ans•..ter 
ant 
any 
nny-body 
llnyhow 
anyone 
any t h:i np, 
--;nyvay 
unywh~re 
apart 
a.partnen t 
ape 
a11if'CC­
appear 
,ipple 
;\pril 
npron 

art:o II t 
uriso 
ari hmot~r: 
c..rm 
:trrnful 
army 
aros~ 
around 
arrange 
arrivc(d) 
arrow 
art 
artist 
A.S 

a3h(es) 
as1de 
,. Rk 

asle~p 

ato 
:ittack 
attend 
o.tte,ntion 
.. ur;uot 
l:HlJ1 t. 
t.111thor 

auto 
automobile 
autumn 
avenue 
c1wake ( n) 
ulll4;J 

u. .. f ..il (ly) 
Hwh1lo 

L ... ~ 
La 1>4' 

~iu.L: Clets ~ 

l u C. :.. !'.l' (, 1.-tHI 
h..J ~! 1~ ..... rd ( c) 
L.,c un 
b..td(ly) 
r: ~d 11 • .,_ 

1.; ..... ,. 

twkt1 ( r) 
bal.e:ry 
b..-.. king 
hall 
ball oc..r, 
bo1n~n ..... 
L, .. nd. 
lar, age 
t.b(I G 
Ldnju 
ti ,nido.r) 
Lur 
\.H,rbc~r 
btJ.rtt ( l.j>) 
Li:ir-= tovt 
L.lrt 
l.,,ur, 
h~rr&l 
!;;; .,a 
b,$.u0ball 
hasur.1ent. 
t, ,; e; i: .; 1 
r, .t 
h11t.cl1 
t,.)HI 
h..-. lht~ 
1,) ll1 r t:•<;n 
1-.:..t.hn.t, 

b;...l.tl<l~h::.r.1 
hr,.y 
~0(in£,) 
llint h 

bead 
beam 
bean 
bear 
beard. 
b1:,a.at 
beat(ing) 
ber.mti.ful 
beautify 
beauty 
be"ame 
bet.ause 
beeooe­
bo<:oming 
bPtl 
bedbug 
bedroom 
bP.dsproad 
bodtl.ce 
be~ 
baw:·h 
beef 
be&f(;teak 
be-~hive 
bea,n 
boer 
h~~t 
befott:, 
beg 
began 
b~r-gar 
b~gged 
begin 
beginnt.ng 
beffUT, 
behave 
hehiml 
b,.,.Jicve 
ball 
belong 
below 
belt 
beneh 
bend 
boncrnt:h 
bent 
her-ry(.t.cs) 
bes1.do(s) 
best 
bot 
b1, t t!ir 
be '"ween 
b1.b 
biblt: 

bi~(gor.) 
bil1 
b:illboard 
bin 
bind 
bird 
b'rth 
birthday 
b S('Uit 
bit 
bit,., 
bitlng 
bitt~r 
bl;.xc-k 
blackberry 
blackbir<l 
blackbourd 
blackness 
blacksmith 
blame 
blank 
blanket 
blast 
blaze­
bl{'9d 
bl~os 
blessing 
bi ow 
blind{s) 
blJ.ndfold 
block 
bl""' 1 

bloom 
bln. s,,m 
b:ot 
blow 
blue 
bl ueb",rry 
bl1.rnbird 
blucj.:.y 
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boo:. 
bcl 1:ca.::;e 
bookkooptlr 
boom 
bcot 
born 
borro\J 
boss 
both 
bother 
bottle 
bot ton, 
bou~ht 
bounc~ 
bow 
bowl 
bn1.1-wow 
box{es) 
boxcar 
bOXP.l" 

b:>y 
boyhood 
bracelet 
brnin 
brak. 
brnn 
branch 
bra.-,s 
brave 
bread 
br,::F.tk 
brea.Lf cHi t 
bra,,nt 
brl3a\.h 
breuthe 
breezo 
br'.ick 
br:ide 
br_rdg-e 
:,rir,-ht. 
urie;htness 
l·r"lnr,­
bro;:id 

bcnrd broadcu~t 
b ,;a!, t hroke ( n) 
bc,.t brook 
oob broor: 
br,bw! . i. t.o broth-!tr 
body (ies) brou~ht 
b._ .. i.1 ( er ) bro1;n 
bold 
bcr€ 
b ... mn':! t 
boo 

br1:;;h 
buhblf' 
bucl:c t. 
buc:kle 



b L 
1:ngg:, 
bt 1 L~ 
'J l.ll ld in r, 
>1 1j '1_ t 

l) h 

trnl ~ 
~-.u J I':! 
~) \l [:! 

t.n1t •h ! ,. b " (> 

ht,~·1, 

:n.inl':li 
011nr:ll ... , 
bmmy 
burn 
bUt'St 

~n r,v 
bL•b 

v\l::)YI 

b1mhe 1 
:-,nslr,eas 
busy 
bu • 
bt tch•.::r 
bttT !.; 

butte:­
bvttercu! 
hut to·fly 
bll t t c :rnill~ 
D\!t te.ftt.cotch 
button 
buttonhole 
bu;,r 
bllZZ 

cab 
r;r-. hbn.e;e 
cabin 
~r,b.inot. 
:"'ac; !{lc 

c:.:tr;~ 
,· ake 
ca l~nciar 
1:alf 
r-:.1 lJ ' tii· )( .ing) 
cc.me 
c:.:.m':'1 
ca.mp 
l!tlmpfire 
ca.n 
r:enal 
co:rwry 

c ,:.n t r,{' 
(': ~"1C:: ' t 

cn p 
•~8.)'.: ~ 

r. ar ~- t a l 
C"li f' t.D L; 

~t, rd 
c , r ~hO "' l" rt 

c.:: c c, l~c;sness 
r:ar~oad 
r..:arr.H-m t er 
carpo, 
carr:..aee 
C3r't"·Ot 

c:arr;y 
cart 
COX"</€• 

case 
cash 
cashier 
castle 
,-:ar. 
cotbirJ 
catch 
catcher 
cnterpil lar 
catfish 
ca t, sui: 
cattle 
caugh t 
cause 
r::ave 
CfJiling 
CP.11 
c-e11ar· 
C':tnt 
eent.eJ· 
t~orc./;l l 
certa.in(ly) 
chain 
chair 
chalk 
champion 
chance­
change 
~hnp 

(' • l_ ,:­

::h tr .. 
(' h l ' •.. 

c:h ~ 1, 

,r.,11 
c,, .... c ': 
rr 1c\ •,· , 
(' h .! Pk 

, h"?e r 
c· h 1e f ·? 

c h "r r v 
e l1 JS r 
chh1 
c nic.k 
di i ckP.n 
c hu~f 
child 
childhood 
childri?n 
( hil)y) 
chi1:1ney 
r;. !1 in 

chjna 
ch1.p 
c:h ~-:1:r,unlt 
chocola t e 
ch:n.ce 
choose 
ch.op 
chorus 
chose(r.) 
c lu•is tf'n 
Christrt.:86 
churd1 
churn 
ci.2,arette 
~ircle 
c ircus 
cit. 'i.zer. 
ci t:r 
clang 
C 

1 
il.f) 

c lass 
::· l:1ssroa te 
c lar.;sroo..n 
claw 
clay 
clean(er) 
cte"lr 
,lerk 
clever 
click 
cliff 
cli~b 
clip 

C Ct :. • 

r• I ol: ... 
, ,,.\~~, 
..., ... • ct lnl:,... 

C l (.;y l 'J 
c ~cn•e,. 
c l <.)w.r.. 
c lu b 
c.l.1.ick 
C t ..i:c.1: 
coach 
co:il 
coast 
cont 
cob 
cobbler 
coeo.'.'l 
coconut. 
cocoon 
cod 
cndfish 
c. offe~ 
coffeepo t" 
c0in 
co ·td 
col wr 
co 1. .lP.ta 
color ( ,.~d ) 
~clt 
column 
comb 
come 
cor1for- t 
comic 
~orriine; 
con:pab.y 
eorupare 
conductor 
cone 
~onnect 
('; 00 

eoot(ed) 
1.ook(ine;) 
eooky( ie) < s) 
cool ~e:r-) 
r 001, 
eoppe,• 
copy 
t ' Ord 
cork 
c-orn 
corr.el 
corre-'.:r. 
CO$i. 

., :.>"' • ... ~ <e 
, ot t,1r: 
~vt r:i1 
cough 
,.ould 
cou ' dn ,· 
e,oun t 
t 01.tn t(•.f· 

<! :n.1n tr·.v 
county 
course 
co..ir t 
cousin 
cove:r-
r.o·..-.1 
cow<Jrd 1 lyJ 
cowboy 
c.ozy 
~rab 
crack 
cra..::ke:r 
cradle 
e:r,1mps 
cranberry 
crenk{y) 
crash 
crawl 
~:razy 
cream(y) 
creek 
creep 
crept. 
cried 
croak 

rook<ed; 
crop 
,...ross \ i nr,: ) 
t:l'OAG-Gyeri 

crow 
erowd!ed) 
cro...:n 
cru~l 
r,rurr.h 
r.rurnble 
crush 
crust 
cry(ies) 
cub 
cuff 
,:,up 
cupboard 
cupful 
cure-
curl. (y) 
<"Urtain 
euz·v~ 
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c usto:ne 
c·u •. 
C: Ut?. 

cu t• J.ng 

da", 
ct.:i d 
dN1 dy 
d; 1 1,y 
dn;ry 
daisy 

dar.:up,f.' 
dA.r.i~ 

d -!:i~p 
d,:,nce Ir) 
dancing 
d!.mcly 
d~nger{ous ) 
d.:tr~ 
da1·k{ ness } 
darling 
d.:..rn 
dar• 
dash 
dale 
dat15h I er 
dawn 
day 
daybreak 
dayt i1he 
dend 
cleaf 
dea) 
deetr 
-~eat h 
!J"!'r:embe:r 
decide 
d~ck 
de~d 
det,,p 
deer 
def ea i­
defl:!na 
defense 
d,,.light 
den 
dentist. 
de1,iend 
deposit 
de~cribe 
de6e."' 
deserve 
desi.re 
desk 



<i~~ troy 
d~lli .\ 
dei,­
diwnon,~ 
did 
d1dn t 
die 1 d~is) 
differenc1: 
different 
dig 
dim 
d.ime 
ru,.c 
dinb dong 
dinner 
dif 
direct 
direction 
dirt(y) 
discov""r 
disri 
di.:..likt-1 

di t, ll 
dive 
d·l. 1er 
cl i •ride 
do 
dock 
do:'.tc.r 
doe::: 
doesn·r. 
dog 
do..t.l 
dollar 
dolly 
don•., 
donkey 
don't 
d.cor­
doorbtll 
doorl;..nob 
doors'tep 
dope 
doc 
doub~e 
ctc,u :h 
d.O\l'e 
ro·,•m 
do·,mu l 11 • .-. 
do•,;n to ,;n 

< ~ 0~"', 1 ~n 
dr.:'l[ 

de 1.l~1 

c'.r•in:. 

d r ,:: :a,m 
urcss 
dr P.Se.e c 
d:resomaker 
drew 
dried 
drif.,. 
drill 
,fr ink 
drip 
drive(n) 
driver 
drop 
drove 
drown 
drowsy 
cl:!'ug 
drum 
drunk 
dz·y 
riuck 
due 
dt.tg 
dul.~ 
dumb 
rJIJ.Jflp 

d..i.rir.ie 
dust(y) 
dt.t,Y 
dwarf 
dwell 
dwelt 
ctyinfr, 

eacn 
ea gar 
e;;.gle 
ear 
early 
earn 
earth 
east I ern, 
e;:i.sy 
e-art'enJ 
edge 
eu; 
~h 
eight 
e tght l?P.1 

eichth 
Ptgh•y 
eit.;1•:t· 
~ 1 bo· 
dJ€,' 
,, Id,.:,_. l 

.21 ~1 ~,SL. 

,,.:le -i 1:~n 
~-if 
elill 
else 
el.;.;ewhere 
e, .1:ty 
~nd 1. J..n£; J 

eEemy 
eri;:ine 
ancine>?J' 
English 
enjoy 
el'lOU(1h 

enter 
en11elcpe 
eq,ial 
erase(r j 
errand 
escape 
,:11€' 

ev,:a:n 
cven-Lr,g 
tl'Vi:!.~-

e 1Jery 
everyb,.,d;; 
e·.,eryday 
e't'eryon~ 
eve.ry~hing 
every~-1nere 
evil 
E' XciC t 
e!.)(~el I 

-?xchang.? 
excited 
0)~Citint; 
exeuse 
ex:it 
";qiec't 
e ;-q:,J a1.n 
extra 
eye 
eyf'1bt>ow 

f.1b'.'..,:­
f ... c'"' 
f o <..! l.Yl~~: 
f·· (' t 
fvGt{)~J 
f,. 1 l 
fa:tnt 
f'·ur 
f,:1 Lr J 

r: ,•) j ~; ,&,,'! 

:a.Jl 
.,'t l se 

I •, ;: l J )' 
!~~Lr. 

rar.r- .Y 
f ::t.t 
f ... i.r8wa-y 
fa1·e 
f;irmer 
farm{ incd 
f"lr~ofJ: 
farther. 
fas11ion 
!us, 
fasten 
fat 
father 
fault 
fa 11or 
favorite 
feor 
fen.st 
feather 
F11 t,r u:,n'y 
fed 
fe(:"rl 
tee 1. 
fee•. 
f' '!' l.1. 
fa l l•_}l-1 

fel r. 
f~nce 
feVl?;'f' 

f1h 
fiddlE-.1 
field 
tife 
fiftePn 
fl.fr. h. 

f.1.fty 
fi.g 
f i (;h. t 
fir;ure 
file 
fill 
[1lm 
f:J n.'1 l.J y 
:fj nd 
fino 
fin(fer 
f i ~,1,,1, 
f1 r-e-
: l.f • '..i ,~1r: 

r J.r •..:rnc.:<.er 
f .. ,,,.. ;• t· 1 . ; .. t 

, t.• ., ., 

fish 
fJ ..::i,P ~nan 
~ :Ltl 

ll t ( 6 i 

fl. 'II P. 

fix 
flag 
flake 
!lame 
f l.a.Jl 
f l.5 S:l 
flaal11.igh c 
flc1t 
flea 
flesh 
.fle•..: 
flier., 
fll3la 
f' ip 
fli;~-flo1 
float 
f.lod-: 
flcNi 
floor 
flo~ 
flou:r 
f Lo~-, 
f lc•w::• t" i .) ) 

fluttE::t: 
fly 
foam 
fog 
foggy 
fold 
folks 
f o 11 ow ' lnf; ) 
fond 
food 
feel 
foolisb 
f oc,t 
footb; ... 11 
f oct1,x J_nt 
fo:c 
tor.:: IH::nd 
fOt'(~st 

f<v·g:et. 
f,:,rr.iv,; 
1 orgor ft t"lt' 

f OJ i{ 

form 
fon 
fo1. • • 
fof'tr,!1.~ 
fort v 
for,:a1:;. 
ro~ ~, 
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feiuni 
fount~, in 
foux­
four-,,en 
fourth 
fox 
frame 
f1•ee 
freedom 
!'reez'<: 
fre ie;h. · 
F',enc,h 
fr e!;h 
f:re"t 
~~rid l:f 

ft·ied 
fr iand ( ly 
frier.dsh.Lp 
frigl,ten 
frog 
fr orr1 
f.ror~ 
fros. 
f1own 
frcz,,, 
fl u.l. r 
fry 
fudge 
fuel 
ft.1llry, 
fun 
funny 
fur 
fu:r n:.. t ur·c; 
f'ur.ner 
fUllZY 

go.Lt,. 
g;.i. 11nn 
:;al l~p 
gv., .,.· 
f.:n.(2' 
g~ir~,:1->~~ 
gn.rh..,1r, ~ 
ba,--d Jn 

r~~J. '"e 
t-~-1, ht r 

ft<:1';,' 

g.::JHF.'!. ! \ 

'•'c.1.r1r­
!}('ll~ l~•i•q 
-~-(l[_',.1._ '"t11 ~t~:r 



"';C <., gy ·.• r,hJ' 
r;e ~~ 

f:r: t • inc 
G'an t 
Gif t 
p;i•:i c erb e~a cl 

fp.r l 

•. , ,1 1 ~hOl,)}:,I"' )' 

r,r1 . f,1 
r:,-rnv • 
,c,ruv<.>' 1 
gra.1eyor d 
era uy 
gr a;y 

fl :: Y' 

t>r,rk 
h "3rm 
ha r ness 
h a r p 
har ree\· 

gi'O' e ' n , p.;raze bas 
g i 1,tng r;-rtWM' l1nrm '1 
gl ad <ty; fl ~eo • has .u ' nJ 
glanc e gY.·oen has ~ y 
s ~as9'. es J gre~ t ha t 
~l~am gr ew ha .e h 
g1i i v gr i nd hat ~he' 
g l or,' groan ha 1-:-

et n~ ~ gr0ce ry hau l 
gl GW f"!" !lntld ha.vr• 
glu~ gr oup bav~n •1 
g "--·{ n r;) f;r-ov'-'! hav i ng 
coos gro~ na~k 
e<)a.l gll,<.l"l" d hay 

s oa t gu~ss hayfield 
gchbl~ gu~e • ~aya t a~k 
God t g ) g11id t> be 
godnol har tulf h~arl 
~o l d en gum bPada~he 
go 1rlf1nh gun heal 
,rolf gunpowder- h9allb 1 y) 
gone ,r,uy b&a.p 
g~odtA ) h~ar r ing) 
gt)od - hy ' byi- ~ ha heard 
rood J ook Inc habit, hear t 
gocdness had hea t (er) 
goody h~do 't hPav~n 
go~s~ h~il heavy 
r,ooseber~y hair bed 
get ha i r cut hee l 
govPrn hai r p~n height 
gov~~nmen f half held 
gown hal 1 heil 
grab bal r he'l l 
r,raeious ham hcl lo 
01 ade hammer he.tmt' t 
craln h3nd h&lp 'e r ) 
grand handful b•lprul 
grandchild h~ndkerehief hem 
r,ranieh:tl.drftn handl~ hn1 
{p·an.ldauc;ht e-r- llandw\"1 ;ing henhouse 

randfatber hanf bqr(e) 
grandma happen herd 
ii:randmo1 he r ha,rpi ly here 
grandp~ ha~pincss heres 
grand3on h~ppy hero 
grandstand harbo r herself 
e,ra.i;e < s) h.3 rd he ,, s 
grap,itfrui ,. twrdJy hey 
gr~:;!$ h:tr•fohi.~ hirkor:, 

lln 
r, 1 rM.e1t 
h.1..i.-
nlgh 
h:ighway 
hU.l 
hill£o cte 
h i }) ti:, p 
h iJ l..y 
hJ.m 
h i mse l f 
h i nd 
hin 
h ~. p 
hir~ 
lli.~ 
h i.r.S 
h:b t ory 
hH 
hitrh 
hl. •e 
be. 
hoe> 
hog 
hol.d{er, 
hoh 
hcllday 
hollow 
holy 
home 
homely 
homP. sj ck 
hones t 
111, ney 
hont!-yb~~ 
honeym<>1:>n 
honk 
honor 
hood 
boof 
book 
boop 
hop 
hope<ful) 
hopeless 
horn 
horse 
horseback 
horst-shoe 
hoc.~ 
hoGpital 
hos 
hot. 
bor e 1 
hound 
h U .l"' 

bo111sf-1 

h .,t,. '.:H• 1 (,{J 

b1~,Hww ... f e 
:wu:,r-wt'r-1<. 
h.w 
howP 1HJ?' 

h · .. 11 
hug 
}1 U fJi , 

h urt 
humhh• 
hUll\} 

hi,nd r,t•i 
hunJ; 
h tmg.»r 
hun~ry 
bm..k 
.1 un l., 9?' 1 

hurrah 
l1 ur r \ -.d 
hur..- v 
l.lu t 
hu3band 
b1rnb 
hu-
hymn 

l C,Y 

l ' d 
i dPa 

<teal 
if 
ill 
1 • ti 
J•m 
impo t&nt 
im.:po;;s l Ll.,. 
.l ·' pravt: 
J.n 
i n ,..}1 t P.S) 

irv ome 
indeed 

ndian 
indoorti 
ink 
1-an 
inaec~ 
insir,.. 
i.n.:;; a.at 
HHi•.ead 
in:~Ui '> 
int ~n(I 
ini-.Eiro~t~d 
in t,•res r. inr; 
ill t,o 
in'\fi t.e 

.J.. .J.. ( 

.I.I co 
i.F 

.. clcmd 

L 
t· 6 

i ~. o R 

J. £P !f 
: .rn 

j ack~ ; 
J ar.kR 
jail 
.1aro 
January 
jar 
jaw 
jay 
jP.lly 
ji=ollyf l.Gb. 

je-rk. 
Jl.g 
Jot 
JockP-y 
Join 
)ck~ 
.ioJunc 
Joi l ,Y 

ourne~r 
_j c;, y ful) 
,Joyous 
j udg~• 
jug 
jui Ci:> 

Ju .. cy 
,Jut y 
jump 
Jt\Jl~ 
!11ni.or 
, IJll~ 

,1u1:- 1: 

ke-f'n 
keep 
kep~ 
ke J e 
key 
kick 
kid 
kill(ed' 
klnd0y ·, 
ki wine&.e. 
k.1.ng 
k.ingdom 
kiss 



: l . 

~,.(Ii-, 

l rt{"\ • 

~-1i: t 
t .r·u 

l . . 
V 

l. Id 

., ,: ll 

r,•l 

l '111 

' .. r., r 1 

t :~r t:P 
·' • ls 

. . . 
l u. ~t 
1

,.: Utlt! I? 

• '17..'{ 

(• "i j 

ad'--' 

( ' (J 

~ :! ~1 , , \-' 

, '::? r,. < 1 n ~ , 

! ' .... 

lo~ t hf. 

~ ,.,. • ~ l 

' .b,;, t \t 

' 1h:t1('f 
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FLESCH READABILITY FORMULA 

1. 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. 

2. 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. Ii' in doubt about 
syllabication rules, use any good dictionsry. Count 
the number of syllables in symbols and figures accord­
ing to the way they are normally re ad aloud, 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. 

3. 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: usually 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 b,y conjunctions 
like and or ~ut. 

4. 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-.846wl-l.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). 
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FRY READABILITY FORMULA 

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

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

3. Count the total number of syllables in each hundred­
word sample. There is a syllable for each vowel 
sound; aon't be fooled by word size. Endings such as 
-y, -ed, -el, or -le usually make 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. 

4. 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 heavy 
curved line. Perpendicular lines mark off approximate 
grade level areas. Plotting these averages on the 
graph will give an indication of grade level. (28: 
514). 
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THE LORGE FORMULA 

The Lorge F0rmuls, is used to judge the relatjve difficulty cf written passages. 
Comprehensi:m is j;x:lged by responses t,:i questions based on the passages read by 
school children. Since the purpose for wh:i.eh 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 Jf 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, 1rhe 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 school child will be able to answer approximately 50 percent of the 
questions correctly, A readibility index of 5.2 for a passage of written material 
indicates tr.iat the i;a.ssage :is within the reading comprehension of the average 
beginning fifth-grader. 

Directions for Computing the Lorge Readibility Index 

1. Sele,cting the Sample: 
a. If the passage is short (300 words or less) it is advisable to analyze 

the entire passage. 
b. :I,f 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 should 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 
samFles). 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. CJunt the number of words in the sample 

l. Hyphenated words are counted as one word. A word is considered to 
be hyphenated if listed as such in Webster's Unabridged Dictionary 
(2nd edition). 

2. Numbers are counted as one word. Example: "January 3, 1940", •• 
"J"anuary" is one word. o o. "three" is one word •• o "nineteen-forty" is 
one word. 

3. Compound words formed by names of places or persons are counted as 
one word •••• "New York; United States; Van Loon; Santa Claus; 
St. Nicholas," 

b. CountiLg the number of sentenceso 
1. Follow regular punctuation for determination of sentences. 



c. 

-2-
127 

Count the prepositional phrases o 
1. For use in this fcrmula, a phrase is considered t'.) be made up of a 

preposition and a noun 7 a pronoun or gerun::lo Infinitive phrases 
(phrases composed of a r,reposition and a verb) and prepositions 
followed by clausesJ are not countedo 

2. A list of prepositions: 
about behind 
above 
across 
after 
along 
among 
at 
before 

below 
beneath 
besid.e 
between 
beyond 
by 
concerning 

c.espite 
during 
except 

in 
inside 
into 

nctwithstanding 
of 
on 
onto 
till 
to 
under 

until 
up 
upon 
with. 
without 

d. Count the number of hard words. 
l. "The Dale Check List for Gray-Leary" is ue,ed a.E a list of easy words o 

Hard. words are those wh:Lch d..: not appear on this list o 
2. Each hard word is cou.nted only once. 

a. Nouns - plurals formed by adding "s," "es", or "ies" in place 
of 11 y" are considered easy wordso Other plurals are counted 
as hard worde unless they appear on Dale list separately ••• 
"goose" and "geese" are con.side.red different. words. If addition 
of an "s" to the rcot word forms an entirely different word it 
is considered a -iifferent word.o •• "Robert" and 11Roberts 11 are 
different •• oand the same applies to proper nouns formed from 
root word.s. o o o uwheel11 and the name "Wheeling" are different 
words. The same is true of noun:2. formed by adding "r" or "er" 
to the root ••• , "own" and "owner" are different, 

bo Adverbs - Separate count is not made of adverbs formed by 
addi.ng "y" t:i the adjective •• , , 11 sad" and II sadly" are the same. 
Adveros formed frc,m an adjective in "e" are counted as differ­
ent wordSoooo 11 true" and "truly" are different words. 

c. Adjectives - Adjectives formed by adding 11 n" to a proper nc::,un 
are not countea. separately o •• 11 Australia" and "Australian" are 
not counted separatelyo Adjectives formed by adding "ly" to the 
noun are counted separately ••• o'1 home" and homely" are different 
words. Co:mparattve:s and superlatives of adjecti.ves and adverbs 
are ne,t counted separately, nor are "brave, braver, bravest" 
counted separately" The same rule applie8 if the final conson­
ant is d.oubledo., 11 red, redder, reddest," are not counted 
separatelyo 

d. Verbs - Verb forms ending in "ing, Sy a:., ed,n or those changing 
"y" to "ies" and to "ied", and past participles formed by add­
ing "n" are not counted separately. o oThus, ''play, plays, play­
ing, played," are net counted separately. The same rule applies 
to verbs which drop the final "e" anl add "ing" and tb0se which 
double the final consonant and add "ing" or "ed" are not counted 
separately. Thus 01 "pace and pacing" are counted as one word, 
and "drip, drippedJ 3..:rii;:ping," are counted as one word. Past 
participles :formed by adding "en" are counted as different from 
the root word •• o"eatJ eaten" are different words. 
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e. Hyphenated words - Fellow 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 woras •••• "Santa Claus, New York." 

g. Contractione, - Contraction!': should be counted. as different words 
from those fr.:Jm which they are derived •••• nhen s" is different 
from "he is" •••• 11 1 cau2.e 11 is different from11 because". 

h. Proper nouns ~ wcrd.e, which can be both common and proper nouns 
are counted as the same .••• "Jac:k and. jack" are not counted separately • 

. i. Other Cases ~· Words formed by aading "y" to a word in the Dale 
list are co::-isidered different .••• ti squeak, e,queaky" are two dif­
ferent ,,rcras. A ·wor:i formed by a::id:ing two or more suffixes, to 
a listed wordJ one of which when added to the listed word is 
counted with it, that word is considered different from the root 
word .••• ti ha.p:f,e:!1 J happening" are the same, but 11 happenings" is a 
different wora. Wc:rds formed by aJ.ding "en° to a word i.n the 
list are c;:insidered different word.s. o •• "gold, golden" are two 
diffenent wo:ra2" 

The Readability Index 

(The following information is essential in analyzing a passage) 

_________________ Author ___________ Edition ______ _ 

Publisher ________________ ::)at~ ____________ Volume ______ _ 

Location of Sample: (Quote first and list lines ani give page numbers) 
a. First line Page 
b. List line Page ----------------------------

Computation; 
a. Average sentence lengtho •• divide the number of words in the sample 

by the number of sentences in the sample and multiply the result 
by .06o 

b. Ration of prepositional phrasee, ••• di.vide thenumber of prepositional 
phrae,es in the sample by the number or words in the sample and 
mult;iply the result by 9.55 

c. Ratio of hard words •• o .divide the number of hard wr:,rd.s in the 
sam:;;:,le by the number of words in the safilFle and multiply the 
result by 10.43 

d. Add the constant .•• 

Readability Index 

Name of Analyst Date c:f Analysis ------------------- -----------
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A begin cap D fall girl hundred 
behind cape dance family give hunt 

a being captain dark fancy glad hurry 
about believe car day far glass hurt 
across bell care dead farm go 
act belong careful deep farmer God I 
afraid beside carry did fast going I 
afternoon best case die fat gold ice 
again better catch rj,ifferent father golden if 
against between cause dinner feed gone in 
ago big cent do feel good Indian 
air bill center doctor feet got instead 
all bird chair does fell grain into 
almost bit chance dog fellow grass iron 
alone black change done felt gray is 
along bless chief d.on 1 t fence great it 
already blind child door few green its 
also blood children double field grew 
always blow choose dc,wn fight ground J 
am blue Christmas draw fill grow jump 
American board church dream find guess just 
an boat circle dress fine 
and body city drink finger H K 
animal bone class drive finish had keep 
another born clean drop fire hair kept 
answer beth clear dry first half kill 
any bottom clock dust fish hall kind 
anything bow close fit hang king 
apple box cloth E five happy kiss 
are boy clothes each fix hard knee 
arm branch cloud ear floor has knew 
around brave coal early flower hat know 
as bread coat earth fly have 
ask break cold east follow he L 
at : .. breakfast color easy ;ggi head lady 
away bridge come eat hear laid 

bright coming edge for heard lake 
B broken company egg forget heart large 

brother cock eight fourth heavy last 
baby brought cool either found help late 
back brown corn else four her laugh 
bad buidl corner end fresh here lay 
ball building cost England· friend herselflead 
band built could English form hide learn 
bank burn count enough from high leave 
baske busy country even front hill left 
be but course evening fruit him leg 
bear butter cover ever full himselflesson 
beat buy cow every his let 
beautiful by cried everything G hold letter 
because cross except game hole lie 
bed C crowd expect garden home life 
bee crown eye gate hope lift 
been cake cry gave horse ligh~ 
before call cup F get hot 

came cut face gift house 
can fair how 
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130 like myself pan you 

line people save song they waste young 
lion N pick sew soon thick watch Jour 
lips name picture say SOU!ld then water 
listen near pd.ece school south thing wave Note: 
little neck place sea space think way all meanings 
live neec. plain season speak this we i.e. 
load neighbor plant seat spot those wear Spring 
long neither play second spread though weather season 
look nest please see spring thought week jump 
lost never point seed square thousand wall water 
lot new poor seen stand three went steel 
lbud New York post self star through were coil 
love next pound sell start throw west 
low nice i:,resent send station tie what 

night press sent stay till wheat 
M nine pretty serve step time wheel 
made no pull set stick ti.re (d) when 
mail noi:i,e prr~_; seven still te, where 
make none several stone today whether 
man noon Q shake stood together which 
many nor quarter skall stop told while 
march north qµeen shape store tomorrow white 
mark nose quick she storm tongue who 
market not quiet sheep story too whole 
matter note quite shine straight took whom 
may m:·thing ship street top why 
me now R shoe strike touch wide 
mean nu.mber race shop E',trong town wild 
measure rain short such trade will 
meat 0 ran shouLi sugar train win 
meet oak rather show suit tree wind 
men ocean reach shut summer true will 
met of read sick sun try win 
mi.idle off ready side supi:,ose .turn wind 
might office real silk sure twelve window 
mile often reason ~· ;;ign surprise wing 
milk old r!:d silver sweet two winter 
mill on remember sing wish 
mind once rest ·air T u without 
mine one rich sister table uncle woman 
minute only ride sit tail under wonder 
miss open right sir take until wood 
money or ring size talk up word 
month other :'iver skin tall upon work 
moon our road sky taste us world 
more out road sleep teach use would 
morning outside rock slow teacher V write 
most ever roll small tear valley wrong 
mother own roof smile tall very 
mountain room smoke ten visit y 
mouth p rose snow then w yard 
move page round so thank wait year 
Mr. paint row soft that walk yellow 
MrP. pair run sold the wall yes 
much paper soldier their want yesterday 
music part s some them war yet 
must party said something then warm 
my pass sail there was 

path salt 
pay same 

sand 
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SRA RF.ADING-FASF CALCULATOR 

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

2. 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~,¼, or¾ of a sen­
tence. 

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

4. Find the number of syllables on the vertical scale. 
The color opposite this number indicates the reading­
ease. 
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