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Purpose

Dr. Kenneth Ahrendt

The purpose of this study was to determine the degree to which

the readability of accounting textbooks and two-year accounting stu-

dents' reading ability were related to academic achievement.

Procedure

This research used two designs. Design one consisted of two

samples from the population of two-year accounting students. One

sample of ten was drawn from students having a 3.00 G.P.A. or higher

in twelve selected courses; a second sample of ten was drawn from

those having 3.00 G.P.A. or lower. An analysis of variance was used

to compare vocabulary, comprehension, and total reading scores, as

measured by the Nelson-Denny Reading Test, Form C. After ascertain-

ing the readability of the twelve required texts, an index score was



formulated. In design two the population was separated into three

categories; those who received A's, B's, or C's in the twelve

selected courses. The mean index scores of fifteen subjects in each

cell were compared to determine if grades made a difference or if

courses made a difference.

Findings

Design one indicated that students having a 3.00 G.P.A. or higher

had significantly higher vocabulary, total reading, and index scores

than those students having a 3.00 or lower G.P.A. Design two indi-

cated those receiving A's had a higher index score than did those

receiving C's. The Auditing course, which had an "easier" text

differed significantly from the other courses index scores. When

total reading scores were considered, subjects receiving C's had

higher scores than subjects receiving A's.

Conclusions

It was concluded that students' reading ability and text read-

ability had a significant relationship to academic achievement in

accounting. The index score may be utilized as a predictive model to

identify students who might experience academic difficulty in account-

ing as well as other technical curriculum.
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A STUDY OF THE RELATIONSHIP OF ACADEMIC ACHIEVEMENT IN ACCOUNTING
COURSES TO THE READABILITY OF REQUIRED TEXTBOOKS AND THE

READING ABILITY OF TWO-YEAR ACCOUNTING STUDENTS

I. INTRODUCTION

Statement of the Problem

The reading ability of college students has become a concern of

administrators and professors on campuses across the United States.

Instructors are concerned that students are unable to read textbook

assignments with adequate comprehension, or to generalize large amounts

of reading material. The concern manifested by professors is validated

in research studies that indicate college students as a group are

becoming poorer readers. Cline found that fifty-two percent of the

students he tested had reading abilities below the readability grade

level of their textbooks.
1

Other studies have shown that the majority

of students enrolled in specific target courses had reading levels

below what was considered necessary to comprehend their textbooks.2

On a national level, similar conditions are observed.. The continuing

decline of S.A.T. scores in recent years is thought to be a result of

poor reading abilities of high school seniors. A special panel

appointed by the College Examination Board believes that the declining

terry A. Cline, Readability of Community College Textbooks",
Journal of Reading, 16, No. 1, (Oct. 1972), 36.

2Kenneth B. M. Crooks, and Charles H. Smith, The Reading Problem
in College Science Instruction", Science Education, 41, No. 1, (Feb.
1957), 55.



scores are a result of "...less thoughtful reading is now being de-

manded and done in high school...

At Oregon Institute of Technology, concern about students' reading

skills has initiated an investigation into the extent of the problem.

Incoming freshmen scores indicated that approximately one-third read

below the tenth grade level on the Nelson-Denny Reading Test, Form C,

and many score at the sixth grade level. Bergman, in his study of

community colleges, reported that students entering college with

eighth-grade reading ability levels were commonplace.4

The instructors at Oregon Institute of Technology feel that

students with poor reading ability do not perform as well as those

students who read well. There is concern for the welfare of the

poor reader, but there is also concern that students who read poorly

lower the quality of instruction in the classroom. With declining

enrollments and severe budget cutbacks, instructors are reluctant

to weed out the poorer students. The emphasis in the classroom

changed from presenting quality instruction, to watering the curri-

culum to the point that most students would pass.

The most obvious reaction to the problem of poor college readers

was to improve their reading ability by offering remedial and

3
Cheryl M. Fields, "Why the Big Drop in S.A.T. Scores?", The

Chronicle of Higher Education, 15, No. 1, (Sept. 1977), 13.

4
Irwin B. Bergman, "Integrating Reading Skills with Content a

Two Year College", Journal of Reading, 20, No. 4, (Jan. 1977), 327.
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developmental reading courses. Offering and sometimes requiring that

students complete basic skills classes has become a common and accepted

practice, in colleges and universities across the nation.

Including such classes in the curriculum points up the increasing

awareness of the problem by administrators, curriculum committees and

state boards. In addition, it desmontrates their confidence that

reading classes will improve the students' academic performance. How-

ever, the literature is not conclusive about the effect of reading

classes on academic achivement. Studies generally discuss selected

skills measurement as they relate to group gains on standardized tests

and make the assumption that the skills will transfer to other

courses.

To increase comprehension, one may attempt to improve the reader's

skills, or one may reduce the difficulty of the text. Carver suggests

that the educational system can increase comprehension by reducing the

readability level of the text. "Finally, the education system can also

increase Ar (comprehension) by reducing Ld (text difficulty). An

individual is more likely to raud (read with comprehension) a passage

if it is written in a manner that does not use unnecessarily difficult

vocabulary and presents concepts in the least complex manner."5

5
Ronald P. Carver, "Toward a Theory of Reading Comprehension and

Rauding", Reading Research Quarterly, 13, No. 1, (1977-1978), 27.
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Attempting to improve college students' academic performance by

increasing their reading comprehension skills assumes certain theoreti-

cal hypotheses that are not well established in the literature. The

theoretical assumptions are: (1) the textbook is the main vehicle of

learning; (2) reading comprehension skills are important and necessary

for college success; and (3) a student reads at a given level in

relationship to the difficulty of the textbook to comprehend it.

The textbook is undoubtedly an important part of a college student's

learning environment. One would consider it nearly impossible to do

well, or even complete a college course without access to required

textbooks and supplementary readings. According to some authorities

the textbook is the college student's primary reading tool. Hill points

out that "American schools and colleges have been called reading

schools."6 Bormuth also supports the contention that the text is

fundamental to the college learning experience when he states, "The

educators problem is actually to transmit knowledge to students using

language, usually in written form, as the medium of communication. "?

Even though one would not totally disregard the importance of the

text in college performance, there is little quantitatiVe data to

6
Walter Hill, "Concerning Reading Theory: A Reaction to Carver's

'Toward a Theory of Reading Comprehension and Rauding'", Reading
Research Quarterly, 13, No. 1, (1977-1978), 27.

7John R. Bormuth, Development of Readability Anal'sis, Chicago
University, Illinois No. BR-7-0052 (University Microfilms Internation-

al, (Ann Arbor, Michigan, 1969), p. 110.
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describe what portion of college achievement can be assigned to the

required textbook. However, there are several studies that have in-

vestigated the differences that exist between difficulty of the text

and the reading levels of the students who use them.
8
'
9

'

10
In these

studies, each student was given a reading comprehension test which

established that individual's grade level score. The required reading

material was then evaluated on the basis of readability formulas.

Individual scores were compared to determine if the students were

reading material that was on their reading grade level. The results

of the studies were mixed. Some materials had a higher grade

level than the reader's comprehension grade level, and the opposite

was true in some cases. Several of these studies indicated that many

students were reading below the level of the text and suggested that

the comprehension skills of the students be raised, or the readability

grade level score of the text be lowered. The assumptions were that

if the students were to take maximum advantage of the text, and

fully comprehend the material, they must read at or above the read-

ability of the text.

8
Cline, pp. 33-37.

9
Alexander G. Major, and Alfred T. Collette, "The Readability of

College General Biology Textbooks", Science Handbook, (April 1961),
216-223.

10
Lura G. Morrison, The Relationship Between the Reading Ability

Levels of Freshman College Students and the Readability Levels of Re-
quired English Textbooks, cUnpublished Ph.D. Dissertation), East Texas
University, Texas, No. 79-09668, (University Microfilms International),
(Ann Arbor, Michigan, 1978), pp. 1-232.
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Kurzman believes that a college student who reads below the tenth

grade level will have difficulty reading college material.11 However,

the theory that a student must read at or above the grade level of the

text for adequate comprehension is not universally held. Klare states:

Another problem allied with the use of reading level
is the assumption that a given level is an absolute
value. It is not hard to see that a person can read
material at a lower level than his own, but it
should not be assumed that he cannot read above a
given "reading level". On the contrary, this is
done by most readers; for example, the reading of
income tax instructions by adults at all grade
levels. The notion of a level presumes simply
that a reader will read above his level only with
difficulty. He may have to re-read a number of times,
and even then may not understand perfectly...but he
can read above his leve1.12

The difficulty in comparing reading comprehension grade level

scores is that the two measures, while using the same scale, may not

have the same reference criteria. This is to say that a comprehensive

grade level score of 6.0 may have no relationship to a text readabili-

ty score of 6.0. Carver states:

The grade level scores produced by current standard-
ized reading tests have not been designed to be re-
lated to the difficulty of reading materials as
estimated by readability formulas. A 7.8 grade

level score on a standardized reading test means
that this is the score obtained by the average

11Maurice Kurzman, Readability of Freshman College Textbooks in
the Social Sciences as Compared to the Reading Ability of Students
Who Use Them. A Pilot Study, (Unpublished Ph.D. Dissertation),
Herbert H. Lehman College, New York City, New York, No. ED 116 127,

(University Microfilms International), (Ann Arbor, Michigan, 1973), p.1.

12G
eorge R. Klare, The Measurement of Readability (Ames, Iowa:

Iowa State University Press, 1963), p. 176.

ana iunior uollege Acaaemic mcnielrement- kunpuulisneu rn .u. uissertd-
tion, University of California, 1968), pp. 84-86.
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student in the eighth month of the seventh grade -
nothing more and nothing less. The relationship
between 7.8 grade level difficulty is vague at
best.13

Another assumption inferred when colleges become concerned with a

student's reading ability is that good readers perform better academi-

cally than do poor readers. The contention that reading skills have a

direct influence on academic performance is not consistent in the

literature.

Several studies indicate that reading skills have little

or no effect on academic achievement. Ketcham found a low correlation

between the Davis Reading Test and grades earned in a required religion

course. She states, "However, in view of the low correlation between

reading test scores and college grades, we must question whether such

test (sic) are valid indicators of the quality of work in college

courses. 014

Metzger found similar results in a 1959 study as did Feurers in

1968. Feurers concluded that the correlational ratios generally failed

to support the relationship between comprehension, vocabulary, and

academic achievement. She felt that reading skills did not necessarily

insure success or failure in certain subjects.
15

13
Carver, p. 33.

14
Mrs. Herbert E. Ketcham, "Reading Tests and College Performance"

Ninth Yearbook of the National Reading Conference, (1960), 65.

15
Stella Feurers, "The Relationship Between General Reading Skills

and Junior College Academic Achievement" (Unpublished Ph.D. Disserta-
tion, University of California, 1968), pp. 84-86.
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On the other hand, several studies have indicated that academic

performance is directly related to reading skills. Webb found the

Cooperative English Test: Reading Examination, predicted first quarter

grades for freshman students.
16 Hansmeire found the Nelson-Denny

Reading Test to correlate at .62 with freshmen first quarter grade

point average.
17 Others found that reading test scores showed a sig-

nificant correlation with grade point average.
18,19

These studies indicate a lack of concensus on the question

of reading skill's influence on academic achievement; however,

one important variable has been omitted in these studies. The read-

ability of the required texts may have a compounding impact on

academic performance. A text that is practically unreadable would

undoubtedly make a difference on the student's ability to do well on

examinations over text material. On the contrary, very easy reading

16
Sam Webb, and John McCall, "Predictors of Freshman Grades in a

Southern University", Educational and Psychological Measurement, 13,
(1953), 663.

17-
ihomas Hansmeire, "The Iowa Tests of Educational Development as

Predictors of College Achievement", Educational and Psychological
Measurement, 20, (1960), p. 845.

18
Kay F. Henard, "Life Change and Reading Achievement as Predic-

tion of Academic Performance for Selected Community College Freshman"
(paper presented at the annual meeting of the American Educational
Research Association, San Francisco, California, April 19-23, 1976),
p. 13.

19
Malcolm H. Robertson, and Mildred M. Harrison, "Reading Skill

as a Predictor of College Achievement", Journal of Educational Research,
53, No. 7, (March 1960), 258-262.



texts may improve a student's academic performance. When the student's

reading ability is contrasted to the readability level of the text, the

two may function together to influence academic achievement. For ex-

ample, consider a class using a very difficult text. It would be

expected that the student with a low reading ability would have diffi-

culty comprehending the text, which may result in lower academic

performance. On the other hand, the student with high reading ability

should have less difficulty comprehending the text, which should result

in high academic performance. It would seem that the arithmetic

difference between the two measures, reading ability and text read-

ability, may vary directly with academic performance. If this is true,

it would be expected that the student with the higher reading ability

in relation to text readability would receive the best grades. There-

fore, a device could be generated that would predict the academic

performance of a student with a given reading ability in relationship

to the reading level of the required text.

This research was designed to determine if reading ability and

text readability function together to influence the academic per-

formance of students enrolled in the two-year accounting curriculum

at Oregon Institute of Technology. The study investigated the rela-

tionships that exist between two-year accounting students' cumulative

G.P.A. in selected, required accounting courses, and an index score.

The index score was computed from the arithmetic difference between

the readability of the required text and the student's reading abili-

ty. The formula used was T F = I; where T = the total reading raw
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score obtained on the Nelson-Denny Reading Test, Form C; and F = the

text readability using the Flesch Reading Ease Formula, and 'I = the

index score.

Hypotheses

Major Hypotheses :.

Ho
1

HO2

There is no significant difference in index scores

between students who have a cumulative grade point

average of 3.00 and higher, and students who have a

cumulative grade point average of 3.00 and lower.

There is no significant difference in index scores

between students who earn an A, B, or C in selected

accounting courses.

Minor Hypotheses:

Ho3 There is no significant difference in vocabulary

raw scores between students who have a cumulative

grade point average of 3.00 and higher, and students

who have a cumulative grade point average of 3.00

and lower.

Ho4 There is no significant difference in comprehension

raw scores between students who have a cumulative

grade point average of 3.00 and higher, and stu-

dents who have a cumulative grade point average

of 3.00 and lower.
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No
5

There is no significant difference in total read-

ing raw scores between students who have a cumu-

lative grade point average of 3.00 and higher, and

students who have a cumulative grade point average

of 3.00 and lower.

Ho
6

There is no significant difference in index

scores between the 12 selected accounting

courses.

Ho
7

There is no interaction effect: twelve required

courses times the grade received.

Definition of Terms

academic achievement - the completion of course requirements with the

assignment of a letter grade (A, B, C, D, F).

college success - graduation regardless of grade point average.

Flesch Reading Ease Formula - a formula that considers average length

of sentences per 100 words and syllables per 100 words, which

indicates relative difficulty of a text.

Grade Point Average - grade point average computed on only those

required courses with the appropriate prefix in the selected

technology, using A = 4.0, B = 3.0, C = 2.0, D = 1.0,

F = 0, as defined by the Registrar.

graduating students - those students who will receive an Associate of

Arts degree in June, 1982.
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index score - the difference between the individual's total reading

raw score on the Nelson-Denny, and the readability of required

texts using the Flesch Reading Ease Formula.

Nelson-Denny Reading Test - a survey test that samples vocabulary,

comprehension, and reading rate. The vocabulary score is com-

bined with the comprehension score to indicate a total reading

score.

readability - the difficulty level of a passage as measured by the

Flesch Reading Ease Formula.

reading skills - the general areas of comprehension, vocabulary, and

total reading as measured by the Nelson-Denny Reading Test,

Form C.

textbook - the primary required reading material assigned in a specific

class in the two-year accounting curriculum at Oregon Institute

of Technology.
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II. REVIEW OF RELATED LITERATURE

This literature review will examine (1) the history of read-

ability formulas, (2) limitations of readability formulas, (3) reading

ability and academic achievement, (4) readability and student's read-

ing ability, and (5) readability, reading ability, and academic

achievement.

College students who possess inadequate reading skills may not

comprehend required textbooks, therefore the students' reading ability

should either be improved or the readability of the required text

should be lowered. The assumption is based on the fact that a student

must be able to read at least at the same level as the text for adequate

20
comprehension. Furthermore, if the student comprehends at a level

lower than the readability level of the textbook, his comprehension

can be improved by adjusting textbook readability levels to conform

to the student's reading level. Therefore, textbook readability be-

comes an important aspect when examining college students' reading

abilities. A method to determine the readability of a textbook is

through the use of readability formulas.

20E
lizabeth A. Balser, The Relationship Between Text Readability

and Student Reading Level and its Effect on College Achievement,
(Unpublished Ph.D. Dissertationi, West Virginia University, West
Virginia, No. 76-22426 (University Microfilms International, Ann
Arbor, Michigan, 1976), pp. 1-136.
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History of Readability Formulas

The development of readability formulas has encompassed a period of

time dating back to 1921. George Kiare categorizes the development of

readability formulas from 1921-1934, detailed formulas from 1934 to

1938, efficient formulas from 1938-1953, and specialized formulas from

1953-1959.
21

The early readability formulas used vocabulary load to measure

reading difficulty. Lively and Pressey published a paper in 1923 con-

sidered to be the first quantitative study in readability. Their

method was designed to estimate vocabulary difficulty based on the

number of different words from the Thorndike list, index value based

on difficulty, and zero value words. Their criterion was 16 different

passages judged to be different levels of readability which yield

grade level scores from grades one through college.
2
2

Vogel and Washburne developed a formula by analyzing children's

books in 1926. Like the Lively and Pressey study, they used the

Thorndike list as a criterion base and sampled 152 books representing

grades 3-9. The variables used for the formula were: the number of

different words (X2); total number of prepositions (X3); words not on

the Thorndike list (X4); number of simple sentences (X5); which were

21
George R. Klare, The Measurement of Readability (Ames, Iowa:

Iowa State University Press, 1963), pp. 37-80.

22
Bertha A. Lively, and S. L. Pressey, "A Method for Measuring

the Vocabulary Burden of Textbooks", Educational Administration and
Supervision 9, (Oct. 1923), 389.
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then applied to the formula X1 (reading score) = .085X2 + .101X3 +

.604X4 + 17.43.23

Another study of readability that exemplifies this period is by

Edward Doich in 1928. His method involved similar variables as those

used by Vogel and Washburne, which Dolch labeled vocabulary burden.
24

Similar studies during the early development of readability

formulas used vocabulary load as a means of measuring readability.

Lewerenz, Johnson, Patty and Painter, and Thorndike all used vocabu-

lary count to calculate reading difficulty.
25

Between 1934 and 1938, researchers began to examine other factors

that account for readability. Ralph Ojemann, in 1934, studied factors

related to sentences, vocabulary, and qualitative factors. His quali-

tative factors included concreteness versus abstract relations,

obscurity in expression, and incoherence in expression.
26

This period

saw the introduction of the variable of words per sentence and letters

per word which is used in many modern formulas.

In 1935, Gray and Leary published their works in What Makes a Book

Readable. In a survey of 100 experts and 170 library patrons, 289

23Mabei
Vogel and Carlton Washburne, "What Books Fit What Chil-

dren", School and Society, 23, (Jan. 1926), 22.

24
E. W. Doich, "Vocabulary Burden", Journal of Educational Re-

search, 17, No. 3, (March 1928), pp. 170-183.

25
Klare, pp. 40-44.

26
R. H. Ojemann, "The Reading Ability of Parents and Factors As-

sociated with Reading Difficulty of Parent Education Materials", Uni-
versity of Iowa Studies in Child Welfare, 8, (1934), pp. 11-32.
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factors were established that affected readability. Gray and Leary

categorized these factors into: content, style of expression and

presentation, format, and general features. They used the Adult Reading

Test as a criterion base and eventually limited the variables to

forty-four. Vocabulary load remained a variable, but they also in-

cluded personal pronouns and prepositional phrases.
27

During the next several years, 1938-1953, readability formulas

were developed that emphasized efficiency and simplicity of use.

These formulas commonly reduced the number of variables to three or

four, which still produced high correlation coefficients.

In 1939, Irving Lorge designed his formula using the McCall Crabbs

Standard Test Lessons in Reading as a criterion. Lorge felt that the

complexity of other formulas was not justified by their slight increase

in prediction. His formula called for average sentence length, prepo-

sitional phrases per 100 words, and the different hard words per 100

words not found on the Dale 769 word list.
28

Rudolf Flesch developed his readability formula in 1943, which was

to become one of the most popular and well-known formulas. Flesch

developed a new formula because he felt that existing formulas were not

suitable for adult material; too little attention was being paid to

27
William S. Gray and Bernice E. Leary, What Makes a Book Read-

able (Chicago, Illinois: University of Chicago Press, 1935).

28
Irving Lorge, "Predicting Reading Difficulty of Selections for

Children", Elementary English Review, 16, (Oct. 1939), pp. 224-233.
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abstract words; and he felt sentence length was a satisfactory measure.

He built his formula using the McCall Crabbs Standard Test Lessons in

Reading as a criterion.29 He made revisions and developed the Reading

Ease Formula shortly after his first formula was published.

Klare states that the Flesch Reading Ease formula has sampling

accuracy, analyst reliability, and validity. In sample sizes, Klare

states that no single sample size can be considered best for all situa-

tions. He suggests that sample size should be increased when (1) a

count of the number of different words, or percentage of words within

a given frequency category, is made; (2) a high degree of accuracy of

measurement is desired; and (3) application time is not a matter of

great concern. The analyst reliability of the Flesch Reading Ease is

high according to Klare. When two independent analysts rate a passage

using the Flesch Reading Ease formula, the reliability coefficients

range from .95 to .99.

Validity of readability formulas is concerned with three areas:

(1) the extent to which the formula scores predict the original cri-

terion scores; (2) the extent to which scores derived from two or more

formulas agree; and (3) the ability of formula scores to predict an

outside criterion of readability.

The Flesch Reading Ease was reliable when used against its original

criterion. This was to be expected because the original criteria were

used in building the formula.

29
Rudolf Flesch, "A New Readability Yardstick", Journal of Applied

Psychology, 32, No. 3, (June 1948), 222.
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The second reliability measure of comparing two or more formulas

indicates that the Flesch correlated highest with the Dale-Chal1.30

In addition, the Farr-Jenkins-Paterson formula correlated .93 with the

Flesch Reading Ease formula.
31

The validity of the Flesch Reading Ease determined by outside

criteria is the most critical. Such outside criteria might include

(1) reading comprehension, (2) reading speed, (3) judgments, and

(4) readership. The Flesch Reading Ease has been found to be valid by

the majority of modern studies. Considering the above criteria, Klare

states that if "only modern studies be included (those appearing in

1946 or after), the results are even more clearcut; 35 positive, 9

negative, and 9 indeterminate".32

Another formula destined for popularity and extensive use is the

Dale-Chall formula. Dale and Chall's formula was designed with the

idea of correcting certain flaws in the Lorge and Flesch formulas.

Dale and Chall felt a larger vocabulary list than the Dale list of 769

used by Lorge would improve prediction, and the count of personal

reference used by Flesch was unnecessary. In the Dale-Chall formula,

average sentence length, percentage of words outside the Dale list of

3,000 are computed and applied to the formula. During the next few

30
Klare, p. 118.

31
James N. Farr, James J. Jenkins, and Donald G. Paterson, "Sim-

plification of Flesch Reading Ease Formula", Journal of Applied
Psychology, 35, (Oct. 1951), 333.

32Klare, p. 155.
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years, several other formulas emerged, including: Dolch, Wheeler and

Wheeler, Gillie, Farr-Jenkins-Paterson, Fog Index, and McElroy. These

formulas use similar variables as the Flesch and Lorge formulas with

variation in criterion base, and number of elements counted.
33

A recent formula that diverges from the standard factors of sen-

tence length, syllables per 100 words, and vocabulary load, is

Ronald Carver's Rauding Scale. Carver feels that the most popular

formulas do not directly measure the conceptual load or ideational

difficulty of passages. In addition, he feels that the Cloze is a

rubber yardstick since the Cloze scores not only reflect the diffi-

culty level of the passage, but also the ability level of the indivi-

dual. Carver proposed teacher ratings of the difficulty of the

passages. He developed a set of six passages that a qualified expert

reads and compares to the unknown passage. The expert, who must pass

the Rauding Scale Qualification Test, is asked to use the six Rauding

Scale passages as examples of what to expect an average reader to be

able to read and understand at each grade level and assign a grade

level to a passage which designates the grade in school where the

rater thinks the average reader should be able to read and under-

stand most of the passage.
34

33
Klare, pp. 61-66.

34
Ronald P. Carver, "Measuring Prose Difficulty Using the Raud-

ing Scale", Reading Research Quarterly, 11, No. 4, (1975-1976), 663.
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Limitations of Readability Formulas

Readability formulas have definite limitations and/or flaws that

must be understood before they are used. Some researchers would have

us believe that readability formulas are totally worthless. Bormuth

states: "It is problematic whether presently available readability

formulas help more than they hinder." 35 Others feel that readability

formulas are the ultimate instrument for measuring readability of a

written passage. However, both extremes are partially right. Martin

states: "We have measured something. We have not measured all!"36

Measuring readability is based on assumptions, all criticized in

the literature. The first assumption is that a formula must be con-

structed using a criterion base that reflects the true or actual

reading level of the material. The criterion base is usually a stand-

ardized test, judgment of experts, the Cloze procedure, or a well used

instrument such as the McCall Crabb Standard Test Lessons in Reading.

Taylor feels that the Cloze procedure will more accurately predict the

age or grade level, at a certain percentage of comprehension.
37

Carver indicates that standardized tests are not appropriate in es-

tablishing readability formulas and that expert judgment is the best

35
John R. Bormuth, "Reading: A New Approach". Reading Research

Quarterly, 1, (1966), 81.

3
6Mavis Martin, "Refinement of a Readability Formula", Eleventh

Yearbook of the National Reading Conference, (1962), 131.

37Wilson Taylor, "Cloze Procedure: A New Tool for Measuring
Readability", Journalism Quarterly, 30, (1953), 415-433.
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method.
38

It becomes apparent that the base line data for determining

a formula is critical, and the assignment of age or grade level rests

on the accuracy of that criteria.

A second assumption in measuring readability is the nature of the

individual. When assigning levels of difficulty to certain passages

using a formula, it is assumed the reader is a given unvariable aspect

of the process. Motivation and background experience are two variables

any two individuals possess. Readers may have differing levels

of motivation that will affect the readability of the material. An

individual who has a tremendous interest in a specific topic may spend

the extra time and energy to understand material that is considerably

more difficult on a grade level score than his reading ability. Con-

versely, a topic that holds little interest for an individual with low

reading skills would have to be very understandable and easily read.

Fry states, "High motivation overcomes high readability, but low moti-

vation demands a low readability level. "39 In the same respect, the

reader's background experience will have a significant effect on the

readability of certain material. An individual who has wide experience

in the area being examined for readability level will score higher than

another individual with less background in the specific area. One

38
Ronald P. Carver, "Toward a Theory of Reading Comprehension and

Rauding", Reading Research Quarterly, 13, No. 1, (1977-1978), 33.

39
Edward B. Fry, "Fry's Readability Graph: Clarifications, Valid-

ity, and Extension to Level 17", Journal of Reading, 21, No. 3, (Dec.
1977), p. 251.
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would find two different comprehension scores given two individuals

with the same reading ability grade level scores, but different back-

grounds in the area of examination of readability levels.40

Measuring college readability becomes more difficult because of

certain factors involving the motivation and background of the stu-

dents. Attempts to assign a readability to specific content material

in college may be inappropriate because of the nature of the reader.

Fry states: "College reading ability also tends to become very

subject specific".
41

One might expect an extensive reader background

and high motivation in a chosen field that would render readability

levels inaccurate. Kiare feels that as the student progresses through

school he gains specialized knowledge and finally chooses a preferred

area of study. As a result, the readability formula no longer re-

flects the age or grade level of a student who is capable of reading

a given passage. Kiare states: "All in all, it appears that predic-

tion of readability level by formula will be most accurate for readers

in the primary grade levels, and become increasingly inaccurate as

secondary, college, and adult levels are reached."

Formulas may be further limited by the notion that they only

measure certain aspects of writing. Klare points out that formulas

40
Edgar Dale, and Jeanne Chall, "Formula for Predicting Read-

ability", Educational Research Bulletin, 27, (Jan. 1948), 20.

41F
ry, p. 251.

42
Klare, p. 176.
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measure only one aspect of writing, that is style. Furthermore, he

contends that only one aspect of style is measured--difficulty; and

formulas do not even measure difficulty perfectly. 43

Given the limitations of formulas, they are used in many studies

and dissertations as instruments to predict or explain certain rela-

tions between students' reading ability, academic achievement, and

text readability. Klare states that "Readability formulas and prin-

ciples are now widely used and generally accepted".
44

Martin agrees

with Klare but suggests "they should be used with the knowledge of

the inherent limitations in the whole endeavor and the specific

characteristics of the tool in use ".45

Reading Ability and Academic Achievement

Studies dating back to the 1920's and 1930's have shown a strong

relationship between reading ability and academic achievement. The

majority of these studies have used a standardized reading test and

correlated reading ability scores with freshman grade point average.

Most studies use the cumulative G.P.A. of freshmen compiled in their

first quarter or during their first year.

Early studies by Witty and Lehman (1927) and Parr (1931) indicate

that students with poor reading comprehension skills could not be

43
Klare, p. 25.

44
Klare, p. 190.

45Martin, p. 131.
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expected to succeed in college.
46

'

47
At Harvard in 1941, Anderson

found a positive relationship between reading ability and college

achievement.
48

More recent studies have correlated reading scores with first

semester grade point averages of freshmen and found positive corre-

lation.
49,50,51,52

Wilson used the cumulative grade point average for freshmen to

compare to reading skills. He hypothesized, "There is no significant

relationship between reading ability, as measured by the Reading Index

Score on the Florida Twelfth Grade Test, and academic performance, as

measured by the cumulative grade point average of college freshmen at

46
Paul Witty and Harvey Lehman, "Teaching the College Student How

to Study", Education, 48, (1927), 47-56.

47
F. W. Parr, "Teaching College Students How to Read", Journal of

Higher Education, 2, (1931), 324-330.

48
Irving Anderson, "Reading Ability as Related to College Achieve-

ment", Journal of Educational Psychology, 2, (1941), 387-396.

49
Sam Webb and John McCall, "Predictors of Freshman Grades in a

Southern University", Educational and Psychological Measurement, 13,
(1953), 660-663.

50
Stanley Metzger, "A Study of Selected Characteristics of the

Male Graduates and Scholastic Drop-outs of the 1951 Freshman Class
Entering State University of New York Teacher's College at Cortland",
(Ph.D. Dissertation, Syracuse University, 1959).

51
Hansmeire, pp. 843-845.

52
Henard, p. 13.
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four selected junior colleges. "53 Wilson concluded that, "The findings

of this research have indicated a positive significant correlation be-

tween reading ability and academic performance of the junior college

freshmen used in this study and have, thus, provided evidence that

reading ability is related to success in Junior College."54

The literature contains many studies which support the evidence

that reading and academic performance are linked in some way. How-

ever, there are other studies that claim reading does not correlate

with academic performance. Murphy and Davis (1949) and Preston and

Botel (1952) report low correlations between reading ability and

academic achievement.
55,56

In 1960, Ketcham used the Davis Reading

Test and found a .28 correlation between reading ability and grades

earned in a required religion course. She concluded that reading test

scores are not valid indicators of the quality of work in college

courses.
57

53
Richard C. Wilson and Polly Godwin Einbecker, "Does Reading

Ability Predict College Performance?", Journal of Reading, 18, No.
3, (Dec. 1974), 235.

5 4Wilson, p. 237.

55
H. Murphy and F. Davis, "College Grades and Ability to Reason

in Reading", Peabody Journal of Education, 27, (1949), 34-37.

56
R. Preston, and M. Botel, "The Relation of Reading Skill and

Other Factors to Academic Achievement of 2048 College Students",
Journal of Experimental Education, 20, (1952), 363-371.

57
Mrs. Herbert E. Ketcham, "Reading Tests and College Performance",

Ninth Yearbook of the National Reading Conference, (1960), 65.
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Feurers' study supports Ketcham in that reading skills do not cor-

relate with academic achievement. Feurers studied the relationship

between reading comprehension skills and academic achievement in eight

junior colleges. Five hundred and forty-one students were administered

the Davis Reading Test to assess comprehension, and the Nelson-Denny,

Part I, for vocabulary. Overall grade point averages were correlated

with the vocabulary and comprehension scores. The correlation ratios

failed to support the relationship between vocabulary, comprehension,

and academic achievement. Feurers concluded that reading skills do

not insure success or failure in certain subjects.
58

Readability and Students' Reading Ability

Readability formulas have been applied to college textbooks to

establish reading ease, and to compare with variables of students'

reading ability and academic achievement.

Several unpublished doctoral dissertations have been written com-

paring textbook readability to the reading ability of the students who

use them. The majority of studies indicate that the students' reading

ability is lower than the readability level of the textbooks used in

college courses.

Auvenshine tested 334 freshmen enrolled in several Texas com-

munity colleges with the Diagnostic Reading Test. She found a wide

58
Stella Feurers, "The Relationship Between General Reading Skills

and Junior College Academic Achievement", (Unpublished Ph.D. Disserta-
tion, University of California, 1968), pp. 84-86.
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range of reading abilities, from fourth grade to sixteenth grade

levels, with a mean of tenth grade. Using the Dale-Chall formula on

textbooks from academic areas, she found a mean readability of

eleventh-twelfth grade level. She concluded: "The majority of

students in the study are unable to make maximum use of their text-

books."59 She recommends that students be tested and those found

deficient be required to improve their skills before taking regular

classes.

Cline conducted a similar study of community college texts and

states: "The results clearly indicate that disparities exist between

the readability of community college textbooks and the reading abili-

ties of their users."
60

McClellan studied junior college freshmen using the Dale-Chall

formula and the Nelson-Denny Reading Test. In a sample of 358 fresh-

men, 69.8 percent read at or below twelfth grade level. She concluded

that the difficulty of the texts, as compared to reading ability, is

too great.
61

59
Ann L. Auvenshine, A Study of the Readability of Junior and

Community College Textbooks Used in the Academic Areas and the Read-
ing Abilities of Students Using the Textbook, Baylor University,
Waco, Texas, No. 78-20661 (University Microfilms International, Ann
Arbor, Michigan, 1978), p. V.

60
Terry A. Cline, "Readability of Community College Textbooks",

Journal of Reading, 16, No. 1, (Oct. 1972), 35.

61
Dorinda Ann McClellan, "Reading Ability of Junior College

Students and Readability of Assigned Texts", Twentieth Yearbook of
the National Reading Conference, (1971), 352.
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Rather than researching students who took a variety of classes,

Major narrowed the number of variables and concentrated on one curricu-

lum area. Major used the Flesch Reading Ease Formula on freshman biol-

ogy textbooks. Major's purpose was to determine if the textbook diffi-

culty level was a cause in student's difficulty with biology courses.

He conducted a survey of 168 colleges to find the most commonly used

and popular biology texts. He found that the average difficulty

level was between the fourteenth and fifteenth grade level and be-

lieved that the texts should be written at the twelfth grade level.

He concluded that "the most frequently-used and preferred general

biology textbooks are written beyond the reading comprehension level

of college freshman students."62 He recommends that biology profes-

sors adapt their instruction to make the texts more understandable

and that the texts should be revised to be more readable.

Tignor and Kurzman used the same approach but selected the social

science textbook for the area of investigation. Tignor selected social

science texts used by freshmen in a two-year college. She used the

Dale-Chall Readability Formula and Nelson-Denny Reading Test to measure

readability of the texts and reading ability of the subjects and con-

cluded that four of the ten textbooks used were too difficult for the

students. She found geography, political science, psychology, and

behavioral sciences textbooks the most difficult. She states: Some

of the students (2.48 percent) did not possess sufficiently high

62
Alexander G. Major and Alfred T. Collette, "The Readability of

College General Biology Textbooks", Science Handbook, (April 1961),222.
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ability to read any part of the texts, while some capable students

(7.92 percent) could read all parts of the text with no difficulty."63

Kurzman also investigated social science texts and the freshmen

who use them. He states, "The textbooks were found to be too diffi-

cult for many of the students to comprehend adequately or properly."64

Finally, Morrison concentrated on textbooks used in freshman

English courses. Morrison investigated the relationship between read-

ability of required English textbooks and the reading ability of

college freshmen. She used the Dale-Chall Readability Formula and the

Cooperative English test to establish readability and reading ability.

She found the English textbooks to range from fifth to twelfth grade

level and concluded that the majority of students read at or above the

reading level of the textbooks.
65

These studies concluded that the majority of college textbooks

studied were written at a readability level greater than the students'

63
Beatrice P. Tignor, The Reading Abilities of College Freshmen

Social Science Students Compared with the Readability of Selected
Social Science Textbooks, George Washington University, No. 78-10778,
(University Microfilms International, Ann Arbor, Michigan, 1978), 201.

64Maurice Kurzman, Readability of Freshman College Textbooks in
the Social Sciences as Compared to the Reading Ability of Students
Who Use Them. A Pilot Study, Herbert H. Lehman College, New York
City, New York, No. ED 116 127 (University Microfilms International,
Ann Arbor, Michigan, 1973), 20.

65
Lura G. Morrison, The Relationship Between the Reading Ability

Levels of Freshman College Students and the Readability Levels of
Required English Textbooks, East Texas State University, Texas, No.
79-09668 (University Microfilms International, Ann Arbor, Michigan,
1978), 1-240.
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reading ability. However, Morrison found his study groups to read at

or above the textbook readability levels.

These studies indicate there is a wide range of reading abilities

and text readability. If the assumption is made that the student must

read at or above the readability level of the text for adequate compre-

hension, then it can be assumed that reading ability could affect

academic achievement.

Readability, Reading Ability, and Academic Achievement

Balser investigated 554 students enrolled in world history, English

composition, and physical science classes at a teacher's college and a

four-year liberal arts school in Virginia. Using the Nelson-Denny

Reading Test and the Dale-Chall Readability Formula, she found the mean

reading raw score of 78, slightly below freshman level, with a mean

percentile rank of 47.577. She also found that the mean reading ability

scores were higher than the mean readability of the texts. She con-

cluded that readability scores did not affect achievement but concluded

that reading is important in relationship to readability and achieve-

ment; and that colleges provide a means to help deficient readers.
66

In order to find a more accurate measure to determine the relation-

ship between reading ability, text readability, and academic achievement,

6
6Elizabeth A. Balser, The Relationship Between Text Readability

and Student Reading Level and its Effect on College Achievement, West
Virginia University, No. 76-22426 (University Microfilms International,
Ann Arbor, Michigan, 1976), pp. 1-136.
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two dissertations used the concept of discrepancy between the text

readability and student reading ability. By obtaining the student's

reading ability using a standardized test and subtracting the read-

ability level score of the text, a figure was calculated that could be

compared to academic achievement. Bertalan called this figure "the

gap" and Lawson defined it as the discrepancy.

Lawson studied the variables of reading ability, readability, and

academic achievement. She tested 62 freshmen with the Nelson-Denny

Reading Test in biology, elementary education, educational psychology,

geography, history, and sociology. The Fry Readability Graph was ap-

plied to the texts. She found a mean reading score of 11.650 and a

mean readability score of 12.3. She concluded that: "It can be said

that for these three courses (Biology, Elementary Education, and

Sociology) that the smaller the reading discrepancy, the higher the

students grades were."67 She found a .599 correlation factor between

the reading discrepancy and academic achievement. However, for the

other three courses, she found no correlation. She concluded that

reading does have a realtionship to academic success and the amount

of discrepancy does relate to grades achieved.

Bertalan found a positive relationship between reading ability,

readability, and academic achievement. His purpose was to determine

67
Nora D. Lawson, A Study of the Relationship of Academic Achieve-

ment in College Courses to the Readability of the Course Textbooks on
the Reading Ability of Students Enrolled in Selected Classes at Iowa
State University, Iowa State University, Iowa, No. 79-03992 (University
Microfilms International, Ann Arbor, Michigan, 1979), p. 70.
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the reading grade placement levels of junior college students in rela-

tionship to the readability grade placement levels of their assigned

social science textbooks, and further to determine the relationship of

those variables with the grade earned in class. He found two groups of

students, those with a negative gap (reading ability lower than read-

ability of assigned texts), and those with a positive gap (reading

ability above readability of assigned texts). Using the Pearson Cor-

relation Coefficient he found that there was not a significant rela-

tionship between community college students who have reading grade

placement levels below the readability grade placement level of the

assigned social science textbook and their resultant grade in the

course. However, with students who had a positive gap, he states:

"as a student's reading grade placement level increases above the

readability grade placement level of the assigned social science text-

book, his final grade in the course improves. "68

SUMMARY

From the review of literature, we see that readability formulas

have been used since the early 1900's, and have increased in number,

complexity, and popularity. However, readability formulas have

critics that question their usefulness and validity. Some critics

68
John J. Bertalan, A Comparison of the Readability of Community

College Social Science Textbooks with Student Reading Levels and the
Effect on Achievement, Florida Atlantic University, Boca Raton,
Florida, No. 77-31774 (University Microfilms International, Ann
Arbor, Michigan, 1977), p. vi.
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believe that readability formulas have limited applicability while

others feel a guarded application the best use. It appears from the

literature that thoughtful understanding of the benefits as well as

the limitations of readability formulas is the best approach.

In relation to college literacy studies, readability formulas

have been used to measure the difficulty level of textbooks and com-

pare the readability grade level score to the student's reading

ability grade level score. The majority of studies indicate that many

college freshman and community college students read below the level

of their texts. Under the assumption that a student will not do as

well academically if he reads below the level of the textbook, the

literature suggests that students be given assistance in reading skill

development.

A more direct approach to the problem were studies that compared

an arithmetic difference between text readability and student reading

ability with academic achievement. These studies generally showed a

positive relationship between students who read above the grade level

of their texts and high academic achievement. However, there seems to

be little or no correlation for those students who read at or below

their text readability level and academic achievement. From these

studies, it appears that a definite conclusion cannot be drawn. In

some cases, students' reading ability is lower than the readability

level of their texts and this discrepancy had only limited effect on

their achievement.
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These studies have limitations. They used correlation as a method

to determine relationships. Correlation is not a sufficiently strong

statistic to determine relationship between the variables. Another

weakness of these studies was that they used freshmen and their grade

point average after only one term of academic performance. Individuals

who have completed a prescribed course of study which leads to an

associate of arts or bachelor of arts degree would be able to demon-

strate their academic abilities to a greater degree in relationship to

textbook readability levels and reading ability.
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III. METHODOLOGY

School and Population Description

The study was conducted at the Oregon Institute of Technology in

Klamath Falls, Oregon. Klamath Falls is a community of approximately

60,000, deriving its primary income from agriculture and lumber.

Oregon Institute of Technology is Oregon's only polytechnic

college and attracts approximately 2,500 students per year. The col

lege offers Baccalaureate and Associate degrees in technologies such

as accounting, automotive diesel, secretarial science, dental hygiene,

X-ray, nursing, electronics, mechanical engineering technology,

computers, and civil engineering technology. The college also offers

a two-year college transfer program for those students who wish to

transfer to a liberal arts institution.

Oregon Institute of Technology is on the quarter system with fall

term beginning in late September and spring term ending in early June.

The academic year includes approximately 162 instructional days, not

including summer term.

Oregon Institute of Technology has a unique educational structure

called the inverted curriculum. Rather than requiring students to take

general education requirements in the first two years, then specializing

in a particular subject matter area for the last two years, Oregon

Institute of Technology reverses this model. After students specialize

in a specific area for two years, they receive an associate of

arts degree. The student may then seek employment or continue
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his or her education towards a bachelors degree. A student working

towards the bachelors degree takes the general education requirements

plus additional courses pertaining to his field of work during the

junior and senior year.

Oregon Institute of Technology considers itself a technical

college with emphasis on practical hands-on experience, as opposed to

purely theoretical experience. The student who enrolls at Oregon

Institute of Technology generally understands the practical nature of

the college and brings with him an expectation for no-nonsense educa-

tion. This seems to attract students who have a lower high school

grade point average and therefore, Oregon Institute of Technology

requires a 2.00 high school grade point average, while the other col-

leges and universities in the state system require a 2.25.

Subjects

The subjects for this research study were enrolled in the two-

year associate degree program in accounting technology. Ninety-six

students comprised the total population, but four were deleted because

they were transfer students who had used other texts than those used

in this study. Two other students were deleted from the study because

of problems during administration of the Nelson-Denny Reading Test,

Form C. All were second year students who had completed the twelve

selected required courses. The subjects when distributed by sex were

40% men and 60% women. The subjects ranged in age from 19 years to

51 years, with a mean age of 26 years.
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Sampling Procedures

The entire population of two-year associate degree students in

accounting were separated into two groups. One group consisted of

those who had a cumulative grade point average of 3.00 or lower in the

selected courses, and another group who had a cumulative grade point

average of 3.00 or higher in the selected courses.

To isolate the variables in this research, two designs were

necessary. Design number one included a cell of ten randomly selected

students from the group who had a cumulative grade point average of

3.00 or lower in the selected courses, and another cell of ten randomly

selected students from the group who had a cumulative grade point

average of 3.00 or higher in the selected courses. The vocabulary raw

scores, comprehension raw scores, total reading raw scores, and the

index scores of the students who were selected in the two cells were

compared using analysis of variance. The twenty subjects in design

number one were randomly selected from the total population of two-

year associate degree students in accounting, using a table of random

numbers. (See Table 3.1)

The sample size of N=10 per cell assures a power level of .80

and an effect size of .65.
69

In the second design, the entire population of two-year associate

degree students in accounting were categorized into three groups in

69
Jacob Cohen, Statistical Power Anal sis for the'Behavioral

Science, Revised Edition, New York Academic Press, New Yor , 1977, p.

378.
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Table 3.1

Sampling Matrix for Design Number One

Students Cumulative G.P.A.
3.0 and lower 3.0 and higher

1

2

3 N=10 N=10

4

10

each of the twelve selected courses. The three groups consisted of

those who received A's in the course in one group, those who received

B's in the course in another group, and those who received C's in the

course in the last group. This procedure was repeated for each of

the twelve selected courses.

From each group of those who received A's in a course, fifteen

subjects were randomly selected using a table of random numbers. From

each group of those who received B's in a course, fifteen subjects

were randomly selected using a table of random numbers, and from each

group of those who received C's in a course, fifteen subjects were

randomly selected using a table of random numbers. This was repeated

for each of the twelve selected courses.
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The mean index score for each cell from the three grade levels

and across the twelve courses was compared using analysis of variance.

The sample size of N=15 per cell assures a power level of .80

and an effect size of .25 whence = .05.
70

Table 3.2

Sampling Matrix for Design Number Two

Courses
Student Grades in Class

B

Course 1 N=15 N=15 N=15

Course 2 N=15 N=15 N=15

Course 3 Is0 15 N=15 N=15

Course 12 10 15 W15 W15

W540

Description of Measures Used

The instruments used to measure the subjects' reading ability,

the readability level of the textbooks used in the required accounting

technology courses, and the data used to compute the index score

70
Cohen, p. 379.
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necessary to test the hypotheses in this study were: (1) the Nelson-

Denny Reading Test, Form C, (2) the Flesch Reading Ease Formula, and

(3) the index score.

The Nelson-Denny Reading Test, Form C, provides a set of scores

for vocabulary, comprehension, and total reading. The test provides

for raw scores, percentile ranks, and grade level placement. The

Nelson-Denny Reading Test, Form C, was standardized in October and

November of 1972. The sample included 15,642 students representing

65 high schools in 22 states, and 3,558 college students from 15 states.

The norms of the Nelson-Denny Reading Test for grade 14 has a reliabili-

ty coefficient of .97 for vocabulary and .81 for comprehension.71 The

Nelson-Denny Reading Test has been used in similar research.72'73'74'75

The Flesch Reading Ease formula (see Appendix A), was used to

determine text readability. The formula provided a raw score that

71
Brown, James L., M. J. Nelson, and E. C. Denny, Examiner's

Manual for The Nelson-Denny Reading Test, Houghton Mifflin Company,
Boston, Massachusetts, 1973, p. 28.

72
Dorinda Ann McClellan, "Reading Ability of Junior College Stu-

dents and Readability of Assigned Texts", (unpublished Ph.D. disserta-
tion), Twentieth Yearbook of the National Reading Conference, (1971).

73
Terry A. Cline, "Readability of Community College Textbooks",

Journal of Reading, 16, No. 1, (Oct. 1972).

74
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facilitated the arithmetical computation of the index score. Major

(1961) used this formula in a similar dissertation and in general the

literature indicated the formula provided for reliability and validity.

The index score is the arithmetic difference between the Nelson-

Denny total reading raw score and the readability of the required text.

Lawson (1979) used a similar score called "the discrepancy", as did

Auvenshine (1978). Bertalan (1978) used the term "gap" to describe

the difference between reading ability and readability.

Required accounting technology courses selected for this study

were:

1. Principles Of Accounting 111, Act 111, 4 credits

Introduction to terminology, content, and form of
financial statements for single proprietorships,
partnerships, and corporations; recording of data
for use in preparing profit-and-loss statements
and balance sheets. Emphasis on record-keeping
procedures.

Required text: Accounting Principles, 12th Edition,
by C. Rollin Niswonger, CPA, PhD, LLd, and Philip E.
Fess, CPA, PhD, 1977, Chapters 1-11.

2. Principles of Accounting 112, Act 112, 4 credits

Introduction to terminology and procedures peculiar
to partnerships and corporations, departments and
branches, functions and procedures of cost account-
ing for managerial use in controlling business
operations, financial control through use of budgets;
analysis and interpretation of financial reports
for decision making.

Required text: Accounting Principles, 12th Edition,
by C. Rollin Niswonger, CPA, PhD, LLd, and Philip
E. Fess, CPA, PhD, 1977, Chapters 12-28.
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3. Introduction to Business 101, BA 101, 3 credits

The nature of business in the private enterprise
system, and the problems regarding physical factors,
ownership, organization, personnel, marketing,
finance, business regulation, and taxation.

Required text: Fundamentals of Modern Business,
by Robert E. Swindle, 1977.

4. Personal Financial Management 325, BA 325, 3 credits

Emphasis is placed on four areas of study: credit
buying, banking, and interest rates; insurance;
investments; and real estate. Approximately sixty
percent of class time will be devoted to the latter
two areas.

Required text: Personal Money Management, by
Thomas E. Bailard, David L. Biehl, and Ronald W.
Kaiser, 1980.

5. Intermediate Accounting 230, Act 230, 3 credits

Financial accounting concepts, theory, and practices
involving current asset accounts; practical applica-
tion of theory to accounting problems.

Required text: Intermediate Accounting, Third
Edition, by Donald E. Kieso, PhD, CPA, and Jerry
J. Weygandt, PhD, CPA, 1980, Chapters 1-9.

6. Intermediate Accounting 231, Act 231, 3 credits

Accounting concepts, theory, and practices involv-
ing ownership equities, interpretation and analysis
of financial statements, and correction of errors;
practical application of theory to accounting problems.

Required text: Intermediate Accounting, Third
Edition, by Donald E. Kieso, PhD, CPA, and Jerry
J. Weygandt, PhD, CPA, 1980, Chapters 15, 16, 17,

18, 20, 22, 23 and 24.

7. Intermediate Accounting 232, Act 232, 3 credits

Accounting concepts, theory, and practices involv-
ing investments and plant assets; practical appli-
cation of theory to accounting problems.
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Required text: Intermediate Accounting, Third Edi-
tion, by Donald E. Kieso, PhD, CPA, and Jerry J.
Weygandt, PhD, CPA, 1980, Chapters 10-14.

8. Business Law 251, BA 251, 3 credits

The first term of business law covering the sources
of law, business torts and crimes, administrative
agencies and contracts.

Required text: West's Business Law Text and Cases,
by Kenneth W. Clarkson, Roger LeRoy Miller, and
Bonnie Blair, 1980.

9. Auditing 240, Act 240, 3 credits

Study and practice of auditing techniques including
typical working papers, schedules and financial
statements.

Required text: Various handouts: (1) Review of
Internal Control: Better Bottling Company, (2)

Better Bottling Company Audit Case (Introduction),
(3) Better Bottling Company Audit Program, and
(4) Better Bottling Company Audit Case (Informa-
tion Supplied by Office Manager), Instructor pro-
vided material, by Donald Isensee.

10. Advanced Accounting 253, Act 253, 4 credits

Comprehensive study of problems in partnership
accounting, installment sales, consignments, branch
accounting, and fundamentals of consolidated finan-
cial statements.

Required text: Advanced Accounting, by Andrew
A. Haried, PhD, CPA, Leroy F. Imdieke, PhD, CPA,
and Ralph E. Smith, PhD, CPA, 1979, Chapters 11,
14-18.

11. Principles of Management 310, BA 310, 3 credits

Concepts, functions, and principles basic to man-
aging other people in attaining organizational
objectives; application to business case studies
in planning, staffing, organizing, leading and
controil ing.

Required text: Management: Concepts and Practices,
by R. Wayne Mondy, Robert E. Holmes, and Edwin B.
Flippo, 1980, Chapters 1-12.
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12. Managerial Accounting 322, BA 322, 3 credits

A course designed to introduce students to finan-
cial data, financial statements, and their rela-
tionship to one another. Basic analysis of these
statements as an aid to managers. Emphasis on
construction of financial statements, budgeting,
inventory accounting, depreciation, working capital
flow and cost accounting for manufacturing and
merchandising businesses; the manner in which var-
ious accounting methods affect federal taxes. In-

cludes an introduction to cash flow, cost analysis,
and simple and compound interest calculations.

Required text: Modern Management Accounting, by A.
Tom Nelson, and Paul B. W. Miller, 1977.

These courses were selected for use in this study because (1) all

accounting technology subjects at Oregon Institute of Technology had

completed the courses; (2) courses in the subjects' major field would

be of more interest than electives which were completed to fulfill

the requirements of the associate degree; (3) courses not germane to

accounting technology could cause lower grades due to the lack of moti-

vation rather than the lack of reading ability; and (4) the required

textbooks for the courses listed have not been changed during the past

three years.

The students' grade point averages were generated from the above

courses, where A = 4 points, B = 3 points, C = 2 points, D = 1 point,

and F = no points. The texts in each of these courses were used to

determine readability.76
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Research Procedures

The purpose of this study was to determine the degree to which

required accounting textbooks' readability and two-year accounting

students' reading ability are related to academic achievement.

The research procedures used in this study were:

Method of Data Collection

I. Identified the accounting students who were enrolled

in the associate of arts degree in accounting tech-

nology and who had completed the selected courses

used in this study. The subjects were identified

by Donald Isensee, Curriculum Coordinator of the

Business Department.

2. Notified the subjects that: (1) their scores would

remain anonymous, (2) the purpose for which the test-

ing had been done, (3) procedures for data use, (4)

the research had been approved by the Human Rights

Committee of Oregon State University, and (5) the

research had been approved by the Dean of Academic

Affairs at Oregon Institute of Technology.

3. Administered a questionnaire data on age, sex, and

college reading classes they may have taken.

4. Requested the subjects' permission in writing to

examine and use their grades and grade point aver-

ages for the study.
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5. Administered the Nelson-Denny Reading Test, Form C,

according to the instructions in the examiner's

manual. The test was administered to the entire

population of subjects during regular class periods

of their accounting classes.

6. Compiled scores in vocabulary, comprehension, and

total reading. Computed the mean and standard de-

viation of the scores collected.

7. Computed the readability of the required accounting

texts using the Flesch Reading Ease formula. Deter-

mined the mean and standard deviation for the texts.

8. Computed the grades received by the subjects in the

twelve accounting classes and computed the overall

mean and standard deviation for each course and the

mean and standard deviation for cumulative grade

point average.

9. Computed the index score for each subject for each

accounting course and found the mean index score.

Variables

The following dependent and independent variables used in

this study were:

Dependent variables were (1) the grades subjects received in

the twelve selected accounting technology courses, (2) the twelve

selected accounting technology courses which are required for the
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associate of arts degree in accounting technology, and (3) the subjects

grade point average of 3.00 and higher or 3.00 and lower.

Independent variables used in this study were (1) the vocabulary

raw score on the Nelson-Denny Reading Test, Form C, (2) the comprehen-

sion raw score on the Nelson-Denny Reading Test, Form C, (3) the total

reading raw score (vocabulary and comprehension raw score) on the

Nelson-Denny Reading Test, Form C, and (4) the index score.

Statistical Procedures

The statistical procedures used to accept or reject the following

hypotheses was a one-way analysis of variance.

Major Hypotheses:

Ho
1

There is no significant difference in index

scores between students who have a cumulative

grade point average of 3.00 and higher, and

students who have a cumulative grade point

average of 3.00 and lower.

Minor Hypotheses:

Ho
2

There is no significant difference in vocabu-

lary raw scores between students who have a

cumulative grade point average of 3.00 and

higher, and students who have a cumulative

grade point average of 3.00 and lower.
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Ho
3

There is no significant different in comprehension

raw scores between students who have a cumulative

grade point average of 3.00 and higher, and students

who have a cumulative grade point average of 3.00

and lower.

Ho
4

There is no significant difference in total read-

ing raw scores between students who have a cumu-

lative grade point average of 3.00 and higher, and

students who have a cumulative grade point average

of 3.00 and lower.

Decision Table (one-way fixed)

The hypotheses were tested according to the decision table shown

below.

Source of Computed Critical F
Variation df SS MS F a = .05

Between groups 1 A All MS Between / MS Within 4.38

Error within. 18 B B/18

Total 19

If a computed F value equaled or exceeded the tabular F value,

the null hypothesis was rejected. If the computed F value was smaller

than the tabular F value, the null hypothesis was retained.

The statistical procedures used to test the following hypotheses

was a two-way analysis of variance.
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Major Hypotheses:

Ho
5

There is no significant difference in index

scores between students who earn an A, B,

or C in selected accounting courses.

Minor Hypotheses:

Ho
6

There is no significant difference in index

scores between the twelve selected account-

ing courses.

There is no interaction effect: twelve

required courses times the grade received.

Decision Table (two-way fixed)

Source of
Variation df SS MS

Computed
F

Critical F

a = .05

Grades 2 A A/2
MS
A/MS Error

3.00

Courses 11 B/11
MS

B/MS Error
1.79

Interaction 22 C C/22 MSC/MS Error
1.54

Error 504 D D/ 504

Total

If the computed F value equaled or exceeded the tabular F value,

the null hypothesis was rejected. If the computed F value was smaller

than the tabular F value, the null hypothesis was retained.
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Summary

This chapter has provided information on the college and popula-

tion from which the sample was drawn. The subjects were selected from

the graduating students in the two-year accounting program on a random

basis and in frequency consistent with proper statistical procedure.

The variables were analyzed using analysis of variance in two separate

but related designs. The texts were evaluated using the Flesch Reading

Ease formula while the index score was calculated from the arithmetic

difference between the text readability and the student total reading

raw score as achieved on the Nelson-Denny Reading Test, Form C.
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IV. ANALYSIS OF DATA

This chapter will present the findings of the research in the

following organization:

A. Descriptive analysis of the variables, grade point

average, reading ability, text readability, course,

and index score.

B. Discussion of the hypotheses from design number one.

C. Discussion of hypotheses from design number two.

D. Summary statement

Descriptive Analysis of the Variables

The grade point average of the entire population of ninety stu-

dents was computed. The grades earned by the subjects in only the

12 selected courses were considered.

Grade point average was tabulated by multiplying the grade credit

by the number of credit hours for each course and dividing by the total

credits of 39. The mean grade point average was 2.90 with a standard

deviation of .88. These data support design number one where the

population was arbitrarily assigned to two groups which consisted of

subjects with a grade point average of less than 3.0 or more than 3.0.

With a mean grade point average of 2.90 it was apparent that this popu-

lation was almost evenly divided at 3.00. With a standard deviation

of .88, the empirical rule indicated that 68 percent of the population

was included within the grade point averages of 3.78 and 2.02. The
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grade point average varied from a high of 4.00 to a low of 1.59, a range

of 2.41.

Each course was then considered in isolation. The grades received

by the subjects of this study were used to compute a mean grade point

average for each class separately.

Table 4.1

Grade Point Average of the
Randomly Selected Sample

Variable Mean
Standard
Deviation Range

Twelve selected courses
in Accounting Technology

Principles of Accounting 111 3.11 .89 3

Principles of Accounting 112 2.94 .92 3

Introduction to Business 101 3.05 1.19 3

Personal Financial Management 325 2.47 .66 3

Intermediate Accounting 230 3.05 .68 3

Intermediate Accounting 231 2.72 .85 3

Intermediate Accounting 232 3.73 1.07 3

Business Law 251 2.88 .88 3

Auditing 240 3.20 .80 3

Advanced Accounting 253 2.97 .83 3

Principles of Management 310 2.91 .80 3

Managerial Accounting 322 2.52 1.03 1
,J
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Table 4.1 indicates that the average of the means would be the

expected 2.90 and the standard deviation .88. There was considerable

variation in the courses. Intermediate Accounting 231 had a mean grade

point average of 3.73 while Personal Financial Management had a mean

grade point average of 2.47. The variation in the standard deviations

was also wide. Personal Financial Management had a standard deviation

of .66, which indicated a close grouping about the mean, while Intro-

duction to Business had a standard deviation of 1.19.

The entire population of subjects were administered the Nelson-

Denny Reading Test, Form C. The descriptive measures of mean, standard

deviation, and range were calculated.

The Vocabulary Test in the Nelson-Denny Reading Test, Form C con-

sists of 100 items to be completed in ten minutes. A raw score of 100

would indicate a perfect score, however the highest score was 97, and

the lowest score was 19 correct. The population mean was 60.49 with

a standard deviation of 19.10. (See Table 4.2)

Table 4.2

Nelson-Denny Reading Test, Form C, Raw Scores

Variable
Population
Mean U

Sample
Mean X

Population
Standard
Deviation

Sample
Standard
Deviation

Vocabulary 60.49 61.15 19.10 18.99

Comprehension 46.05 48.20 11.75 16.35

Total Reading 106.79 109.85 28.74 27.14

Index 65.79 68.85 28.74 27.14
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The sample mean of the twenty students drawn at random for design

number one was 61.15 with a standard deviation of 18.99. The popula-

tion mean and standard deviation are statistically close enough to the

sample mean and standard deviation to indicate that the sample statis-

tically represents the population.

The comprehension test in the Nelson-Denny Reading Test consists

of 36 questions. The number correct is doubled to give the comprehen-

sion raw score. A perfect score would be a raw score of 72, however,

the highest raw score was 68 and the lowest raw score was 26. The

comprehension population mean was 46.05 with a standard deviation of

11.75. The sample mean from design number one was 48.2 with a standard

deviation of 11.75. The population mean and standard deviation are

consistent with the sample mean and standard deviation.

The total reading raw score on the Nelson-Denny Reading Test is

the sum of the vocabulary raw score plus the comprehension raw score.

The range on the total reading raw score was a high of 159 and a low

of 59. A perfect score would be 172.

The population mean was 106.79 with a standard deviation of 28.74.

The sample drawn for design number one had a mean of 109.85 with a

standard deviation of 27.14. The population mean and the standard de

viation are statistically identical to the sample mean and standard

deviation indicating that the sample accurately represents the popu-

lation.

The index score for each subject was tabulated by subtracting

the mean text readability of the twelve selected courses from the
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subject's total reading raw score as achieved on the Nelson-Denny Read-

ing Test.

The index scores ranged from a high of 118 to a low of 18. The

population mean was 65.79 with a standard deviation of 28.74. The

sample mean from the random sample taken for design number one was

68.85 with a standard deviation of 27.14. A comparison of the popu-

lation mean and standard deviation indicated that the sample mean

accurately reflected the population parameters.

The required texts in each of the twelve selected accounting

courses were subjected to the Flesch Reading Ease Formula to determine

readability. The readability of the texts is compiled in Table 4.3. The

table indicates that all the texts except Auditing are interpreted as

high school or college and difficult academic material. The required

reading material for Auditing was interpreted as some high school and

only fairly difficult.

The required texts had a mean raw score of 40.05 and a standard

deviation of 6.3 with a range of 33.26 in Principles of Accounting (the

most difficult) to 52.58 in Auditing (the least difficult).

Discussion of Design Number One and Hypotheses Testing

The nature of this research was to discover the extent of the var-

iation in certain dependent variables when considered in a framework

of certain independent variables. To be significant, the variation

must reach a prescribed level consistent with the sample size, degrees

of freedom, and alpha level of .05. It was necessary to construct two

designs in order that the research hypotheses could be adequately



Table 4.3

Flesch Readability Scores for Textbooks Used in Each of
The Twelve Selected Accounting Technology Courses

Course

Principles of
Accounting 111

Principles of
Accounting 112

Introduction
to Business 101

Personal Finan-
cial Mgmt. 325

Intermediate
Accounting 320

Intermediate
Accounting 231

Intermdiate
Accounting 232

Business
Law 251

Auditing 240

Advanced
Accounting 253

Principles of
Management 310

Managerial
Accounting 322

Accounting Principles
Chapters 1-11

Accounting Principles
Chapters 12-28

Fundamentals of
Modern Business

Personal Money
Management

Intermediate Acctg,
Chapters 1-9

Intermediate Acctg.
Chapters 15, 16, 17,
18, 20, 22, 23, 24

Intermediate Acctg.
Chapters 10-14

West's Business Law
Text and Cases

Various handouts

Advanced Accounting
Chapters 11. 14-18

Management: Concepts
and Practices
Chapters 1-12

Modern Management
Accounting

mean = 40.05

Reading Ease
Score

40.11

33.26

41.04

48.57

36.20

34.55

33.48

42.18

52.58

36.06

36.42

46.22

56

Interpretation

high school, col-
lege, academic,
difficult

high school, col-
lege, academic
difficult

high school, col-
lege, acad. diff.

high school, col-
lege, acad. diff.

high school, col-
lege, acad. diff.

high school, col-
lege, acad. diff.

high school, col-
lege, acad. diff.

high school, col-
lege, acad. diff.

Some high school
fairly difficult

high school, col-
lege, acad. diff.

high school, col-
lege, acad. diff.

high school, col-
lege, acad. diff.
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isolated and analyzed. Design number one was intended to test the hy-

potheses that:

Hol There is no significant difference in index

scores between students who have a cumulative

grade point average of 3.00 and higher, and

students who have a cumulative grade point

average of 3.00 and lower.

There is no significant difference in vocabulary

raw scores between students who have a cumula-

tive grade point average of 3.00 and higher, and

students who have a cumulative grade point

average of 3.00 and lower.

Ho
4 There is no significant difference in comprehen-

sion raw scores between students who have a

cumulative grade point average of 3.00 and

higher and students who have a cumulative

grade point average of 3.00 and lower.

There is no significant difference in total reading

raw scores between students who have a cumulative

grade point average of 3.00 and higher, and

students who have a cumulative grade point average

of 3.00 and lower.

In so doing, the vocabulary scores on the Nelson-Denny Reading

Test of a randomly selected group of subjects selected from the

total population of second year accounting students were considered.

Two groups were randomly selected, one group of ten students with a
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Table 4.4

Design Number One Raw Scores For The Two Groups Selected
With G.P.A. of 3.00 And Lower And 3.00 And Higher

3.0 or less N = 10

Observation Vocabulary Comprehension Total Reading 3i' Index Score
Raw Score Raw Score Raw Score

1 42 36 78 37.95
2 73 40 113 72.95
3 19 40 59 18.95
4 38 46 84 43.95
5 79 68 147 106.95
6 59 58 117 76.95
7 34 40 74 33.95
8 64 52 116 75.95
9 57 46 103 62.95

10 51 32 83 42.95

Observation

3.0 or higher N = 10

Vocabulary Comprehension Total Reading 3C Index Score
Raw Score Raw Score Raw Score

1 80 54 134 93.95
2 78 62 140 99.95
3 65 48 113 72.95
4 96 50 156 115.95
5 77 58 135 94.95
6 56 34 90 49.95
7 56 48 104 63.95
8 59 50 109 68.95
9 54 42 96 55.95

10 86 60 146 105.95
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cumulative grade point average in the twelve selected courses of 3.00

or less, and one group of ten subjects with a cumulative grade point

average in the twelve selected courses of 3.00 or higher.

This Procedure was replicated when considering comprehension raw

score, total reading raw score, and the index score. The means of each

dependent variable were subjected to a test of analysis of variance

to determine if group one differed significantly from group two.

Table 4.4 tabulates the two groups of 3.00 and less grade point

average and 3.00 and higher grade point average when considering vocabu-

lary raw score, comprehension raw score, total reading raw score, and

the index score. The index score was calculated by subtracting the

mean text readability of 40.05 from the subject's total reading raw

score. From this data, the analysis of variance was used to test the

following hypotheses:

Ho
1

There is no significant difference in index scores

between students who have a cumulative grade point

average of 3.00 and higher, and students who have a

cumulative grade point average of 3.00 and lower.

The following index raw scores were used to test the null hypothe-

ses Hol.

Table 4.5

Index Raw Scores For The Two Groups Selected

Group 1 2 3 4 5 6 7 8 9 10 Mean

3.00 and lower 37 72 18 43 106 76 33 75 62 42 56.4

3.00 and higher 93 99 72 115 94 49 63 68 55 105 81.3
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A one-way analysis of variance was performed on these data.

Table 4.6 indicated that since the computed F score of 5.12 was

larger than the tabular F of 4.38 at the .05 level of significance, the

null hypotheses was rejected. The mean score of 56.4 for the 3.00 and

less grade point average was significantly smaller than the mean score

of 81.3 for the 3.00 and higher grade point average group.

Table 4.6

Analysis of Variance Decision Table
For Index Raw Scores

Source of Variation df ss Ms Computed F Tabular F
a = .05

*
Between 1 3100.05 3100.05 5.12 4.38

Error 18 10892.5 605.14

Total 19 13992.55

*
Significant at the .05 level

Ho
3

There is no significant difference in vocabulary

raw scores between students who have a cumulative

grade point average of 3.00 and higher, and stu-

dents who have a cumulative grade point average

of 3.00 and lower.

The following vocabulary raw scores were used to test the null hy-

potheses Ho3.

A one-way analysis of variance was performed on these data.
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Table 4.7

Nelson-Denny Reading Test, Form C, Vocabulary
Raw Scores For The Two Selected Groups

N = 20

Group 1 2 3 4 5 6 7 8 9 10 Mean

3.00 and lower 42 73 19 38 79 59 34 64 57 51 51.6

3.00 and higher 80 78 65 96 77 56 56 59 54 86 70.7

Table 4.8 indicated that since the computed F score of 6.53 was larg-

er than the tabular F score of 4.38 at the 0.5 level of significance,

the null hypotheses was rejected. The mean score of 51.6 for the 3.00

and lower grade point average group was significantly smaller than the

mean score of 70.7 for the 3.00 and higher grade point average group.

Table 4.8

Analysis of Variance Decision Table
For Vocabulary Raw Scores

Source of Variation df

1

18

19

ss Ms
Tabular F

Computed F a = .05

Between

Error

Total

1824.05

5030.5

6854.55

1824.05

279.47

6.53* 4.38

Significant at the .05 level
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Ho
4

There is no significant difference in comprehen-

sion raw scores between students who have a

cumulative grade point average of 3.00 and

higher, and students who have a cumulative grade

point average of 3.00 and lower.

The following comprehension raw scores were used to test the null

hypothesis Ho4.

Table 4.9

Nelson-Denny Reading Test, Form
Comprehension Raw Scores

Group 1 2 3 4 5 6 7 8' 9 10 Mean

3.00 and lower 36 49 49 46 68 58 40 52 46 32 45.8

3.00 and higher 54 62 48 50 58 34 48 50 42 60 50.6

A one-way analysis of variance was performed on these data.

Table 4.10

Analysis of Variance Decision Table
For Comprehension Raw Scores

Tabular F
Source of Variation df ss Ms Computed F a = .05

Between 1 115.2 115.2 1.21 4.38

Error 18 1716.0 95.33

Total 19 1831.2

These data indicated that the computed F score of 1.21 was smaller

than the tabular F score at the .05 level of significance, the null hypo-

theses was retained. The mean score of 45.8 is statistically the same
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as the mean score of 50.6. There was no significant difference between

the two groups when considering comprehension raw scores.

Ho
5

There is no significant difference in total read-

ing raw scores between students who have a cumu-

lative grade point average of 3.00 and higher, and

students who have a cumulative grade point average

of 3.00 and lower.

The following total reading raw scores were used to test the null

hypothesis Ho5.

Table 4.11

Nelson-Denny Reading Test, Form C,
Total Reading Raw Scores

Group 1 2 3 4 5 6 7 8 9 10' Mean

3.00 and lower

3.00 and higher

78

134

113

140

59

113

84

156

147

135

117

90

74

104

116

109

103

96

83

146

97.4

122.3

A one-way analysis of variance was performed on these data.

Table 4.12

Analysis of Variance Decision Table
For Total Reading Raw Scores

Tabular F
Source of Variation df ss Ms Computed F = ,05

Between 1 3100.05 3100.05 5.12
*

4.38

Error 18 10892.5 605.14

Total 19 13992.55

*
Significant at the .05 level
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These data indicated that the computed F score of 5.12 was larger

than the tabular F score of 4.38, the null hypotheses was rejected.

The mean score of 122.3 for the 3.00 and higher group was significantly

larger than the mean score of 97.4 for the 3.00 and lower group. There

was a significant difference between the two groups when considering

total reading raw scores.

Discussion of Design Number Two and Hypotheses Testing

Design number two was constructed to test the hypotheses that:

Ho
2

There is no significant difference in index scores

between students who earn an A, B, or C in selected

accounting courses.

Ho
6

There is no significant difference in index scores

between the twelve selected accounting courses.

Ho
7

There is no interaction effect: twelve required

courses times the grade received.

The twelve selected courses and the grade category of A, B, and C were

the dependent variables while the student index score was the inde-

pendent variable.

In each of the twelve selected courses, fifteen subjects who re-

ceived an A were randomly selected, fifteen subjects who received a

B were randomly selected, and fifteen subjects who received a C were

randomly selected from the total population.

The index scores were subjected to a two-way analysis of variance

to determine if there was a significant difference between the subjects

who received an A, B, or C, and if there was a significant difference
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between the courses. Appendix C tabulates the factors for design

number two. The index scores were calculated by subtracting

text readability in each course from the subjects' total reading

raw score.

Ho
2

There is no significant difference in index scores

between students who earn an A, B, or C in selected

accounting courses.

The decision table 4.13 was used to accept or reject the null

hypothes Ho2.

Table 4.13

Analysis of Variance Decision Table
For Index Scores

Tabular F
Source of Variation df ss Ms Computed F a = .05

Grades 2 46445.74 23222.87 44.30* 3.00

Courses 11 18840.20 1712.75 3.27 1.79

Interaction 22 8572.053 389.64 0.74 1.54

Error 504 264224.0 524.25

Total 539 338081.993

*
significant at the .05 level

Since the computed F value of 44.30 for grades was larger than

the tabular F value of 3.00, the null hypothesis was rejected. There

was a difference in index scores of subjects who received an A, B, or

C in the twelve selected courses.
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Since it is only known that a difference exists between the three

variables of A, B, and C, it was necessary to determine where the dif-

ferences existed.

A t test of the differences among several means was calculated to

test the following hypotheses:

Ho
2a

There is no significant difference in the mean

index score between the A group and the B group.

Ho
2b

There is no significant difference in the mean

index score between the A group and the C group.

Ho
2c

There is no significant difference in the mean

index score between the B group and the C group.

Table 4.14 summarizes the data:

Table 4.14

Critical Difference And Decision Table
For Mean Index Scores

Critical
Hypotheses Group Mean Index Score Difference Difference Decision

*

Ho
2a

H
2b

A

B

A

C

B

C

79.51 9.31 16.38 NS

70.20

79.51 22.6 16.38 Significant

56.91

70.20 13.29 16.38 NS

56.91

significant at the .05 level
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The null hypotheses Ho2a, that there was no significant difference

in the mean index score between the A group and the B group, was retained

since the difference of 9.31 between the means 79.51 and 70.20 does

not exceed the critical difference of 16.38. There was no difference

in index scores of those subjects who received A's when compared to

those subjects who received B's.

The null hypotheses Hon, that there was no significant difference

in the mean index score between the A group and the C group, was rejected

since the difference of 22.6 between the means 79.51 and 56.91 exceeded

the critical difference of 16.38. Subjects who earned A's in the twelve

selected courses had a larger mean index score than did those subjects

who earned C's in the twelve selected courses.

The null hypotheses Ho2c, that there was no significant difference

in the mean index score between the B group and the C group, was re-

tained since the difference of 13.29 between the means 70.20 and 56.91

did not exceed the critical difference of 16.38. There was no dif-

ference in index scores of those subjects who received B's, when compared

to those subjects who received C's.

No
6

There is no significant difference in index

scores between the twelve selected account-

ing courses.

Decision Table 4.13 indicated that there was a significant difference

in courses. The computed F value of 3.27 exceeded the tabular F value

of 1.79, thus the null hypotheses was rejected. Since the exact loca-

tion of the variation was unknown, a t test for the difference of



several means was used to determine which course(s) were significantly

different.

The following hypotheses were generated for testing since it was

unknown which course differed in index score from any of the other

eleven courses. For ease in stating the hypotheses, the courses were

given a letter name as listed below.

Letter Name of Course

Principles of Accounting 111 A

Principles of Accounting 112

Introduction to Business 101

Personal Financial Management 325

Intermediate Accounting 230

Intermediate Accounting 231

Intermediate Accounting 232

Business Law 251

Auditing 240

Advanced Accounting 253

Principles of Management 310

Managerial Accounting 322

Ho
6a'

Ho
61)*

Ho
6c*

E

F

G

H

I

J

K

L

There is no significant difference between the

mean index scores of class A and class B.

There is no significant difference between the

mean index scores of class A and class C.

There is no significant difference between the

mean index scores of class A and class D.
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e

:

Ho
6f*

There is no significant difference between the

mean index scores of class A and class E.

There is no significant difference between the

mean index scores of class A and class F.

There is no significant difference between the

mean index scores of class A and class G.

Ho6 9: There is no significant difference between the

Ho6h: There is no significant difference between the

Ho6i: There is no significant difference between the

Hou: There is no significant difference between the

Ho5k: There is no significant difference between the

Ho
6m'

Ho
6n'

mean index scores of class A and class H.

mean index scores of class A and class I.

mean index scores of class A and class J.

mean index scores of class A and class K.

mean index scores of class A and class L.

There is no significant difference between the

mean index scores of class B and class C.

There is no significant difference between the

mean index scores of class B and class D.

There is no significant difference between the

mean index scores of class B and class E.
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6o'

Ho
6p

Ho
6q

:

Ho
6r'

Ho
6s'

Ho6t:

Ho
6u'

Ho
6
v-

Ho
6w*

Ho
6y*

There is no significant difference between the

mean index scores of class B and class F.

There is no significant difference between the

mean index scores of class B and class G.

There is no significant difference between the

mean index scores of class B and class H.

There is no significant difference between the

mean index scores of class B and class I.

There is no significant difference between the

mean index scores of class B and class J.

There is no significant difference between the

mean index scores of class B and class K.

There is no significant difference between the

mean index scores of class B and class L.

There is no significant difference between the

mean index scores of class C and class D.

There is no significant difference between the

mean index scores of class C and class E.

There is no significant difference between the

mean index scores of class C and class F.

There is no significant difference between the

mean index scores of class C and class G.
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6z'

There is no significant difference between the

mean index scores of class C and class H.

Ho There is no significant difference between the
6as

mean index scores of class C and class I.

Ho,
bb

: There is no significant difference between the
u

Ho6cc:

Ho6dd:

Ho6ee:

Hoc

Ho6gg:

Ho6hh:

Ho6ii:

Ho6jj:

mean index scores of class C and class J.

There is no significant difference between the

mean index scores of class C and class K.

There is no significant difference between the

mean index scores of class C and class L.

There is no significant difference between the

mean index scores of class D and class E.

There is no significant difference between the

mean index scores of class D and class F.

There is no significant difference between the

mean index scores of class D and class G.

There is no significant difference between the

mean index scores of class D and class H.

There is no significant difference between the

mean index scores of class D and class I.

There is no significant difference between the

mean index scores of class D and class J.
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Ho6kk: There is no significant difference between the

mean index scores of class D and class K.

Ho611: There is no significant difference between the

mean index scores of class D and class L.

Ho6mm: There is no significant difference between the

mean index scores of class E and class F.

Ho6nn: There is no significant difference between the

mean index scores of class E and class G.

Ho600: There is no significant difference between the

mean index scores of class E and class I.

Ho6pp: There is no significant difference between the

mean index scores of class E and class H.

Ho6qq: There is no significant difference between the

mean index scores of class E and class J.

Ho There is no significant difference between the
wrr.

mean index scores of class E and class K.

Ho6ss: There is no significant difference between the

mean index scores of class E and class L.

Ho6tt: There is no significant difference between the

mean index scores of class F and G.

Ho6uu: There is no significant difference between the

mean index scores of class F and class H.
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Hqvv: There is no significant difference between the

mean index scores of class F and class I.

Ho6ww: There is no significant difference between the

mean index scores of class F and class J.

Ho6xx: There is no significant difference between the

mean index scores of class F and class K.

Ho6yy: There is no significant difference between the

mean index scores of class F and class L.

Ho6zz: There is no significant difference between the

mean index scores of class G and class H.

Ho6aaa: There is no significant difference between the

mean index scores of class G and class I.

Ho6bbb: There is no significant difference between the

mean index scores of class G and class J.

Ho6ccc: There is no significant difference between the

mean index scores of class G and class K.

Ho6ddd: There is no significant difference between the

mean index scores of class G and class L.

Ho6
eee'

There is no significant difference between the

mean index scores of class H and class I.

Ho6fff: There is no significant difference between the

mean index scores of class H and class J.
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Ho6ggg: There is no significant difference between the

mean index scores of class H and class K.

Ho6hhh: There is no significant difference between the

mean index scores of class H and class L.

Ho6iii: There is no significant difference between the

mean index scores of class I and class J.

Ho6jjj: There is no significant difference between the

mean index scores of class I and class K.

Ho6kkk: There is no significant difference between the

mean index scores of class I and class L.

Ho6111: There is no significant difference between the

mean index scores of class J and class K.

Ho6mmm: There is no significant difference between the

mean index scores of class J and class L.

Ho6hhh: There is no significant difference between the

mean index scores of class K and class L.

Table 4.15 summarizes the data and indicates the decision in re-

lation to the critical difference.
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Table 4.15

Critical Difference Decision Table

Course Mean Score Difference Critical Difference Decision

A 65.78 8.6 11.58 NS

B 74.38

A 65.78 1.96 11.58 NS

C 63.82

A 65.78 1.17 11.58 NS

D 66.95

A 65.78 5.46 11.58 NS

E 71.24

A 65.78 7.26 11.58 NS

F 73.04

A 65.78 11.11 11.58 NS

G 76.89

A 65.78

H 70.64 4.86 11.58 NS

A 65.78 10.98 11.58 NS

I 54.80

65.78 6.64 11.58 NS

J 72.42
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Course Mean Score Difference Critical Difference Decision

A 65.78 7.37 11.58 NS

K 73.15

A 65.78 2.40 11.58 NS

L 63.78

B 74.38 10.56 11.58 NS

C 63.82

B 74.38 7.43 11.58 NS

D 66.95

74.38 3.14 11.58 NS

E 71.24

B 74.38 1.34 11.58 NS

F 73.04

74.38 2.51 11.58 NS

G 76.89

B 74.38 3.74 11.58 NS

H 70.64

B 74.38 19.58 11.58 Significant

I 54.80

B 74.38 1.96 11.58 NS

J 72.42
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Course Mean Score Difference Critical Difference Decision

B 74.38 1.23 11.58 NS

K 73.15

B 74.38 11.0 11.58 NS

L 63.38

C 63.82 3.13 11.58 NS

D 66.95

C 63.82 7.42 11.58 NS

E 71.24

C 63.82 9.22 11.58 NS

F 73.04

*
C 63.82 13.07 11.58 Significant

G 76.89

C 63.82 6.82 11.58 NS

H 70.64

C 63.82 9.02 11.58 NS

I 54.80

C 63.82 8.6 11.58 NS

72.42

C 63.82 9.33 11.58 NS

K 73.15
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Course Mean Score Difference Critical Difference Decision

C 63.82 .44 11.58 NS

L 63.38

D 66.95 4.29 11.58 NS

E 71.24

66.95 6.09 11.58 NS

F 73.04

D 66.95 9.94 11.58 NS

G 76.89

D 66.95 3.69 11.58 NS

H 70.64

D 66.95 12.15 11.58* Significant

I 54.80

D 66.95 5.47 11.58 NS

J 72.42

D 66.95 6.20 11.58 NS

K 73.15

D 66.95 3.57 11.58 NS

L 63.38

E 71.24 1.80 11.58 NS

F 73.04
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Decision

E 71.24 5.65 11.58 NS

G 76.89

E 71.24 0.60 11.58 NS

H 70.64

E 71.24 16.44 11.58* Significant

I 54.80

E 71.24 1.18 11.58 NS

J 72.42

E 71.24 1.91 11.58 NS

K 73.15

E 71.24 7.86 11.58 NS

L 63.38

F 73.04 3.85 11.58 NS

G 76.89

F 73.04 2.40 11.58 NS

H 70.64

F 73.04 18.24 11.58* Significant

I 54.80

F 73.04 0.62 11.58 NS

J 72.42
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Course Mean Score Difference Critical Difference Decision

F 73.04 0.11 11.58 NS

K 73.15

F 73.04 9.66 11.58 NS

L 63.38

G 76.89 6.25 11.58 NS

H 70.64

G 76.89 22.09 11.58 Significant

I 54.80

G 76.89 4.47 11.58 NS

J 72.42

G 76.89 3.74 11.58 NS

K 73.15

*
G 76.89 13.51 11.58 Significant

L 63.38

*
H 70.64 11.84 11.58 Significant

I 54.80

H 70.64 1.78 11.58 NS

J 72.42

H 70.64 2.51 11.58 NS

K 73.15
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Decision

H 70.64 7.26 11.58 NS

L 63.38

54.80 17.20 11.58* Significant

J 72.42

I 54.80 18.35 11.58* Significant

K 73.15

I 54.80 8.58 11.58 NS

L 63.38

J 72.42 0.73 11.58 NS

K 73.15

J 72.42 9.04 11.58 NS

L 63.38

K 73.15 9.77 11.58 NS

L 63.38

*
Significant at the .05 level

The data presented in Table 4.15 indicated that hypotheses Ho6a to

Ho6nnn were retained except those dealing with classes C-G, L-G, B-I,

D-I, E-I, F-I, G-I, H-I, J-I, and K-I. Course I, Auditing, was the one

course that consistently differed with all other courses except with
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course A, Principles of Accounting III, Course C, Introduction to Business,

and course L, Managerial Accounting.

Course I, with an index of 54.80, differed from all courses with an

index of 66.38 or more. This included all courses except Course A with

an index of 65.78, Course C with an index of 63.82, and Course L with

an index of 63.38.

Course G, Intermediate Accounting 232, had the highest index score

with a mean of 76.89. Course G, Intermediate Accounting 232, was sig-

nificantly different from Course I, Auditing, with a mean index of 54.80,

Course C, Introduction to Business, with a mean index of 63.82, and

Course L, Managerial Accounting, with a mean index score of 63.38.

Since Auditing, Course I, was consistently different, it would be

expected that the Reading Ease Score would be significantly easier than

in the other eleven courses. All twelve courses had equal total reading

population assured by proper sampling procedures.

Since the index score was calculated by the arithmetic difference

between total reading and the text readability for that course, the var-

iable of text readability was the factor that influenced the index score.

The data indicated that the text readability was the easiest for

Auditing and that the index score indicated that Auditing was signifi-

cantly different from most of the other courses, it was expected that

subjects in this class had an equal chance at receiving an A, B, or C

without regard for reading ability. Therefore, Auditing was isolated

in an additional design to determine if there was a difference in total

reading scores of a randomly selected population who received a grade

of A, B, or C.
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Table 4.16

Course

Significant Difference Summary

Mean Index Difference Critical Difference Decision

B 74.38 19.58 11.58* Significant

I 54.80

D 66.95 12.15 11.58* Significant

I 54.80

E 71.24 16.44 11.58* Significant

I 54.80

F 73.04 18.24 11.58* Significant

I 54.80

G 76.89 22.09 11.58* Significant

I 54.80

H 70.64 15.84 11.58* Significant

54.80

J 72.42 17.20 11.58* Significant

I 54.80

K 73.15 18.35 11.58* Significant

54.80

G 76.89 13.07 11.58* Significant

C 63.82

G 76.89 13.51 11.58* Significant

L 63.38

Significant at the .05 level



84

The hypotheses was:

HoA There is no significant difference in total read-

ing raw scores between subjects who received an

A, those who received a 8, and those who received

a C in Auditing.

Fifteen subjects were selected at random from the total population

of two-year accounting students. Table 4.18 summarizes the total read-

ing raw scores.

Table 4.17

Design Number Two Follow-up, Auditing
Total Reading Raw Scores

X C X
2

X X
2

X

A
X2

113 12769 104 10816 93 8649

91 8281 103 10609 106 11236

74 5476 56 3136 60 3600

86 7396 53 2809 72 5184

109 11881 82 6724 31 961

83 6889 81 6561 87 7569

147 21609 50 2500 19 361

116 13456 62 3844 64 4096

115 13225 25 625 37 1369

100 10000 44 1936 29 841

102 10404 28 784 43 1849

82 6724 44 1936 82 6724

121 14641 62 3844 6 36

114 12996 64 4096 51 2601

90 8100 58 3364 22 484

X1543 EX' = 163847 EX 916 EX
2
63584 EX 802 EX

2
55560
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The raw data was subjected to a one-way analysis of variance,

Table 4.18

Analysis of Variance Decision Table For
Total Reading Raw Scores in Auditing

Tabular F
Source of Variation df ss Ms Computed F a = .05

*
Grade 2 21226.8 10613.4 17.51 3.23

Error 42 25450.4 605.96

Total 44 46677.2

*
Significant at the .05 level

The computed F value of 17.51 was larger than the tabular F value

of 3.23, and the null hypotheses HoA was rejected. There was a signifi-

cant difference in total reading raw scores among those subjects who

received an A, B, or C.

The exact location of this difference was unknown, which required

the following hypotheses.

HoB There is no significant difference in total reading

raw score between those subjects who received an A

in Auditing and those who received a B.

Ho There is no significant difference in total reading

raw score between those subjects who received an A

in Auditing and those who received a C.

Hop There is no significant difference in total reading
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raw score between those subjects who received a

B in Auditing and those who received a C.

Table 4.19 summarizes the data and hypotheses decisions.

Table 4.19

Critical Difference Decision Table

Mean Total Reading Critical

Group Raw Score Difference Difference Decision

A 53.47 7.60 9.0 NS

B 61.07

*

A 53.47 49.40 9.0* Significant

C 102.87

61.07 41.80 9.0 Significant

102.87

Significant at the 0.5 level.

Subjects who received A's did not have significantly different total

reading raw scores than those who received B's.

The difference in total reading raw scores between those receiving

A's and C's was significant; therefore Hoc was rejected. The difference

in total reading raw scores between those receiving B's and C's was sig-

nificant; therefore HOD was rejected. However, it was observed

that the order was reversed from observations in design number one.

In design number one, those subjects who received 3.00 and
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higher had significantly higher total reading raw scores than those who

had 3.00 or less grade point average. In Auditing, those who received

A's had a mean total reading raw score of 53.47, while those who received

C's had a mean total reading raw score of 102.87. This was the reverse

of what was expected having observed design number one hypotheses deci-

sions.

Grade

A

B

C

Table 4.20

Auditing

Mean Total Reading Raw Score

53.47

61.07

102.87

There is no interaction effect: twelve required

courses times the grade received.

The computer F value of 0.74 is smaller than the tabular F value

of 1.54 at the alpha level of .05, the null hypothesis was retained.

There was no interaction. The index score was found to have an equal

order of magnitude on levels of both independent variables.
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Summary

This research used two designs to study the relationship of aca-

demic achievement to the readability of texts and the reading ability

of the students.

Design number one compared two groups who had grade point averages

of 3.00 and above, and 3.00 and below. The independent variables in this

design were vocabulary raw scores, comprehension raw scores, and total

reading raw scores as achieved on the Nelson-Denny Reading Test, Form C.

An index score was also compared for both groups. The index score

was computed by subtracting the mean readability of the required texts

from the subject's total reading raw score. The Flesch Reading Ease

Formula was used to determine text readability.

Design number two was a 12 x 3 array comparing student's index

scores at three levels of achievement, A, B, or C, in each of twelve

selected courses. Design number two used a two-way analysis of variance

to determine differences in grades, courses, and interaction.

In answering the seven research hypotheses, results of the data

revealed that the subjects who had a 3.00 and higher grade point

average had significantly higher vocabulary raw scores, total reading

raw scores, and index scores than did those subjects who had a 3.00 or

lower grade point average. The comprehension scores of both groups were

statistically the same.

In design number two, where the variance between index scores

across grades and courses were considered, the data indicated that there

was a significant difference in both grades and courses. A t test for
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multiple means was employed to find which variables were different. The

data indicated that there was a significant difference in index scores

between those who received A's and those who received C's. The

difference in index scores between those who received A's and those

who received B's, and between those who received B's and those who

received C's, was not significant.

The F statistic revealed a significant difference in courses; there-

fore, a t test of multiple means was employed to discover which course(s)

differed. Auditing was found to differ significantly with all courses

except Principles of Accounting 111, Introduction to Business, and

Managerial Accounting.

Auditing was further subjected to a one-way analysis of variance

by sampling the total reading raw scores of fifteen subjects in each

category of those who received A's, B's, and C's. These data indicated

that a reversal of expected total reading raw scores for the three

categories existed. The best readers with a mean total reading raw

score of 102.87 received C's, while the poorer readers with a mean total

reading raw score of 53.47 received A's.
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V. SUMMARY

Statement Of The Problem And Research Design

The purpose of this study was to determine the relationships that

existed between academic achievement, textbook readability, and the read-

ing ability of two-year accounting technology students. The study was

conducted at the Oregon Institute of Technology, located in Klamath

Falls, Oregon. The two-year associate degree students graduating in

accounting technology were selected as the subjects.

The dependent variables were twelve selected accounting classes,

grades earned in the twelve selected accounting classes, and grade point

average of 3.00 and higher and 3.00 and lower earned by the subjects

enrolled in the two-year accounting technology program. The independent

variables were vocabulary, comprehension, total reading raw scores

on the Nelson-Denny Reading Test, Form C, and an index score. The

index score was computed by subtracting the text readability from

the total reading raw score. The following data were collected for

the study:

I. Identified the accounting students who were enrolled in

the associate of arts degree in accounting technology and

who had completed the selected courses used in this study.

The subjects were identified by Donald Isensee, Curriculum

Coordinator of the Business Department.
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2. Notified the subjects that: (1) their scores would

remain anonymous, (2) the purpose for which the testing

had been done, (3) procedures for data use, (4) the re-

search had been approved by the Human Rights Committee

of Oregon State University, and (5) the research had

been approved by the Dean of Academic Affairs at Oregon

Institute of Technology.

3. Administered a questionnaire data on age, sex, and

college reading classes they may have taken.

4. Requested the subjects' permission in writing to examine

and use their grades and grade point averages for the

study.

5. Administered the Nelson-Denny Reading Test, Form C,

according to the instructions in the examiner's manual.

The test was administered to the entire population of

subjects during regular class periods of their account-

ing classes.

6. Compiled scores in vocabulary, comprehension, and total

reading. Computed the mean and standard deviation of

the scores collected.

7. Computed the readability of the required accounting

texts using the Flesch Reading Ease formula. Deter-

mined the mean and standard deviation for the texts.

8. Computed the grades received by the subjects in the

twelve accounting classes and computed the overall



92

mean and standard deviation for each course and the mean

and standard deviation for cumulative grade point average.

9. Computed the index score for each subject for each account-

ing course and found the mean index score.

The hypotheses tested in this study were:

Major:

Ho
1

There was no significant difference in index scores

between students who had a cumulative grade point

average of 3.00 and higher, and students who had a

cumulative grade point average of 3.00 and lower.

There was no significant difference in index scores

between students who earned an A, B, or C in selected

accounting courses.

Minor:

Ho
3

There was no significant difference in vocabulary

raw scores between students who had a cumulative

grade point average of 3.00 and higher, and students

who had a cumulative grade point average of 3.00 and

lower.

Ho
4

There was no significant difference in comprehension

raw scores between students who had a cumulative

grade point average of 3.00 and higher, and students

who had a cumulative grade point average of 3.00 and

lower.

Hoy There was no significant difference in total reading
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raw scores between students who had a cumulative grade

point average of 3.00 and higher, and students who had

a cumulative grade point average of 3.00 and lower.

Ho
6 There was no significant difference in index scores

between the twelve selected accounting courses.

No
7

There was no interaction effect: twelve required

courses times grades received.

The two designs were necessary to isolate and test the seven

hypotheses. The first design divided the total population of students

into two groups. Group one was composed of students who had a cumula-

tive grade point average of 3.00 or lower in the twelve selected

courses, and group two was composed of students who had a 3.00 or

higher cumulative grade point average. From the population, ten sub-

jects in each group were randomly selected to test hypotheses Hop

Ho3, HO4, and Ho
5
by analysis of variance.

The second design was constructed to answer hypotheses Hot, Ho6,

and Ho7. In each of the twelve selected accounting courses, fifteen

subjects were randomly selected who had received a C for that course,

fifteen who had received a B, and fifteen who had received an A. The

index scores of each group were compared between grades, and between

courses using the analysis of variance.

Findings

Those students who received a grade point average of 3.00 or

higher had significantly higher vocabulary raw scores, total reading
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raw scores, and index scores than did thosstudents who received a

grade point average of 3.00 or lower. The comprehension raw scores

showed no difference between the two groups.

When considering the index scores of randomly selected groups of

accounting students there was a significant difference between those

subjects who received A's, B's, or C's. A t test of multiple means

was used to determine if the difference in index scores was between

those who received A's and B's or between those who received B's and

C's, or between those who received A's and C's. It was found that

the index scores were significantly different between those who re-

ceived A's and those who received C's. There was no difference between

those who received A's and those who received B's and between those who

received B's and those who received C's.

There was a significant difference in index scores between the

twelve selected accounting technology courses. It was unknown which

of the twelve courses differed from another, therefore, a t test of

multiple means was employed to test the sixty-six different comparisons.

The data indicated that Auditing consistently differed from the other

courses, and the index scores in that course were significantly dif-

ferent from the other courses. Furthermore, the data indicated that

the total reading raw scores of the subjects in Auditing were signifi-

cantly different, but in the opposite pattern as expected from the

hypotheses decisions in Ho2a, Ho2b, and Ho2c. In Auditing, the high-

est total reading raw scores occurred in the group of subjects who

received C's, and the lowest total reading raw scores occurred in the

group of subjects who received A's.
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Conclusions

Based on the data, it was concluded that:

1. there was a significant relationship between students' reading

ability, text readability, and academic achievement.

2. students with a 3.00 or higher grade point average had

significantly higher total reading raw scores, vocabulary

raw scores, and index scores.

3. students who received A's in the twelve selected courses

had significantly higher index scores than those who

received C's.

4. the students' reading ability was not a positive factor

when the readability of the text was 52.58.

5. the index scores can be used as a predictive model to

identify students who might otherwise experience frustra-

tion and academic failure. Students identified as those

who would be unable to achieve academic success should

be further counseled into a reading improvement course, or

advised to reassess his vocational goals.

6. the index score can be used as a predictive model knowing

that certain cultural and sociological variables cannot

be controlled. Student variables such as maturity level,

intellectual level, economic level, previous experience,

motivation, ethnic identity, and language competency are

difficult to quantify and are negated by random sampling.
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7. the index score can be used as a predictive model in

other technological curricula.

Implications

The results of this research indicated that there are several im-

plications for higher education. (1) Students with low reading ability

may be refused admittance. (2) Reading improvement programs may be in-

cluded in the curriculum to increase the students' reading ability.

(3) Instructors should be made aware of the relationship that exists

between text readability, student's reading ability, and academic

achievement. (4) Textbooks of lower readability may be substituted

for those that are more difficult without sacrificing academic rigor

or subject content. (5) Instructors should be given instruction on

how to direct their students to read difficult texts.

Suggestions for Further Study

Further study needs to be conducted concerning the relationship

between academic achievement, text readability, and student's reading

ability.

(1) Future research projects should vary the text difficulty

over a much wider range to test the index score concept. (2) Further-

more, future research should attempt to find the level at which the

index score becomes significant so that a predicting device could be

developed for admission standards and/or for diagnostic procedures.

(3) Similar research needs to be done in other academic areas of
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two-year degree programs as well as four-year degree programs. (4) It

is suggested that research be conducted in each curriculum to determine

the required text readability levels that are consistent with the

students' reading ability and academic success. Each institution

should conduct research to establish the minimum student index score

that would predict academic success. (5) Further research should be

done using an Individual Reading Inventory in place of the Nelson-

Denny Reading Test. The inventory should be constructed from the

texts in the technical curricula. (6) Studies should be conducted

to determine the relationship between students' reading ability, text

readability, academic achievement, and the subjects' social-cultural

factors.
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APPENDIX A

FLESCH FORMULA

HOW TO TEST READABILITY

I. FULL TEST OR SAMPLING?

If your piece of writing is reasonably short, or if you

want to be as exact as possible in your readability estimate,

apply the readability test to all the material. Otherwise, it

is more practical to take samples.

II. HOW TO PICK SAMPLES

If you take samples, be sure to take enough for a fair

test. Ordinarily, three to five samples of an article and

twenty-five to thirty of a book will do.

Don't try to pick "good" or "typical" samples; take them

at random. It is best to go by a strictly numerical scheme.

For instance, take every third paragraph of a short article or

every other page of a longer piece. But don't use the intro-

ductory paragraphs of your piece as samples; usually they are

not typical of the style of the whole piece. If you want to

test the readability of the introduction, test it separately.
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Take samples of 100 words each. Start each sample at

the beginning of a paragraph.

III. HOW TO COUNT WORDS

Count each word in your piece of writing. If you are

using samples, take each sample and count each word in it up

to 100. After the 100th word, put a pencil mark.

Count as a word all letters, numbers, or symbols, or

groups of letters, numbers, or symbols, that are surrounded

by white space. Count contractions and hyphenated words as

one word. For example, count each of the following as one

word: 1948, $19,892, e.g., C.O.D., wouldn't, week-end.

IV. HOW TO FIGURE THE AVERAGE SENTENCE LENGTH

As your next step, figure the average number of words

in your sentences.

A. If you test a whole piece of writing, this means that

you count all the sentences and then divide the num-

ber of words by the number of sentences, rounding off

the result. For example, if you have 183 words and 9

sentences, the average sentence length is 20.

B. If you are using samples, count the number of sentences

in each sample; then add the number of sentences in all
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samples and divide the number of words in all

samples by the total number of sentences.

C. In a 100-word sample, the 100-word mark will usually

fall in the middle of a sentence. Count such a sen-

tence as one of those in your sample, if the 100-word

mark falls after more than half of the words in it;

otherwise disregard it. For example, the sentence

"This was not the case" should be counted in if the

100-word mark falls after the word not, but disre-

garded if the 100-word mark falls before it.

If you had three 100-word samples, containing 3, 9,

and 7 sentences, your average sentence length would

be 300 divided by 19, or 16 words.

D. In counting sentences, count as a sentence each unit

of thought that is grammatically independent of an-

other sentence or clause, if its end is marked by a

period, question mark, exclamation point, semi-colon,

or colon. Incomplete sentences or sentence fragments

are also to be counted as sentences. For example,

count as two sentences: What did the minister talk

about? Sin. Count as two sentences: The Lord is my

shepherd: I shall not want. Count as three sentences:

There are two arguments against this plan: 1. It is
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too expensive. 2. It is impractical. Count as two

sentences: Result: Nobody Came. But count as one

sentence only: He registered, but he did not vote.

(Two independent clauses, combined into a compound

sentence with only a comma.) Count as one sentence:

There were three people present: Mary, Robert, and

John. (The words after the colon are not a separate

unit of thought.) Count as one sentence: This pro-

ject is supposed to: (a) provide training; (b) stim-

ulate suggestions. (No part of this is an indepen-

dent clause. Count such material as one sentence

even if it is paragraphed.)

E. In dialogue, count the words he said or other speech

tags as part of the quoted sentence to which they

are attached. For example, count as one sentence:

He said: "I have to go." Count also as one sen-

tence: "That's all very well," he replied, showing

clearly that he didn't believe a word of what we

said.

For more examples of how to count sentences, study the

separation of sentences shown in the examples. They are

marked in this book by/.
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V. HOW TO FIGURE THE AVERAGE WORD LENGTH

As your next step, figure the average word length in syl-

lables. To do that, count all syllables and divide the total

number of syllables by the number of words. In the formula,

this measure is expressed as the number of syllables per

hundred words; therefore, multiply your result by 100.

If you use 100-word samples, count the total number of

syllables in all your samples and divide by the number of

samples.

Both ways you will get the number of syllables per 100

words.

Count syllables the way you pronounce the word; e.g.,

asked has one syllable, George's two, determined three, and

pronounciation five. Count the number of syllables in sym-

bols and figures according to the way they are normally read

aloud, e.g. two for $ (dollars), three for R.F.D. (are-eff-

dee), and four for 1916 (nineteen sixteen). However, if a

passage contains lengthy figures or more than a few, your

estimate will be more accurate if you leave these figures

out of your syllable count; in a 100-word sample, be sure

to add instead a corresponding number of words after the

100-word mark.

If in doubt about syllabication rules, use any good

dictionary. Count the syllables in all the words, even if
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they may seem "unfair", e.g., in such words as vegetables

or California. Otherwise, your estimate will not be com-

parable to statistical estimates of other materials.

As a practical shortcut, count all syllables except

the first in all words of more than one syllable; then add

the total to the number of words tested. It is also help-

ful to "read silently aloud" while counting.

VI. HOW TO FIND YOUR READING EASE SCORE

To find your Reading Ease Score, after you have found

the average sentence length in words and the number of syl-

lables per 100 words, use the HOW EASY? chart on the next

page.

You can also use this formula:

Multiply the average sentence length by 1.015

Multiply the number of syllables per 100
words by .846

Add

Subtract this sum from 206.835

Your Reading Ease Score is:

The Reading Ease Score will put your piece of writing on

a scale between 0 (practically unreadable) and 100 (easy for

any literate person).
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HOW EASY?

Grade Equivalents:

CHART

90-100 4th Grade

80-90 5th Grade

70-80 6th Grade

60-70 7th Grade or 8th

50-60 Some High School

30-50 H.S. or College

0-30 College

Length of
Other Interpretations: # of Syllables Sentence

90-100 Very Easy Comics 123 per 100 8 words

80-90 Easy Pulp Fiction 131 per 100 11 words

70-80 Fairly Easy Slick Fiction 139 per 100 14 words

60-70 Standard Digests, Time 147 per 100 17 words

50-60 Fairly Dif-
ficult Harper's 155 per 100 21 words

30-50 Difficult Academic 167 per 100 25 words

0-30 Very Dif-
ficult Scientific 192 per 100 29 words



113

APPENDIX B

QUESTIONNAIRE

Name Age Sex

Have you taken a class in reading at the college level? Yes

You have my permission to use grades from my permanent record.

This study will not use your name and you can be assured of total
anonymity.
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APPENDIX C

DESIGN NUMBER TWO INDEX SCORES

Factor: Factor: Grade in Class

Course C B A

27 33 63 58 54 56 78 106 62

Principles of 40 118 56 65 93 50 72 94 115

Accounting 111 76 42 68 43 94 50 67 76 55

75 58 72 65 72 68 99 49 105

65 84 61 34 31 18 45 63 74

79 69 52 123 86 113 112 101 79

Principles of 57 44 40 91 79 77 122 81 79

Accounting 112 47 59 63 63 72 75 75 50 101

83 82 57 125 62 100 106 70 38

41 63 55 25 56 49 82 75 89

49 32 82 61 74 58 73 117 92

Introduction to 39 40 17 44 33 36 48 114 40

Business 101 52 55 56 98 55 30 71 67 42

71 41 49 54 64 41 93 67 62

68 83 47 75 105 63 93 104 117
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Factor: Factor:

C

Grade in Class

B ACourse

64 57 37 107 41 34 97 60 68

Personal 42 86 29 91 33 98 64 103 93

Financial 76 68 60 110 48 55 80 115 118

Management 325 35 42 25 85 47 68 40 72 92

23 54 60 66 86 67 93 43 81

54 79 58 66 46 69 78 98 120

Intermediate 49 80 60 45 110 72 53 35 109

Accounting 41 37 54 60 38 47 59 103 86

230 44 54 46 72 97 88 98 76 80

60 76 69 22 122 122 67 119 88

56 74 78 55 64 90 80 122 105

Intermediate 68 24 56 47 48 74 84 75 37

Accounting 51 62 49 80 40 100 69 121 78

231 43 112 71 62 73 99 88 84 53

46 81 124 61 124 71 111 21 76

79 83 47 122 125 62 112 79 101

Intermediate 57 57 75 74 100 101 84 80 81

Accounting 50 69 25 91 84 49 125 106 56

232 40 52 113 75 63 41 90 83 48

72 44 82 82 80 90 123 38 70
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Factor: Factor:

C

Grade in Class

B ACourse

48 38 41 72 54 116 92 114 66

Business 60 53 31 72 79 55 73 113 91

Law 251 43 16 63 47 40 95 61 82 85

35 70 92 66 104 76 32 97 88

54 48 74 81 103 78 116 83 82

60 33 94 104 82 25 93 87 43

Auditing 49 68 37 64 81 44 106 19 82

240 38 56 63 103 58 28 60 64 6

29 30 62 56 50 44 72 37 51

21 61 47 53 62 62 31 29 22

76 69 44 120 85 66 109 103 93

Advanced 60 80 72 80 35 59 74 98 60

Accounting 54 49 60 119 72 22 122 78 98

253 64 41 46 70 97 110 76 53 67

47 54 79 88 64 38 71 45 92

54 22 79 62 59 47 78 103 110

Principles 49 61 76 66 38 103 119 81 98

of Manage- 49 61 76 66 38 103 119 81 98

ment 310 44 60 88 41 74 72 88 45 67

60 55 37 53 54 69 98 78 109

72 46 80 69 97 122 91 98 120
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Factor:

C

Factor: Grade in Class

B ACourse

44 62 69 72 69 93 56 66 72

Managerial 39 12 28 50 78 70 68 88 65

Accounting 31 50 109 67 98 25 42 87 98

322 34 36 66 88 37 59 57 58 57

49 100 44 110 52 87 99 67 43


