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ABSTRACT

The relationship between the reading ability of college

=.+udents with the readability of college textbooks they typically

f,ncounter was studied. Subjects in the study were 215 students

enrolled in Freshman Composition during the Spring 1976 semester.

Measures from the Nelson-Denny Reading Test and the Dale-Chall

Readability Formula were used to assess the relationship between

reading ability and the readability of the textbooks. It was

concluded that 72% of the students were scoring at or above the

freshman reading level. Moreover, 4 out of the 6 freshman textbooks

used in the study might be considered 4_appropriate for over of

the total student sample.
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Introduction

Most studies have generally found that there are huge dis

crepancies between the reading ability of college students and the reada

bility levels of their texts. This is quite a serious problem as most

courses rely quite heavily upon assigned textbook materials. If the students

are having difficulties with the readings, then they will most likely have

trouble obtaining high grades in their courses or even passing their courses.

Additionally, constant efforts by a student to read matel.ial which is

significantly above his reading level might lead to frustration, anger,

resentment, etc., feelings which are certainly not conducive to successful

academic achievement nor continued college attendance. Thus, huge dis

crepancies between stud.:It reading ability and textbook readability proba

bly exert a tremendous impact upon attrition rates.

The purpose of this study is to determine where students attending

Towson State College stand in relation to the readability of their texts.
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REVIEW OF THE LITERATURE

The average reading level of college freshmen has often been

shown to be below grade level 13.0. However, the mean reading level is

not indicative of the true seriousness of the problem a5 further inspection

will usually reveal an extended range of reading level scores. Martin, for

instance, obtained a mean reading level of 12.6 for freshmen at New York

City Community College. However, individual scores on the NelsonDenny

Reading Test (Form A) ranged from the 1st percentile to the 99th percentile.

While 43.6% of the students were reading at grade level 13.0 or above, 25%

were reading at grade level 11.0 or below (with 19.7% of them reading at

grade level 10.5 or below). Thus, college instructors, in assigning texts,

must be cognizant of the fact that many of their students are reading con

siderably below grade level.

How well have college instructors reacted to the fact that many

of their students are, reading below grade level? Judging from the available

research, the answer is "not very well at all". The discovery of substan

tial discrepancies between the reading level of students and the readability

levels of their texts has been found to be the norm.

Cline (1972) compared the readability of textbooks at a Missouri

community college with the reading levels of the freshmen who used them

(reading ability was determined by the NelsonDenny Reading Test, reada

bility was determined by the DaleChall Readability Formula). Of the 17

textbooks he analyzed, 12 were above the reading ability of at least 50%

of the students in those classes, while 7 were above at least 75% of the

students in those classes. In all, Cline found that 52% of the students in

all of the classes had reading abilities below their texts. He concluded

that "The results are startling when it is considered that the average



ability of the students was computed to be grade level 12.6, which is

probably higher than most community colleges. The results indicate that

disparities exist between the readability of community college textbooks

and reading ability of their users."

McClellan (1970), after administering the NelsonDenny Reading

Test to 358 students in 20 classes, found that:

a) 30.2% of the students were reading at the 13.0 grade level or above.

b) 33.5% were reading at the 10th, llth, or 12th grade level.

c) 32.1% were reading at the 7th, 8th, or 9th grade level.

d) 4.2% were reading below the 7th grade level.

In comparing the readability level (DaleChall Readability Formula) of a

social science text with the reading level of the 4 classes using it.

McClellan discovered that the difference between the two measures to be

statistically significant. She also found a statistically significant

difference between the readability of a Guided Studies English text and

the reading ability of the students using it. Finally, an analysis of 20

selected textbooks revealed that 8 had readability scores of grade level

16.0 or above, while 4 had a readability level ranging from grade level

13 through grade level 15.

Hagstrom, in one study (1971), compared the reading level of

359 junior college student: (as determined by the Diagnostic Reading Test)

with the readability of their textbooks (DaleChall Readability Formula).

Of the 29 textbooks he evaluated for 16 different classes, almost half of

them (14) "proved to be inappropriate for the learners if we say that a

text should not be more than one grade level above the reading ability of

the student who uses it". In another study (1974), Hagstrom compared the



reading level of students (Diagnostic Reading Test) in 5 different

occupational courses with the readability levels of their textbooks

(DaleChall Readability Formula). Of the 12 texts evaluated, he found that

9 proved to be inappropriate for the learners on the basis that a text

should not be more than one grade level above the reading ability of the

student who uses it.

Kurzman (1974) cor::pared the reading ability of 81 students taking

social science courses at a senior college in the Bronx, New York, with

the readability levels (SMOG) of 23 of their social science textbooks.

The average reading level of the students, as letermined by the Nelson

Denny Reading Test, was 10.4. The average readability levels of the texts

(comprised of evaluations from the SMOG, from 2 reading teachers, and from

the social science teachers whose books were being used) showed a range

of fro::: grade 13 through grade 17. Four of the texts were on the 13th grade

level, 7 were on the 14th grade level, 5 were on the 15th grade level, 6

were on the 16th grade level, and 2 were cn the 17th grade level. Kurzman

stated that "This study shows that social science textbooks used by a

group of college freshmen were in most cases many grade levels above their

reading ability. For use in selfstudy, which is one of the main objectives

of a college education, the textbooks were found to be too difficult for

many of the students to comprehend adequately or properly".

Burford (1970) compared the reading ability (Cooperative English

Test: Reading Comprehension Form 1A) of freshmen in 21 sections of the

Ea.rth Science 141 course at East Texas State University with the readability

(Da1eChp11 Readability Formula) of their earth science textbooks. The

reading abilities of the students were found to range from the 8th grade

level to the college graduate level, with the mean falling at the 13th
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grade level. In comparison, a majority of the samples of reading material

taken from the texts were rated at the 12th and 13th-15th grade levels.

This was above the reading level of 3e% of the students.



STATEMENT OF ThT PROBLEM

This study was conducted to assess the relationship between the

reading ability of college students with the readability of college text-

books they typically encounter.

SUBJECTS

The subjects in this study were 215 students enrolled in English

30-102 (Freshman Composition) during the Spring 1576 semester. Of the 215

subjects who participated in the study, 161 or 74.9% were freshmen, 33 or

15.3% were not freshmen, and 21 or 9.e% were unidentified with respect to

class standing. The subjects were selected from intact classes consisting

of approximately 15 students in each section.

The textbooks selected for the study were a sample of those texts

commonly used by freshmen at Towson State College. Textbooks were selected

from the lower division courses which offered the greatest number of sections

(indicating that the course attracts a substantial number of underclassmen).

Those courses which best fit that criteria were Freshman Composition 30-102,

General Psychology 70-101, History of the United States 40-145 and 40-146,

Introductory to Sociology 80-151, and Current Health Problems 41-101. Text-

books from several important subject areas were purposely excluded from the

study. This was due to the fact that readability formulas are not applica-

ble to all types of reading material. Textbooks in the areas of mathematics

(which rely upon formulas) and the sciences (which rely upon highly specific

terminology) would appear to be outside the jurisdiction of a readability

formula such as the Dale-Chall. As a consequence, textbooks in these sub-

jects were excluded from this study.

9



PROCEDURM

The Nelson-Denny Reading Test was administered to 215 Towson

State College students during the second week of the Spring 1976 semester.

All of the testing took place in 15 sections of Freshman Compositon. The

selection of the specific Freshman Composition sections to be tested was

based primarily upon availability. Testing occurred only in those sections

in which the instructor had previously consented to the use of his students

for the study.

In order to meet ethical demands, a statement was read prior to

the administration of the examination which stressed the voluntary nature

of the testing situation. The students were told that they were not re-

quired to take the test but could instead leave class early. Nevertheless,

the vast majority of the students chose to take the exam.

A sample of textbooks which were commonly used by freshmen at

Towson State College was selected from those lower division cour3es offering

the greatest number of sections. These courses were: English Composition,

History of the United States, Introduction to Sociology, Current Health

Problems and General Psychology. The selection of the psychology and

health textbooks was a relatively simple matter, as a decided favorite was

clearly observed in both cases. However, for the remaining three courses,

there was a multitude of textbooks from which to choose. As a result, a

list containing several of the most commnly used textbooks in English 30-102,

History 40-145, and Sociology 80-101 was requested from each of the appropriate

department chairmen. From these lists, 4 textbooks were chosen to be used

in the study (1 in history, 1 in English, and 2 in sociology).

Samples of approximately 100 words were taken from each textbook

at intervals of 12-16 pages. Each sample was then fed to a computer prb--

viously programmed with the Dale-Chall Readability Formula.

10
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RESULTS

Of the 215 students tested with the NelsonDennyi161 (74.9%)

classified themselves as freshmen, 33 (15.3%) classified themselves as

nonfreshmen, and 21 (9.8%) failed to identify their class standing.

Approximately onehalf of the students were tested with Form C of the

NelsonDenny while the remaining half were tested with Form D. A summary

of the test results is provided in Tables 1 and 2. In addition, highly

detailed graphs of the raw data may be viewed in Appendix 1.

As indicated in Table 1, the mean scores on the vocabulary and

comprehension sections of Form C of the NelsonDenny were 36.58 and 41.80,

respectively, with the mean total score being 78.38. The grade equiva

lents for these mean scores (see Appendix 2) are 14.5 (vocabulary), 13.5

(comprehension), and 13.9 (total). Thus, the mean student score on each

scale of the NelsonDenny was at the college level. With respect to Form D

(Table 2), the mean raw scores were 40.41 (vocabulary), 43.92 (comprehension),

and 84.33 (total). These translate into grade equivalents of 14.7, 13.7,

and 14.1, respectively. Thus, once again, the mean score for each scale

of the NelsonDenny was at the college level.

Although the grade equivalents of the mean student scores closely

approximated the actual grade level of the students tested, Table 3 reveals

that individual student scores could be found all along the continuum of

measurable grade levels. On the vocabulary section of the test, students

scored anywhere from the 7th grade level to somewhere above the 15th grade

level. Over 78% of the students received scores which were deemed to be

on the college level, with 35.8% of them obtaining scores which, at the

least, corresponded to the 15th grade. However, it must also be reported

that 21.9% of the students did not score at the college level.

ii



Student scores on the comprehension section of the NelsonDenny

were also distributed quite freely along the grade level continuum. Scores

ranged anywhere from below the 6th grade level to an undetermined point

above the 15th grade level. Between 64 and 65 percent of the students

registered at the co/lege level, with 23.8% of them attaining or surpass

ing the 15th grade level. In contrast, a total of 76 students or 35.5%

failed to score at the college level.

NelsonDenny total scores (which consist of both the student's

vocabulary and comprehension scores) were also distributed across all the

measurable grade levels. Scores ranged anywhere from approximately the 6th

grade level to somewhere above the 15th grade level. On this measure of

"total" reading ability, 72% of the students succeeded in reaching the

college level whil 2 fell somewhere below that point.

Information concerning the readability of each textbook used in

the study is provided in Table 4. Both the English and History textbooks

appear to pose the fewest problems to students reading at the college level,

as only 9.4% of the samples taken from the History text and 21.4% of the

samples taken from the English text were considered to be at the freshman

reading level or above. The remaining 4 textbooks contain a much higher

proportion of college reading material. Sixtythree percent of the samples

taken from the psychology textbook were scored as being at or above the

freshman reading level, while comparable figures for the remaining texts

were 58.6% (health), 56.8% (sociology Light and Keller), and 47.9%

(sociology Popenoe). Thus, over half of the samples taken from three of

the six textbooks used in the study were at or above the freshman reading

level; with the proportion of samples from a fourth textbook closely ap

proaching this figure.
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COrICLUSIO7n

An inspection of the NelsonDenny test data reveals tha7, the

distribution of student scores was visibly skewed towards the upper grade

levels. Clearly, most of the students were scoring at or above the fresh

man reading level. This leads to two questions. First, are the Nlson

Dc..my grade equivalents valid interpr_tations of 'he raw scores? Se7ond,

even if the reading ability of the vast ma,lority of students is at the

'evel, does this !lecessarily indicate that the situation is a

tctally satisfactory one?

As stated earlier, 72", of the s-udents received total reading

sco:e: whi corresponded to the college level. This was determined by

use of the NelsonDenny raw score to zrade equivalent chart shown in Appendix

2. An important point to remember about this chart is that it is based

upon data derived primarily from high school students. Ali the grade

equivalents it lists which fail outsir of the high school range are extra

Dolations. Thus, the college level grade equivalents were not developed

from Zormation supplI:ed by college students, but were based upon extensions

of the data obtaineku from high school students. This suggests that, for

college students, the transformation f raw scores to grade levels is not

a satisfactory manner of interpretin,; Nelson,,Denny test results as the grade

equivalents were not based upon a similar population.

Although the above statements offer a sceptical view towards the'

utilization of NelsonDenny grLle equivalents, the purpose of this study

necessitated ':heir use. Again, the purpose of this study was to determine

the reading level of Towson State College student: and compare it to the

readability of several of their texts. Since reading level refers to the
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degree of reading ability apropriat :,. for a particular age or grade level,

it was imperati-de that the exrime:iter be able to categcrize test scores

in terms of the grade levels for which they were appropriate. The r-ade

equivalent chart offered the only a-de_ilable means of doing so; therefore,

most of the student test data, including the following information, is

interpreted in terms of these scores.

As reported earlier, 72-:,1a of the students received total reading

scores which correLTonded to the cone:7e level. This left 28% who did not

'eve this mark, a relatively small but rather siglificant number. If

these students were given the six textbooks listed in Table 3 to read, what

would happen? Pased upon the data, it appears that most of them would have

little difficul y with the history text or possibly even with the English

text. However, it is a completely different matter with respect to the

remaining four took:. With each, the data surc-ests that the student will

be confronted with a considerable amount of reading material which is better

suited for persons with greater reading ability. The pro;ortion of sami-

passages which wt:re coridered to le at the college level or above ranged

from 47.9'7, to 63%. Thus, out of the 6 freshman textbooks used in the study

might be considered inappropriate for over of the total student sample.

In addition, 3!4.5,1 of the sampled passai--es from the health text, 28.3% of

the sa:led passages from the psycholo- text, and 22.9% of tne sampled

passages from one of the sociolog,-,-- texts were calculted as being at least

at the 16th ..,.-ade level. This is well above the reported reading level of

the vast majority of students. It, therefore, seems plausible to assume

that even those student's who exhibited average to above averaF-e reading

ability wou/d exper.enc. i odic difficulty with these t e texts. How

ever, before this sta: accepted as a valid conclusion, several points
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should be made about the DaleChall Readability Formula.

The Dale-Chall Readability Formula is primarily based upon the

familiarity of words within the reading sample; with sentence length com

prising a secondary component to the readability equation. Thus, reading

level determined by the diffiulty of individual words rather than by

the difficulty of the overall concept presented in the sample passage.

Secondly, the grade equivalents for scores derived from the DaleChall

Readability Formula are far from exact. For instance, a score between

9.0 and 9.9 signifies that the sampled pacsage resides anywhere from thf.

13th through the 15th grade levels. DaleChall grade equivalents should,

therefore, be thought of as rough approximations.

It was the considered opinion of this expt imenter that the

grade levels computed for the reading samples were, a the average, a bit

high. What prompted this opinion was the L,servation that numerous samples

contained several unfamiliar words (words not on the DaleChall familiar

words list) which were thoroughly defined witUJI the c .itext of the book.

For example, "socialization" might have been painstakingly defined within

a sampled paragraph for the reader; with the remainder of the passage re

volving around a discussion that constantly referred to the term. The con

stant repetitini. of this "unfamiliar word" subsequently increased the

calculated reading level of the sampled passage, even though the reader

had become familiarized with the term. This type of situation was witnessed

frequently enough to suggest that it significantly influenced the overall

computation of grade levelso
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DISCUSSION

As related earlier, there existed a great deal of uncertainty

in the assignment of grade levels to measures of reading ability. The

same was also true with respect to the application of grade levels to

samples of reading material. Yet even if the grade equivalents tenta

tively proposed in this paper were declared to be absolutely correct; it

still would be questionable as to whether a student's reading level (as

reasured by tl7e NelsonDenny) accurately corresponded to the appropriate

read-!.n17 ability for material judged to be at the same grade level (by the

Da1c2-11 Fcrmula) as both forms of assessment were devised from dif

ferent student pppulations. This strongly suggests the use of an alter

native experiemental lesign which testr the student's ability to master

his textbook material in a more direct manner.
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TABLE 1

Results of Student Testing

1) NelsonDenny Reading Test Form C

Vocabulary Section

Number of classes tested . 7

Number of students tested = 109

Mean . 36.58

Median = 35

Mode . 35 (8 scores)

Thnge . 8-78

Standard Deviation 12.9449

2) NelsonDenny Reading Test Form C

Comprehension Section

Number of classes tested . 7

Number of students tested = 109

Mean = 41.80

Median = 42

Mode 52 (10 scores)

Range . 8-66

Standard Devia7.ion = 10.9878

3) NelsonDenny Reading Test

Tote-

Form C

Numter of classes tested = 7
Number of students tested = 109

Mean . 78.38

Median 78

Mode . 79 (5 scores)

Range . 32-130

Standard Deviation = 21.3939
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TABLE 2

ReaLts of Student Testing

4) NelsonDenny Reading Test Form D

Vocabulary Section

Number of classes tested = 8

Number of students tested = 106

Mean
Median
Mode
Range
StandIA Deviatior

= 40.41
= 38.5
= 7/v ill (4 scores)

6-88
. 16.9093

5) NelsonDenny Reading Test Form D

Comprehension Section

Number of classes tested = 8

Number of students tested = 105

Mean
Median
Mode
Range
Standard Deviation

= 43.92
= 44

50 (12 scores)
= 18-68

9.9560

6) NelsonDenny Reading Test Form D

Total

Number of classes tested
Number of students testA
Mean
Median
Mode
Range
Standard Deviation

8

105
. 84.33

= 84
= 74, 84, 86, 95 (4 scores)
. 26-148
. 25.0564

1 8
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TABLE 3

Distribution of Nelson-Denny Scores Across Suggested Grade Levels*

Vocabulary Section

Form D

Grade Level

6

7
8

9
10
11
12
13
14
15+

Frequency

0
1
2

4
1

9
11
13
23

42

%

0 %
.9%

1.9%
3.e%
9%

8.5%
10.4%
12.3%
21.7%
39.6%

Form C

Grade Level

6

7
8

9
10
11
12
13

14
15+

Frequency

0

3

3
2
1

5

5

21

34
35

%

0 %
2.8%
2.8%
108%
.9%

4.6%
4.6%

19.3%
31.2%
32.1%

106 student scores 109 student scores

Comprehension Section

Form D

Grade Level

below 6
6

7
8

9
10
Li.

12
1,1
.._...,

14
15+

Frequency

0
1
1

3
6

4
7

11
25
21
26

%

0 %
1 %
1 %
2. ';170

g;..7%

3.8%
6.7%

10.5%
23.8%
20.0%
24.8%

Form C

Grade Level

below 6
6

7
8

9
10
11
12
13
14
15+

Frequency

1
0

3

7
7

7

5
13
22

19
25

%

.9%
0 %
2.e%
6.4%
6.4%
6.4%
4.6%

11.9%
20,2%
17.4%
22.9%

105 student scores 109 student scores

*see appendix 2



Total

Form D

Grade Level Frequency %

6 1 1.0%

7 0 0.0%
8 1 1.0%

9 4 3.8%
10 3 2.9%

11 7 6.7%

12 14 13.3%
13 15 14.3%
14 26 24.8%

15+ 34 32.4%

105 student scores

17

TABLE 3 (cont.)

Form C

Grade Level Frequency

6 0 0.0%

7 2 1.8%
8 2 1.8%

9 3 2.8%
10 7 6.4%

11 4 3.7%
12 12 11.0%

13 32 29.4%

14 22 20.2%

15+ 25 22.9%

109 student scores
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TABLE 4

Distribution of Reading Samples Across Suggested Grade Levels*

1) subject - psychology
textbook - Hilgard;

Brace,

Introduction to Psycholoy, 6th edition, Harcourt

Jovanovich Inc.

Suggested Frequency of

Grade Level Textbook Samples %

4 and below 0 0.0%

5-6 0 0.0%

7-8 1 2.2%

9-10 6 13.0%

11-12 10 21.7%

13-15 16 34.e%
16+ 13 28.3%

46 textbook samples

2) subject - history
textbook Weinstein and Wilson; Freedom and Crisis, Vol. I, Random House.

Suggested
Grade Level

4 and below
5-6
7-8
9-10

11-12
13-15
16+

Frequency of
Textbook Samples

0
1

9
11
8

3
0

%

0.0%
3.1%
28.1%
34.4%
25.0%
9.4%
0.0%

32 textbook samples

3) subject - health
textbook - CRM; Essentials of Life and Health, Random House.

Suggested Frequency of

Grade Level Textbook Samples %

4 and below 0 0.0%

5-6 0 0.0%

7-8 1 3.4%

)-10 5 17.2%

11 -12 6 20.7%

13-15 7 24.1%

16+ 10 34.5%

29 textbook samples 21.
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TABLE 4 (cont.)

4) subject - English
Textbook - Guth; Words and Ideas, A Handbook for College Writing, 3rd edition.

Wadsworth Publishing Company, Inc.

5)

Suggested Grade Level Frequency of Textbook Samples

4 and below 1 2.4%

5-6 0 0.0%

7-8 6 14.3%

9-10 15 35.7%

11-12 11 26.2'%

13-15 8 19.0%

16+ 1 2.4%

42

subject - sociology
textbook - Light and Keller; Sociology, Alfred A. Knopf.

Suggested Grade Level Frequency of Textbook Samples

4 and below 0 0.0%

5-6 1 2.7%

7-8 1 2.7%

9-10 2 5.4%

11-12 12 32.4%

13-15 16 43.2%

16+ 5 13.5%

37

6) subject - sociology
textbook - Popenoe; SocioloR.y, Second edition, Prentice-Hall Inc.

Suggested Grade Level Frequency of Textbook Samples %

4 and below 0 0.0%

5-6 1 2.1%

7-8 4 8.3%

9-10 5 10.4%

11-12 15 31.3%

13-15 12 25.0%

16+ 11 22,9%

48

* A raw score was obtained for each reading sample by means of the Dale-Chall

readability equation. These raw scores were then translated into grade

equivalents; with the above table depicting the distribution of reading samples

across grade levels.

9
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Dale Score -

APPENDIX 3

DALE-CILATJ, FORI.MA

Number of unfamiliar woz-ds
A 100

Total Number of words

Average Sentence Length -

Number Worq 5

Number SenterIc 6S

Raw Score = (Average Sentence Length .01496) 4-

(Dale Score X .1579) +

Constant (:,,.o365)
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