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ABSTRACT

The relationship between the reading ability of ccllege
<tudents with the readability of college textbooks they typically
cncounter was studied. Subjects in the study were 215 students
enrolled in Freshman Cemposition during the Spring 1976 semestere.
Measures from the Nelsor—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 727 of the students were scoring at or above the
freshmen reading level., Moreover, 4 out of the 6 freshman textbooks
used in the study might be considered i..zppropriate for over 3 of

the total student sample.




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 1s quite a serious problem as most
courses rely quite heavily upon assigned textbook materialse 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 matexial which is
significantly above his reading level might lead to frustration, anger,
resentment, etce, feelings which are certainly not conducive to successful
academic achievement nor continued college attendance. Thus, huge dis—
crepancies between stud- 2t reading ability and textbook readability proba-
bly exert a tremendous impact upon attrition ratese.

The purpose of this study is to determine where students attending

Towson State College stand in relaticn to the readability of their textse
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REVIEW OF THE LITERATURE

The average reading level of college freshmen has often been
shown to be below grede level 13.0. However, the mean reading level is
not indicative of the true seriousness of the problem as 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 Nelson-Denny
Reading Test (Form A) ranged from the lst 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 beiow)s 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
ljevels 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 Nelson-Denny Reading Test, reada-
bility was determined by the Dale=Chall Readability Formula>. Of the 17
textbooks he analyzed, 11 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 startiing when it is considered that the average
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ability of the students was computed to be grade level 12,6, which is
probably higher than most community collegese The results indicate that
disparities exis: between the readability of community college textbooks
and reading ability of their userses" |
McClellan (1970), after administering the Nelson-Denny Reading
Test to 358 students in 20 classes, found that:
a) 3042% of the students were reading at the 13.0 grade level or above.
b) 33.5% were reading at the 10th, 1lth, or 12th grade level,
¢) 32.1% were reading at the Tth, 8th, or 9th grade level.
d) he2% were reading below the 7th grade level.
In comparing the readability level (Dale-Chall 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 ne
statistically significante She also found a statistically significant
difference between the readability of a Guided Studies English text and
the reading ability of the students using ite. Finally, an analysis of 20
selected textbooks revealed that 8 had readability scores of grade level
16,0 or above, while % 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 students (as determined by the Diagnostic Reading Test)
with the readability of their textbooks (Dale-Chall Readability Formila)e
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
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reading level of students (Diagnostic Reading Test) in 5 different
occupational courses with the readability levels of their textbooks
(Dale~Chall Readability Formula)e 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 (197L) corpared 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 textbookse
The average reading level of the students, as letermined by the Nelson—
Denny Reading Test, was 10.L., 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 froa grade 13 through grade 17. Four of the texts were on the 13th grade
level, 7 were on the 1hth 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 ccllege freshmen were in most cases many grade levels above their
reading ability. For use in self-study, 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'e.

Burford (1970) compared the reading ability (Cooperative English
Test: Reading Comprehension Form 14) of freshmen in 21 sections of the
Earth Science 141 course at East Texas State University with tﬁe readability
(Dale—Chall 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

iN
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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 levelse

This was above the reading level of 38% of the students.

ay]
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STATEMENT OF THE 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 encountere.

SUBJECTS

The subjects in this study were 215 students enrolled in English
30-102 (Freshman Composition) during the Spring 1676 semestere. Of the 215
subjects who participated in the study, 161 or 71,49% were freshmen, 33 or
15.3% were not freshmen, and 21 or 9.8% were unidentified with respect to
class standinge 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)e
Those courses which best fit that criteria were Freshman Composition 30-1C2,
General Psychology 70-101, History of the United States LO-145 and LO-146,
Introductory to Sociology 80-191, and Current Health Problems 41-101. Text—
books from several important subject areas were purposely excluded from the
studye This was due to the fact that readability formulas are not applica-
ble to all types of reading materiale. 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 studye
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PROCEDURES

The Nelson-Denny Reading Test was administered to 215 Towson
State College students during the second week of the Spring 1976 semester.
A1l of the testing took place in 15 sections of Freshman Compositone 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 studye.

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 earlye. Nevertheless,
the vast majority of the students chose to take the exame

A sample of textbooks which were commonly used by freshmen at
Towson State College was selected from those lower division courses offering
the greatest number of sectionse These courses weres: English Composition,
History of the United States, Introduction to Sociology, Current Health
Problems and General Psychologye. The selection of the psychology and
health textbooks was a relatively simple matter, as a decided favorite was
clearly observed in both casese However, for the remaining three courses,
there was a multitude of textbooks from which to choosee As a result, a
list containing several of the most commenly used textbooks in English 30-102,
History LO-145, and Sociology 80-101 was requested from each of the appropriate
department chairmene. From these lists, A4 textbocks were chosen to be used
in the study (1 in history, 1 in English, and 2 in sociology)e

Samples of approximately 100 words were taken from each textbook
at intervals of 12-16 pages. Each sample was then fed to a computer pre-

viously programmed with the Dale-Chall Readability Formulae

19



RESULTS

Of the 215 students tested with the Nelson-Denny, 161 (74e9%)
classified themselves as freshmen, 33 (15.3%) classified themselves as
non—freshmen, and 21 (9.8%) failed to identify their class standing.
Approximately one—half of the students were tested with Form C of the
Nelson-Denny while the remaining half were tested with Form De 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 Nelson-Denny 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 1he5 (vocabulary), 13.5
(comprehension), and 13.9 (total)e Thus, the mean student score on each
scale of the Nelson-Denny was at the college levele With respect to Form D
(Table 2), the mean raw scores were LOe4l {vocabulary), 43.92 (comprehension),
and 8L.33 (total)s These translate into grade equivalents of 1he7, 1347,
and 1Lk.l, respectively. Thus, cnce again, the mean score for each scale
of the Nelson-Denny was at the college levels

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 Tth grade level to somewhere above the 15th grade
leveles 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.
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Student scores on the comprehension section of the Nelson-Denny
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 6L, and 65 percent of the students
registered at the college level, with 23.8% of them attaining or surpass-
ing the 15th grade levels In contrast, a total of 76 students or 3545%
failed to score at the college level.

Nelson=Denny 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

mtotal" reading ability, 72% of the students succeeded in reaching the
college level while 28% fell somewhere below that pointe.

Information concerning the readability of each textboox used in
the study is provided in Table 4e Both the English and History textbooks
appear to pose the fewest problems to students reading at the college level,
as only 9e4% of the samples taken from the History text and 214% of the '
samples taken from the English text were considered to be at the freshman
reading level or abovee. The remaining L textbooks contain a much higher
proportion of college reading materiale. Sixty-three 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 L7.9%
(sociology - Popence)s 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 figuree.

~
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CONCLUSIOID

An inspection of the lelson-Denny test data reveals thar the
distribu-ion of student scores was visibly skewed towards the upper grade
levelse Clearly, most cf the students were scoring at or above the fresh-
man reading levele This leads tu two questionse First, are the HNelson—
Deony grade equivalents valid interpr.tations of *he raw scores? Sczond,
even if the reading ability of the vast majority of students is at the
collese level, dces this uecessarily indicate that the situation is a
tctally catisfactory one?

As stated earlier, 72 of the swudents received total reading
sco:.ec whi~- corresponded to the college level. This was determined ty
use of the Nelson-Denny raw score to grade equivalent chart shown in Appendix
2. An important point to remember about this chart is that it is based
upor: data derived primarily from high school studen“s. All the grade
equivalents it lists which fall outsic  of the high school range are extra-
nolationse Thus, the ccllege level grade equivalents were not developed
from _.rormation supplied by college students, but were based upon extensions
of the data obtaine. from high school studentse. This suggests that, for
college students, the transformation c¢f raw scores to grade levels is not
a satisfactory manner of interpretin. lelson-Denny test results as the grade
equivalents were not based upon a similar populatiocae

Although the above statements offer a sceptical view towards the-
utilization of Nelson-Denny gr.ie eguivalen!s, the purpose of thris study
necessitated “heir uses Again, the purpose of this study was to determine
the reading level of Towson State College studentc and compare it *o the

readability of several of their texts, OSince readirg level refers to the

15



O

ERIC

Aruitoxt provided by Eic:

degree of reading ability arprepriats for a particular age or grade level,
it was imperative that the exp-rireater be able to catego:ize test scores
in terms of the grade levels for which they were appropriate. The grade
equivalent chart offered the only av:.ilable means of doing so; therefore
most of the student test data, includirg the following information, is
interpreted in terms of these scorece.

As reported earlier, 72% of the studeris received total reading
scores which corrscporded to the coll ece level, This left 28% who did not
‘eve this mari, a relatively small tut rather significant number. ir
these students were riven the six textbooks listed in Table 2 to read, what
would happen? Pased upon the deta, 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 cormpletely different matter with respect to the

r

remaining four tookce With each, the data sucgests that the student will

be confronted with a considerable amouni of reading material which is better
suited for personc with sreater reading abilitye The prcportion of sam ~ d
passages which were cor=idered to tn~ at the college level or above ranged
from L7.%5 to 3% Thus, L out of the 6 “rcshman texttocks used in the study
might be considered inappropriate for over + of the total student sarple.

In addition, 2Le5;% of the sampled passaces from the health text, 28.3% of
the sarpled passages from the psychology text, and 22,9% of tue sarmpled
passages from one of the sociolory texts were calcul-ted as being at least
at the 16th grade level. This is well above the reported reading level of
the vast majority of studentse It, therefore, seems plausible to assume
that even those students who exhitited average to above averagc reading
ability would experienss i 1 ‘odic difficulty with these 1 2 textse How=

ever, before this stais—=r* 5 accepted as a valid conclusicn, several points

1a
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should be made about the Dale-Chall Readability Formulae

The Dale--Ch.ll Rezcdability 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 diffi~ulty of individual words rather than by
the difficulty of the overall concept presented in the sample passages
Secondly, the grade eguivalents for scores derived from the Dale-Chall
Readability Forrmla are far from exact. For instance, a score between
9.0 and 9.9 signifies that the sanpled pacsage resides anywhere from th-
13th through the 15th grade levels. Dale-Chall grade equivalents should,
therefore, be thought of as rough approximationse.

It was the considered opinion of this exp« ~imenter that the
grade levels computed for the reading sarples were, cu the average, a bit
highe What prorpted this opinion wes Lhe . _servation that numerous samrles
contained several unfamilier words (words not on the Dale-Chall familiar
words list) which were thoroughly defired witl..n the ¢ itext of the booke
For example, "socialization" might have =en painstakingly defined within
a sampled paragraph for the reader; with the remairder of the passage re-
volving around a discussion that constantly referred to the term. The con—
stant repetitioi. of thls nunfamiliar word" subsequently increased the
calculated reading level of the sampled passage, even though the reader
had become familiarize? with the term. Tuis type of situation was witnessed
frequently ercugh to suggest that it significantly influenced the overall

computaticn of grade levelse

e
it
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DISCUSETION

As related earlier, there existed a great deal of uncerfainty
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 eguivalents tentec-
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 th= Nelson-Denny) accurately corresponded to the appropriate
readirc ability for material judged to be at the same grade level (by the
Dale-(..2.1 Fcrmula) as toth forms of assessment were devised from dif-
ferent student populations. This strongly suggests the use of an alter-
rative experiemental lesign which testr the student's ability to master

his textbcok material in a more direct manner.
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TABLE 1

Results of Student Testing

Melson-Denny Reading Test
Vocabulary Section

Number of classes tested
Number of students tested
Mean

Median

Mode

Zange

Standard Deviation

Nelson-Denny Reading Test
Comprehension Section

Number of classes tested
Number of students tested
Mean

Median

Mode

Range

Standard Deviation

Nelson-Denny Reading Test
Total

Number of classes tested
Number of students tested
Mean

Median

Mode

Range

Standard Deviation

gono o nounouu

nonon oo

Bpowonwonn uoun

Form C

7
109
36458

35

35 (8 scores)
g-78

12,9L49

Form C

7

109

L1480

L2

52 (10 scores)
8-66

10,9878

Form C

7

109

78438

78

79 (5 scores)
32-130
21.3939

Rl
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TABLE 2

Resu_bts of Student Testing

Nelson-Denny Reading Test = Form D

Vocapulary Section

Number of classes tested
Number of students tested
Mean

Median

Mode

Range

Standa.d Deviatior

Nelson-Denny Reading Test
Corprehension Section

Number of classes tested
NMumber of students tested
Mean

Median

Mode

Range

Standaid Deviation

Nelson—-Denny Reading Test
Total

Number of classes tested
Number of students test:d
Mean

Median

Mode

Range

Standard Deviation

nonononn

L | I [ Y

naonoononu

8

106

LO.41

38.5

~7, 22, 41 (4 scores)
33

16.9C93

Form D

8
105
L3692

A
50 (12 scores)
18-68
99560

Form D

8
105
8Le33

8L

7L, 8L, 86, 95 (L scores)
26-1.48

2540564
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TABLE 3

Distribution of Nelson-Denny Scores Across Suggested Grade Levels*

Vocabulary Section

Form D Form C
Grade Level Frequency % Grade Level Frequency %
6 0 0 % 6 0 0 %
7 1 5% 7 3 2.8%
8 2 1.9% 8 3 248%
9 L 38% 9 2 1.8%
‘0 1 5% 10 1 9%
11 9 8e5% 11 5 Lo6%
12 11  10.4% 12 5 Leb6%
13 13 12.3% 13 21 19.3%
1L 23 21.7% 14 3L 31,2%
15+ L2  39.6% 15+ 35 32.1%
106 student scores 109 student scores
Comprehension Section
Form D Form C
Grade Level Frequency % Grade Level Frequency %
below 6 0 o % below 6 1 9%
6 1 1 % 6 0 0 %
7 1 1 % 7 3 2.8%
3 3 2% g 7 boli%
9 6 L. 7% 9 7 boli%
10 L 3.8% 10 7 beLi%
1. 7 boTh 11 5 Lo6%
12 11 10.5% 12 13 11.9%
13 25 23.8% 13 22 20,2%
1L 21 20.,0% 14 19 17.4%
15+ 26 2,08% 15+ 25 22,9%
105 student scores 109 student scores

*gee appendix 2

sk
@
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TABLE 3 (conte)

Total
Form D Form C
Grade Level Frequency % Grade Level Frequency %
6 1 1,0% 6 0 0.0%
7 0 0.,0% 7 2 1.8%
8 1 1,0% 8 2 1.8%
9 L 3.8% 9 3 2.8%
10 3 2.9% 10 7 bo1%
11 7 6o 7% 11 L 37k
12 14 13.3% 12 12 11.0%
13 15 14.3% 13 32 29.4%
14 26 2),,8% 14 22 2042%
15+ 3L 32.4% 15+ 25 22,9%
105 student scores . 109 student cscores

'\Y)
<o




- 18 -

TABLE 4

Distribution of Reading Samples Across Suggested Grade Levels*

1) subject - psychology
textbook — Hilgard; Introduction to Psychology, 6th edition, Harcourt
Brace, Jovanovich Inc.

L

Suggested Frequency of

Grade Level Textbook Samples %
L and below 0 0.0%
5-6 0 0.0%
7-8 1 2.2%
G-10 6 13.0%
11-12 10 21.7%
13-15 16 3L4.8%
16+ 13 28.3%

L6 textbook samples

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

Suggested Frequency of

Grade Level Textbook Samples %

L and below 0 0.0%
7-8 9 28.1%
9-10 11 3ho kb
11-12 8 25.,0%
13-15 3 9.4%
16+ 0 0.0%

32 textbook samples

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

Suggested Frequency of
Grade Level Textbook Samples %
L 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 3Le5%

)
EI{I(j B 29 textbook samples

[\
-
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TABLE 4 (conte)

L) subject — English
Textbook — Guth; Words and Tdeas, A Handbook for College Writing, 3rd editione

Wadsworth Publishing Company, Ince

Suggested Grade Level Frequency of Textbook Samples ' %
L and below 1 24%
5-6 0 0.0%
7-8 6 14.43%
9-10 15 354 7%
11-12 11 2642%
13-15 8 19.0%
16+ 1l 2.1&%
L2

5) subject — sociology
textbook — Light and Keller; Sociology, Alfred Ae Knopf.

Suggested Grade Level Frequency of Textbook Samples %
L, and below 0 0.0%
5-6 1 2.7%
7-8 1 2.7%
o_10 . 2 5-1&%
11-12 12 32.4%
13-15 16 L342%
16+ 5 13.5%
37

6) subject — sociology
textbook — Popenoe; Sociology, Second edition, Prentice-Hall Inc.

Suggested Grade Level Frequency of Textbook Samples %
L and below 0 0.0%
5-6 1 2.1%
7-8 L 8.3%
9-10 5 10.4%
11-12 15 31.3%
13-15 12 25.0%
16+ 11 22,9%
L8

* A raw score was obtained for each reading sample by means of the Dale-Chall
readability equations. These raw scores were then translated into grade
equivalents; with the above table depicting the distribution of reading samples

across grade levelse.
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Appendix 2

RAW SCORE TO GRADE EQUIVALENT
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APPENDIX 3
DALE-CHALL FORMULA

Number of unfamiliar woxdS

Dale Score = — X 100
Total Number of words

Number Wordgs

Average Sentence Length = ~
Number Sent enc?®

Raw Score = (Average Sentence Length ¥ .O/'*%) +
(Dale Score X «1579) +

Constant (%.6365)

[4V]
0
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