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In the paét, investigations of the readability of mathematical
English have been extremely limited, Most studies have éttempted
to apply to mathematlics readabllity formulas that were developed
for use with ordinary English, Kane (1$70) has outlined the
difficulties inherent in this approach. Vocabulary differences
between mathematical English (ME) and ordinary English (OE) make
inapplizable formulas that use a couns of words net on a list of
familiar words. Words that are familiar in OE may have specizl
meanings 1a ME and, hence, may not be familiar, Also words
that are femiliar in ME may not appear on the 1list, A nore
fundamental reason that the formulas arz not applicable is that
they apply only to prose portions of the text, The readablillity
of symbolic material is completely neglected in these fourmulas.

The purpose of this study was to investigate structural
variables that might nredict the readability of ME as found in
fircst-year algebra textbooks, A large portlon of school mathe-
matics textbook material oan be olassified elther as explanstory,
in whioh a concept 1s defined and explained, or as illustrative,

in which specifle problems or exercises that i1llustrate a concept

A paper presented at the annusl meeting of the American Edacationsal

Research Assoclation, New York, New York, February, 1971,
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are worked out for the reader. These two types of ME were
investigated sgparately to deteruine if thelr 4ifficulty was
predicted differently by the structural variables., The structuvral
varlables were also investigated to see If thelr relationship
With readabillity was linear, If the relationshlp is linear

for a particular variable, then its predictive value is applicabdle
over a range of readabllity levels, 4

The criterion of difficulty is of critical importance in
any readability study. The most common eriterion is the score
on &g test, usually multiple-cholce, over the content of the

‘passage teing analyzed, The most obvious drawback of this eriterion
is that difficult questloné can be constructed for easy psssages

and vice versa, Mgny readabllity férmulas use this ceriterlon
because nationally normed tests, such as the MeCall-Crabbs,

are avallable for OE passages, The lack of such passages and

tests for ME is one reason that readabllity formulas for KE have

not been developed,

Reading difficulty can ulso be obtalned by having judees rate
the passages, This method was used for OE by Elley (1969) with
promising results, He founu that Judges' ratings correlated
highly with struotural variables and with readability formula
scores, Judges' ratings are much simpler to obtain than other
neasures that have been used as oriteris, Rankings for a large
number of passages, however, are difficult to obtain. Elley
obtained rankings of only 16 passeges and he was unable to build

an interval scale of difficulty by paired comparisons,

9
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In a study of mathematleal word problems, Kilpatrick (1960)

used the subJeots3 abllity to write the approprlate equation
for a problem as the readablility criterion, This method avoids
the disadvantages of comprehension tests, but it is 41ff1cu1t
to interpret when a partially borrect equation is produced,

The method i3, of course, not applicable to other types of ME
passagz2s,

A readabllity ceriterion that has galned wide acceptance is
the cloze procedure, developed by Taylor (1953}, A cloze test’

.18 constructed by deleting words from a pessage and inserting
blanks, The reader is instrueted to replace the words, using
clues from the remaining context, The numbef of yords replaced
irncorrectly, aversged across readers, 1s taken as a measure or
the passage's difficulty,

The cloze procedure is attractive because of'its objectivity,
snd it correlates highly with other measures of readadbility
(Bormuth, 19663 Hafner, 1963; Rankin, 1969). However, cloze
tests are laborlous to construet, Furthermore, althecugh no one
has investigated the question, mutilating a passage by inserting
blanks may, partiocularly in ME, inerease resding difficulty becsuse
of the unusual appesrance of the text.

Despite these limltatlons, the cloze test can be applled to
ME, inoluding syzbolic and graphicsal material, if speolal agree-
ments are made, FEach graphic sign in a passage must be classified

as a single item for deletion, 1In the following disoussion, the

3




term "token" refers to an occurrence of a sign (word, algebralc
symbol) in sontext end the term "type" refers to the listing

of a slgn as in a dictionary., The number of tokens in a passage
i1s simply the number of signs that occur; the number of types

i3 the number of different signs that occur.

Signs in OE are easlly classified into word tokens: a token
1s separated by sSpaces from other tokens, In general, a word
token i1s eligible for deletion If there is a space before and
after 1t, Although there is no simple definition of a math token,
Hater (1969) showed how to identify individual tokens in an
ME passage, Math tokens usually do not have a phoneme-grapheme
relation to spoken words, nor do they always have a one-to-one
correspondence with words. Generally, a math token is the
smallest unit that independently conveys the»lntended meaning of
the part of the passage in which it occurs, In an ME passage,

a math token is any sign that 1s not a word token, punctuation,
or drawing. Each word token and math token is eligible for dele-
tion, including tokens that appear ian tables, sharts, on graphs,
and as labels for drawings,

The validity of the oloze test as a readablility criterion for
ME was investigated by Hater (1969), who used five forms of the
cloze test for each of rive passages, Average 0lozZe soore was
highly correlated (r = ,83) with reading diffioculty as measured
by multiple-cholice tests, 3ingle forms of the nloze test were
not highly cqrreleted with resding difficulty. However, all but
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one form ranked the passages in the same order of difficulty.
Hater recommended use of the c¢loze procedure as a measure of the

readability of ME,

Definitions of Structural Variables
The unique nature of mathematical English os a combination
of a natural language {(English) and other languages, such as
sentential calculus, algebralec notation, and the 1like (XKane 1%70),
makes 1t necessary to conslder additional structural varlables
beyond those commonly used in readability foruwulas for ordirary
English,

Average sentence length

Since ME 1is written in English, it is reasonable to expect
that some structural variables of English are lmportant determiners
of difficulty, In many resdasbility formulas, a measure of
sentence length accounts for a large portion of che reading
difficulty of a passage, The definition of sentence length in
this study was the average number of words per sentence in the
passage, The measure was obtalned by counting the number of word
and math tokens and dividing the total by the number of sentences
in the passage,
Percentage of personal words

A personal interest or conoreteness measure has been used
in some formulas, Flesoh (1950}, for example, used the percenteage
of "definite words" which had a higher oorrelation with comprehen=
slon than did sentence length, The percentage of perscnal words
~- 1like Flesoh's variable -- was intended to provide a measure
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of the abstractness of ME, Personal words include names of
people; common nouns with a natural gender, such as "fatner"s
personal pronouns; and possessive pronouns, The measure was
obtalned by counting the personal word tokens and dividing the
total by the number or word tokerns,

Percentage of difficult words

There are two general procedures for determlnlng‘word difficulty,
One 1s to determlne the average length in letters or syllables
of the words of a passage, The other is to determine the percentage
of words ivn the passage that are not on a previously prepared
1ist of familiar words, The latter procedure was used in this
study since word length seemed less able to differentiate between
ordinary English words and mathematles vocabulary words, The
original Thorndike 1000 word list was used (Thorndike & Lorge,
1944), The measure was obtained by counting each word token
that was not on the 1list and divliding the total by the numéer of
word tokens in the passage,

Percentace of mathematics vocabulary words

As pointed out earller, a major drawback in applylng existing
readability formulas to ME is that they do not account for 1its
specialized vcoabulary, A 1list of famlliar mathemat!al vocab-
ulary words does not exlst although work 1s in progress to develop
one, Without sueh a 1list, the alternative is to count all of
the mathematical vocabulary words in the passage, In a study of
mathematiocal vocabulary, Byrme (1970) gathered words from mathe-

matlcs texts for grades 4 through 12 and conmplled a 1list of 1165
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words and phrases, The peroeptage of mathematical §ocabulary
words in this stﬁdy was obtalned by counting each word token
that appeared on the Byrne 1ist and dlviding the total by the
nunber of word tokens, ‘

Percentage of mathematics symbols

Heavy use of symbolism is an obvious characteristic of ME,
Symbclism in the form of wé;l-known formulas and in the detalled
solution of equations 13 highly redundant and.should ald reading.
On the other hand, synbolism is extremely concise and may decrease
readabllity tecause of its technical and abstract nature, 1In
elther case, thls variable seemed a reasonable one to svudy.

The measure was obtained by dividing the number of math tokens
by the total number of tokens in the passage,

Numbar of imvlicit humberg, operations, and relotiorns

In a passage about a mathematical concept, 1t may be ilmportant
whether the processes involved are stated in words or in symbols,
For example, the statement "The sum of 6 and 2 is 8" can be
expressed symbollically as "6 + 2 = 8", wherc the "+" and the "="
are impliocit symbols and must be Inferred from the statement, In
a reading study, Davis (1967) found that the ability to draw
inferences from content accounted for a large portioﬁ of the
variance of reading skllis. ranklng'second only to recall of word
meanings., The variable used in this study to reflect thls charac-
teristic of ME is the number of impiiolt numbers, operations,

and relations, In Kilpatrick's study {1960), the varlable contributed

éignificantly to the prediction of the readabllity of word problems,
Q .




The measure is obtsined by noting occurrences of processes
that are stated in words or implicitly given in the context,
The appropriate translation to symbolic form is made, and esach
occurrence of a number, operation, or relation that does not
appear explizitly in the passagevls counted,

The last four variables were selected because of their
ability to reflect the reading difficulty of aebstract prose
material,

Percentage of auestions

In studies of written matertal, Frase (1967) and Rothkopf
and Bisbicos (1967) found that the number snd position of questions
in a passage affects learning, Davis (19567) identified the
sbillity to find answers to qxplicit questions as an important
reading skill. The percentage of gquestions was obtalned by
counting the number of questions in the passage and dividing by
the number of sentences,

Percentags of render-directed sentences

Abstract written nmaterial may be less difficult to read if
the author attempts a direct contact or communication with the
read2r, Abstract prose frequently contains many passive verbs
and other grammatical forms that can cause difficulty in interpre-
tation, Some iInvestigators of readadility have attempted to
identify grammatioal olasses that reflect stylistic complexity.
If written materlal is directed to the reader, the style will
be "simple? in the sense that relative c¢lause3, passive seatences,
© 1 other less "direot™ sentence constructions are not used,
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The measure used in this study was obtaineé by counting the
number of sentences contélning a form of the pronoun "you,"
the number of imperative sentences, snd the number of non-
rhetorical questions, and dividing by the total number of
sentences ln the passage,

Number of grarhic clues

In ME passages, 1t 1s falrly common to find graphs, tabler,
and other plctorial material that are not classified as word or
math tokens, It is clear that these are intended as reading
alds and should, tnsrefore, be included as structural features
of HE that may affect readabllity, The measure of the variable,
number of graphic clues, was obtalned by counting each occurrénce
of a graph, number line, tables, dlagram, or other synbolic
materisl that 1s not a word token, math token, or punctuation,

Percentzpe of connected sentences

A passage in which the 1deas follow closely may be highly
readable. On the other hand, if one sentence is difficult, the
following ones may also be difficult. Percentage of connected
sentenc2s i1s a variable designed to measure the extent to which

a sentence depends on the one preceding., The measure was obtained
by counting the number of sentences that begin with "linkers

such as "and,"” "but," "since” and so on, in additlion to sentences
that began with adverblal phrases or oclauses, The number of these
sentenocer was divided by the total number of sentences in the

passage,

>



Methods and Procedures

The passages for the study were selected from nine elementary
rlgebra textbooks. Explaratory (E) pessages were chosen that
presented a single concept, The 50 E passages represented a
wide range of toplcs and ¢irfflculty. For the analysis of
structural variablas, the first 250 tokens were useda, On the
tests constructed from the passages, the entire sentence contalning
the 250th token was included, The 50 1llustrstive example (X)
passages were selected from the same nine textbooks, The X
passages presented the soelution of equaﬁions. word probleus,
foectorizations, and other algebraic problems, The exsamples were
chosen to represent a wvariety of types of exercises, Since
solgtions are limited in length, each X passage contained 175
tokens,

For each passage, two forms of the cloze test were constructed:
Form A by deleting ihe first and every fifth following token,
and Form B by deleting the third and evsry fifth following token.
Each test over the E passages contained 50 items, and each test
ov * the X passages contalned 3% items, Hater's results (1969)
suggested that two forms would be adequate,

The tests were glven to 860 first-year algebra students in
four high schools in New York State, Tne students were of average
ability, Some were tenth and eleventh zraders, but most were
in the ninth grade. One of the textbooxs used to seleot passages
was being used in three of the schools} the other elght textbooks

were not being used,
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Each <tudent recéived a packet containing direétions,-an
E test and an X test, In half of the packets, the E test was
first, and all possible combinations of testtform pairings were
evenly distributed. Each form of each test kas glven to students
in at least two of the schools, #iud most were given to students
in all four schools, The test period was 30 minutes, The
regular classroom teacher administered the tests using directions
provided by the investigator, All testing was carried out during
the week of November 16 to 20, 1970.

Data =ond Analysis

For four of the ten structural variables (persent of reader-
dlrected sentences, number of graphic clues, percent connected
sentences, and number of implicit syrbols }, values were
determined by a second person as well as by the investigator,
and the aversge of the values was used, The mean values of each
of the structural varlebles for the E and X passages are glven
in Table I,

The wvalues in Table I indicate some of the structural differences
between E and X passages, Tne striking significant difference
in MT wes erpeoted since many of the X passages were almost
completely symbolic, The shorter average SL of X pasuages was
also expected since msny of the s-2nterces of the X passéges
conglsted of ejquastions, and at this grade level the equations are
quite short arnd simple. The difference in CS evidently reflected
the contrast between E passazes, which were continunsus discourse,

and X passages, which were composed of linguistically disconnected

11
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Table I

Means and standard deviations of structural vartables and
difficulty, and t-values for test of differences between

E and X passage means,

E Prassages

Variable Mean S.D. NMean S.D. t
Average sentence length (SL) 21.12 € 0 17.11 6,24 3ol
Percent math tokens (MT) 27.60 10.9% 52.21  17.57 8.41%%
Percent personal words (PW) 3.75 2,20 3.02 2,52 1.51
Percent 4ifficult words (DW) 22,83 6.28 23.71 8.20 0.60
Percent p¢mmd905m_ADv 6.11 8.43 7.31 9.95 0.65
Percent math vccabulary (MV) 23.10  6.80 22.28  7.80  0.5% ¢
Percent reader-directed sentences (DS) 16,40 18.70 26.2 21,52 2,61*
Number of graphie¢ clues (GC) 0.92 1.58 0.80 1.26 0.42
Percent connected sentences (CS) 33,16 15.72 21.53 18,04 Johbun
Number of implicit symbols (IS) 5.72 6,54 5,06 4.91 0,58
Reading difficulty (cloze) 18,00 k.25 17.01 3.75 1.24%

*p<.05 **p .01

Aruitoxt provided by Eic:
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steps in the solublion of equations, The remaining significant
difference was_in D3, This dirfereﬁce probably reflects the
combination of imperatives and direct questions in X paussages.

The readability criterion used in the study was obtained by
averaging the means of the Form A and Form B cloze test scores
for each passage, The reliabllity of the combined scors was
coaputed by an analyais of!variance; For the E passages, the
single form of reliability was 0,57, snd the combined forums
reliability was 0,73, PFor the X passages, the single form
reliability w;s 0,63, and the combined forms reliability was

' 0.,77. The combined foru reliabilities are high enough for
comparisons of overall combinaélons of passages, but not for
comparisons of single passages, The single fora relisbilitles
are close to the correlation found by Hater (1959) between a
single form of a cloze test and comprehension test scores (0,5%),
Evidently, combination of two forms is aimost a~- reliable as
the coxbination of five foros,

' The F-ratios in Tables II and IIT indicate that for £ and
X passages the two forms were not significantly different in
difficulty and that the passages were significantly different
tn difficulty,

Prcduot moment correlation coefficients and correlation
ratios were used to investigate the relationshln between
readabllity and each of the strustural varliables, Eta values
were computed for the regression of the structural variabhles

" on readability, using six intervals of reading difficulty,

. . 13
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Y * - " Table II
Test by Form ANOVA for E Passages
Source Sum of squares o daf Mean square F
Between tests 1846.7 49 37.69 3.69%
Between forms 21.4 1 21,40 2,09
Error 501.1 49 10,22
Total 2369.2 99
*p £ ,01
Table III
Test by Férm ANOVA for X Passages
Source Sum of squares af Mean square F
Between tests 1417.65 49 28.93 4,37%
Between forms 0.34 1 0.34 0.05
Error 327.61 49 6,62
Total 1745,26 99
*p<,01
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Correlation coefficlents ca’culated using array means are
usually higher than those using individual scores, This must
be remembered in interpreting the values of r in Tables IV and
V. For each variable, F-ratios, Fi, Fp, and F3, were computed.
to test the signiilcsnce »f the correlation ratio, eta; the
linear correlation coefficient, r; and the departure from
linearity, respeotively,

The relationships between the structural variables and
readability were different for the E and X psssages. One
variable, percent of math tokens had a significant linear cor-
relation with readability in both types of passages. This
variable alone would provide a fair prediction of the readabllity
of ﬁnese two types of elementary algebra passages, Average
sentence length was signifiéantly correlated with the readablility
of E p.ssages, but there was also a significant departure {rom
linearity. Apparently, the shorter sentence length of X passages
reduced the importance of the variable for this type of material,
The percentage of difficult words (DW) had a sipnificant negative
linear correlation with the reading difficulty of E passages,
Althiough DW daid not have significant linear corrglation with
readability in X passages, the correlation ratio and the depar-
ture from linearity were significant, The nature of thié
relationship will be discussed later, Another contrast of the E
and X passages iras provided by the math vocabulary measure. In

the X passag.8, the linear correlation of MV and readatility

O
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Table 1V

Product moment and eva correlations of E passage difficulty

with each structural variable, and the F ratios obtained

from tests of significance of correlation ratlo, linear
correlation, and departure from linearity. (N = 50).

Variable r

eta Fq Fa F3
Average sentence length (SL) -.320 .622 g5, s6%a% G Lgw §.12%%
Percent math tokens (MT) . -. 498 . 596 L 8w 15 B2wws ] .83
Percent personal words (FPW) »1200 L1357 <1 <1l <1
Percent difficult words (DW) -.368 2429 1.98 YT L1
Percent questions (Q) -124 e227 < <1 L1
mdﬂnmnd,sm«s vocabulary (MV) - 254 .367 1.37 3.27 <1
Percent reader-directed sentences (DS) .110 . 543 3,68%% <1 b bres
Number of graphic clues {(GC) -.062 400 1.68 <1 2.04
Percent comnected sentences (CS) -.196 .236 <1 1.93 £
Percent implicit symbols (IS) -.029 401 <1 <1 1.76
*pL .05 *tpg ,01 *#x*pg ,001

O
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Table V

Product moment and eta correlations of X passage difficulty
with each structurazl variable, and the F ratios obtained
from tests of significance of correlation ratio, linear

*#%kp L 001

correlation, and departure from linearity, (N = 350)

Variable T eta N MN mw
Average sentence lerigth (SL) ~.145 .381 1.50 1.02 Hrmo
Percent math tokens (MT) O _Jh2% 482 2.66% 10,52%% <1
Percent personal words (PW) .188 50 2.23 1.75 2.30
" Percent difficult words (DW) C-.220 .623 5.57%%+ 2,22 6, 18%ww
Percent questions (Q) . . «275 361 1.59 3.93 1,00
Percent math vocabulary (MV) -.438 H92 2.81% 11,37%* <1
Percent reader-directed sentemces (DS) -.080 354 1.2 <1 1.51
Number of grayhic clues (GC) -.020 213 £l - Aw. <1
Percent connected sentences (CS) w041 397 1.65 <1 2.04
‘Percert implicit symbols (IS) -.167 232 <1 1.38 2.37

*pL 05 **p L .01

O
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was highly significant, but in the E passages the correlatlén
only approached the ,05 level of significance, The passages

did not diffexr significantly in percentage of méth vocabulary,

80 the differences in the corrglations must have been due to the
nature of the passages., The lnvestigator expected that math
vocabulary would be an 1mportant predictor; but he would have
predicted the correlations with readabllity for the two types

of passages to be the opposite of what they are, Tne continuous
discourse in the E passages may permlt the meaning of relativel&
more words to be inferred from the context, thereby reducing the
impact of vocabulary., In contrast, many of the math vocabulary
words in the X passages are independent of other verbal material
and consist of phrases, such as "commutative property of multipll-
cation,” used to Justify paftlcular algebraic operations used

in the solutlion of a problem, Another explanation mey be that

in E passages, the names of numbers, such as "two," and operations,
such as "sum," are written as word tokens and are thus counted as
math vocabulary items, In X rassages, these words are usually
Written in symbollie form, as "2" and "+."” The result is that
altkough the percentage of math vocabulary words may be the same,
the E passages may contaln many easy math vocabulary words, NMath
vocabulary ltems in the X passages are likely to bte moré difficult.
Once data are avallable on the familiarity of words and phrases

in the Byrne 1list, the math vocabulary varlable may be adapted

to yleld a more sasnsitlve measurs,
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! ané of the varlables represénting facilitatlon‘of reading
were slgnificantly correlated with readability. The percentage
of questlons approached the ,05 level in the X passages, A.

more reflnea measure that reflected the type and position of
questions might yleld a significant positive correlation. In

the E passages, the percentage of reader~directed sentences was -
posltively correlated with readability. Although r was not
significant, the correlation ratio wﬁs, indicating that the
relationshiyp may be curvilinear, Percentage of personal words
had a small positive linear correclation with readabllity. 1In the
.x passages, the correlatlien approached the ,05 level,

Additional information on the relationships between structural
varlables and readablility is provided by plots of the means of
the arrays of those variables exhibiting a significant departure
from linearity, The number of arrays 1s too small to characterize
the curves preclsely, but some inferences c¢2n be made about the
relationships. The plots are given in Figures 1 to 4,

Flgure 1 suggests that in E passages readability i1s relatively
uraffected by sentence length untll very long sentences are
encountered. Attempts to decrease reading difficulty in ME
passages by decreaslng the sentence length may therefore have
1ittle effeot once extremely long sentences have been eliminated,

The nature of the relatlonship in Figure 2 between RD and the
difficulty of E passages 1s apparently due to two passages fﬁat
have high RD and high diffioulty. In a larger semple, the

_relationshlp may be linear,
, In Figure 3 there apveacs to be an unmistakable_ourvllinear
<

[ERJ!:belationshlp between DW and the difficulty of X psssages, However,

IToxt Provided by ERI
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the number of passages in the very difficult and very easy
intervals is small.‘ Also, the relationship is linear for E
passages., The ocurvilinear relation in Figure 3, therefore,
should be ircerpreted cautiously, If the curvilinear relation-
shlp between DW and difficulty is a true characteristic of X
passages, the predlctive value of the varlable is questionable
since the same value can correspond to an easy or a difficult
passage.

The relationship between personal words and diff'iculty of
X passages approaches significant curvilinearity. Since the
average value of PW is only about 3% in ME passages, slight
ﬁarlations may account for the nonlinear nature of the graph in
Figure 4, It is possible that higher values of PW could produce
a more definite relationship, but personal words are not used

extensively in ME passages.,

Sunmary and Conclusions

The relationshlip to readabllity of ten variables characterizing
structural properties of mathematical prose was investigated for
50 explanatory (E) passages and 50 1llustrative example (X) passages
from elementary slgebra tests, The E passages had greater average
sentenoe length and more connected sentences, The X passages had
a greater percentage of math tokens and reader.directed sentences,

Readability was measured by algebra students! respouses to two

forms of oloze tests vver each passage, The combined forms had

ERIC
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reliabllity coefficlients of 0,73 and 0,77 for the E and X
passages respactively, Linear and curvilinear correlatlons were
calculated between e=sch structural variable snd the cloze test,
In E passages, sentence length, percentage of math tokens, and
percentage of difflicult words had signiflcant ilnear correlations
Wwith readability. In X passages, percentage of math tokens and
percentage of math vocabulary had signifiicant linear correlatlions
with readabllity. Departures from linearity were significant for
sentence length and vercentage of readerr-directed sentences in

E passages, and percentage of difficult words in X passages,

The results of the study confirm the viéw that MZ is structurally
different from OE, The sentence length and difficult word
variakies commonly used 1y, OE rz2d2bidity formulas were pot
similarly related to the r1eadability of ME pzssages, Both
variables showed evidence of curvilinear relatlionships with the
readability of ME but these relationships may be due to the small
number of passages in the extremes lntervals of difficulty,

The structural variables investigatedi in this study show promise
of providing a signiflcant combined prediction of he readability
of elemsntary algebra ME passages, A multiple regression analysls
will be performed using the ten structural variables as predictors
and the cloze test as the resdadility criterion, Tine results of
such an analysis, done separately for the explanatory and
11lustrative passages will provide speciflec information about

hew these two types of algnbra passages differ from each other
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ard from ordinary English,

At the present time, intultion, experlence, and knowledge
of readabllity factors of ordinary English provide the only
apnroach to determining the readability of wathematical English.
It is apparent that the two types of elementary algebra passages
investigated 1n this study have distinct and somewhat different
structural characteristics that are related to readability.
Further analysis will provide speciflc intorration about the
relative welights of the structural variabdbles in relation to
readability. In the future, more refined mzasures of variables
such as mathematies vocabulary nay yleld Insight into the nature
of mathematical English., When precise determinations of these
variables are made, mathematienal English can be written with an
awaréness of specific exlsting reading difficulties, With this
¥mowledge, attempts to make .;nat‘nematlcal Engiish readable promise

to be more effective,
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