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Textbooks used for the first time in a large

and in an advanced, psychology course were

systematically examined, using different methods for each text, to
measure the amount of individual student underlining. This amount was

then correlated,

in each course, to the students' performance, with

each student's general academic ability being considered as a control
variable in the introductory course. Results indicate: (1) a high
degree of reliability in measuring the amount of underlining was
obtained, using a small number of randomly related pages of a text;
(2) underlining was used more frequently by students of lower

academic ability;

and (3) 1t was not clear that underlining

facilitated achievement, It is concluded that underlining would not
serve too well as an index of identification of relevant content due
to the large proportion of students (about 50%) who did not underline
to any measurable extent in their text. {Author/TL)
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Comngterictios OF crudent wsloeriining of meeiqned 1oxt
wore cxonined O nwEeEsn tevibool tnderlining ar o
of siuduent jdenziificstion o1 welovent inetructional

: well student's id-ontify tho most selavant content
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- ccucemic ability reing considered as w conirol vuriatle
in *7ne introductory Course.

mue results indicated rhet a aignly reliscle meesure of anount
c

of unéeriinins could te ottained from ckservations cf underlining
cn = relatively small memner 0l wamdomly releted pages of a text.
Mhere weg evidence that underlining was used rore frequently bty

students of lower than those of nigher mcademic ability. The evi-
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derce was not clear that underlining facilitated achievement
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altnounen it wag more in this direction than otnerwise for thosze in
inTrcéuctory course.

Irn genceral it appenred tant underlining would not serve toC
well ag on indew of igentification of re¢levant content due to the
lergs orownortion of etudents (approxim&tely 50 percent in each
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course) who éid not underline to any measuratle extent in thelir text.
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This yroject was carried out to obtain some preliminary data
goncerning the metnods and apuroacnes thit might be used to investi-
te questions pertiining to student identification of relevant in-
structional contenc.

[

amory: ti.e student connected factors likely to affect achicve-
ment in college level courses is the adequacy with which the student
identifies the most relevant instructional content among the total
instructional input available in lecture and assi;ned textbook
materidls.,

Variation in student course acnievement would seem necessi.rily
to rclate auite highly to how well the central points, items of
“nowledpe and information being given primary emphasis in the
measures of achievement were iderntified as such within the instruc-
tionzl materials by the student. This factor, the ildentification
of relevant content (IRC), would secem to operate in addition to how
well subject mitter content was comprehended or understood since
the latter will effect performance only if it occurs for the most
relevant content.

Several recent studies have provided evidence indicating that
IRC is a factor relzted to acquisition of information contained in
textual and instructional materials. Rothkopf and Bisbicos ( & ),
Frase ( 3 ), and Bruning ( 1 ) have shown that the frequency and
content of test items following sections of textual material reliably
aifects the type anda amount of material lezrned. This presumably
is cdue to differential attention to certain of the material as a
result of the specific content focus of the test items. Other studies
revicwed by Gagne ( , ) indicate that providing explicit IRC with
instructional materials rather than relying on the learner's IRC

sometimes facilitates and sometimes retards acguisition of the

specified material., Carrol ( 2 ) has commented jererally on the
limited evidence and research concerning the nature of the information
processing skills and strateyies employed in the acquisition of
¥nowledge from written materials.

Although & number of instructional conditions no doubt affect
IRC, this factor is probably of more consequence in general survey
courses hving large enrollments, few examinations and little in-
structor-student contact which can provide the best basis for
successful IRC.

Determination of the extent and variation in successful IRC
among students and the conditions affecting it should contribute
to improvement in college level instruction and also provide a

_—;_-




Lutser newnc of detoradning tae conitive factors invelved in the

acnuigition of knowledge at this level.

T othe more orercnt overt inaices of LRC beliwior occurning in
nowith colle e level inctruction would soinm to be that pro-
tudent undex¢¢Li"“ or hi-n=-27:hting of texthool materialse

the tertbook lending .olicies of the Viveunsin State Univer-
rich yrovide for the leading and retwrn of texie and identifi- .
; n of the user, it agpeared feasible to examine some character-
stics of textbook underlining to see wnether they might .rovide a basis

o

) al
-

or subsciuent investigation of IRC in leurning et the coliege level.

¢ific purpose of the project wig thon to mike some ausessment
i extent and nature of textboox underl: r113 as » possible index
trhat IAC activity most likely to be directly reflected in agtual
urse achievenent.

A

O o0 0
O ¥4y be,

Tne objectives of the project were to Jeterminet
1. Tre amount of underlining occurring in an introductory survey
course texts and in advanced upper divisior course texts.

2. Tre reiiebility of several methods used to .quantify the amount
of underlining that occurs.

3., «rether there was ary general relationship between amount of
underlining and studento individual course achievement.,

Beczuse of the extensive lcbor that might be rescuired to quantify
ne amount and other characteristics of textbook underlining, several
ternzte methods were used. Cne of these was & method which was ex-
ct

P ]
:d to lack precision but would permit in a limited arcunt of time
rnsiderztion of a large number of texts and thereby give a better
lcture of the rossible varlutlons in underlining practices, The
otrer represented a more precise method appropritte for & smxll number
cf texts in which there was likcly to be more extensive underlinin{;°

*So’rsf

It was expected that a positive relutionship should exist between
arount of underlining and level of course achieverent. Underlining
is an overt indication of some amount of selective processing of text-
hook content and thereby would surpest greater attention to and in-
volverment with the material - & cordlition escentinl to lenrning.
Awount of underlining, as such, nowever, would not indicute that the

most relevant content was being identified in this way. '

MZTHOD

To investigate these questions, observations were made concerning
thie underlining practices followed by students in textbooks used in an
introductory and an advanced psychology course, the texts having been

ERIC ' 6
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torrcwed from und returiod to Lhe tewtlock liuvary,

or euch .tudent having o text included in the observaﬁions,
crformance over the semester in the respective course was de-
Lromined.  Yor the majority of Students in the introductory

e, coxlese entrance test scores were 2lso obtained as an
mete of their reneral academic abilivy.

Irtrcductory Psvenolo =7 course: Judgnents were miade con-
cerrnini- the amount and noture of underlining {or highlighting)
thut azpeared in an availuble sample of 247 textbooks which

nid vecn returned to the textbook library after use for one
semester by individual students in ench of four cections of
Introcuctory (General) Psychology. The judgments were made by

a student ussistant who was instructed to systematically page
throuszh each text and to estimate the pronortion of pages for
Wnich thera vas respectively a light, moderate anl heavy amount
of underlining. A reference point for this jud_ment was provided
by sample pages of text winich had been underlined to indicate
tre upper limits of the light and mo.erate judgment categories,
reszectively. The lower limit for the "1ijzht underlining"
category was at least one word underlined. Tuis procedure also
provided an estimate of the orovortion of pages having no under-
lining. The juage was further instructed to attend to the style
of underlining employed; that is, whether the student had mainly
underlined words, phrases, sentences or peragraphs or combina-
tions of these in those texts in which underlining was estimated
to occur on 10 percent or more of the pages, The judgments and
observations for each text as it was reviewed were recorded on a
standard form.

To obtain some indication of the reliability of the estima~
tion procedure for indexing the amount of underlining, a second
student assistant made the same judgments independently for a
random subsample of the same textbooks. The degree of corres-

pondence between the two independent judgments was then deter-
mined.

In each of the four sections, .the student's total score on
all tests administered during the semester was used as a measure
of academic performance in that course. In all instances these
were objective tests prepared by the class instructor. Since
among the several introductory course sections, the number, con-
tent, and length, etc. of the tests varied somewhat, it was not
possible to equate these performance measures across sections.
Consequently, the relations with average test performance was de-
termined separately for each of the introductory sections.
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ngademic rukl ty, the composite score obtained on the ACT (imerican
oo Tont), waich is a reguired entrance test, was gathered for

&5 neny students in the sample as possible from the 3tudent Record
Center.

Additionsl Cbaervations: In a separate subsequent Introductory
Psycrnology class, a one-page ''study nabits'" juestionnaire was admin-
istered which among ouher things, inguired about the students' use of
texiboox underlining in the course. The relevance of the questionnaire

inguiry to this project was th&t reported amounts of underlining could
tiien be compéred in a pgeneral way to the underlining that had actually
teen obierved to determine how valid the more readily obtained self-
report information might be. .
advanced rsyctoloiry Course: For a smaller, upper division
cnoley class (PSquo¢oblcal Tests and Measurements) using @ new
text for the first time, the book used by each member was examined
with respect to the underlining practices of the student. In each chapter
Lat had been assipned during the semester two 2-3% page sections were
selected from among those having predominantly-factual content which
skowed witiiin the section variation with respect to degree of specif~
icity. These sections were those that appeared to contain material
which students would be likely to identify as having more or less
specific achievement relevant items of knowledpge or 1nformot10n.

An index of amount of underlining was then obtained in the follow-
ing way Zor each text having at least some underlining. In each of
the sections selected the number of lines of print having one or more words
underlined were counted along with the total number of lines of print
in the section. For each student's text the total number and propor-
tion of total possible lines thst could be underlined was determined.

4 separate index of the amount of individual student underlining
was also obtained by applying the same '"line-count" procedure to eleven
additional randomly selected pages in the text. The latter pages
were selected from among those in the alternate chapters that had been
assigned for the course. Again for each student the total number of
lines with underlining was determined. This index was obtained to
determine the adequacy of a random as opposed to a selected page index
o amount of underlining.

The reliability of the index of the amount of underlining and

for ihe text in this course was provided by correlating the total

rurver of lines obtained for e .ch individual for separate randomly
cdesignated halves of the textbook sections in wnich these values were

oviained. This procedure is analogous to the split-halves reliability
method used to assess the internal consistency among items in achieve-
ment tests. To use this method however, texts containing no underlining
at all could not be included since this characteristic necessorily re-



~uired maximum consistency in this respect througn the whole text, and
Would rnave unrealistically inflated the reliability estimate,

S in tre introductory course, achievement was measured by the
ent per*o*mance through the semester on instructor-made

L
ogcc tve tests, This achievement criterion did not include course
required creaztive applications such @s term papers or test evaluations.

o

RESULTS

Introductory 2svcholosy Courset Table I shows the number and percent 4
of students at ench estimated level of proportion of pages underlined
& sli-ht amount .or more for ctudents in sepuarate znd.combined sections
Introductory Psycholozy. It is evident that in the introductory
urse students did not utilize text underlining to any great extent.

tlj ‘more than ore-ralf of the sample of texts did not reveal any
iring at all and only about 20 percent were estimated to have
underlined material on more than 15 percent of the pages. It does
appear that there is a certain amount of variation in this respect
between the separate sections of this course. Tp determine whether
the sectinn differences represented chance variation, a Chi-square test
was apvlied to the ;requenc1es for the none, 1-15 and 16 plus, percent
under.ined categories, A Chi-square value of 13.4, with 6 d.f. was
obtained which is significant at the .05 level, indicating that the
section differences may reflect other than chance factors.

S
"\
T

Table II shows the number of texts, among those for which there y
was some underlining, having each designated proportion of slight,
moderute and heavy amounts of underlining.

Tt appears that slight and moderate amounts of underlining
occurred for about the same proport¢on of student3 but that moderate
underlining occurred on a greater proportion of pages than did
slisht uncerlining. The latter tendency also exists for heavy
relative to sli,ht underlining. In the texts in which slight under-
lining appears it does so on a smaller proportion of pages than
does moderate or heavy underlining.

With respect to the ctyle of underlining used by those estimated
to have 10 percent or more of the pages underlined, only 20 percent
viere found to have used either words, phrases, sentences or paragraphs
predominantly. For the remainder some combination of these was most
¢vident with words, phrases and sentences being most frequent combina-
tion, accounting for 21 percent of the total. Table III shows the
frequerncy and percent occurrence among students of each of these four

ERIC 3

R




Tutcled

vumrer and percent of students at snch level of
gctimeted perdent of pajes underlined for each section
in introductory psycholosiy.

metimrted vercent underlined
=T H

. I { \
1 i
nection " done ¢ 1 -5 'I & - 155, 16 - 25 \l 256 y Total
! ) |
srec. 44 19 | 6 8 | 4 (71
1 5 i R by
- 62 13 1 8 |. 11! 6 | 100
Freq. 58 1 11 P L 6 VT T4
2 5 3 ; | 100
52 4 15 i 161 g ! 9 .
req. 27 P9 11 ' 8 b7 62
b : b i ,
e 43 15 1! 18 1 1% | 1111 100
reeq. . 22 .2 i;} 7 | 6 '140
Z | ;
“ 55 ] 5 2% 8 17 151 100
Freq. ; 131 [ 31 hi 32 29 24 | 247
31 ' ; il \
Sectione 9 | 5%, 12 1] 1% 12 10 100
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Joble 2
cooncer: of students ot enen éxztimerved Lovaol of

occurresnce of diflerent anounts of underlining

for all introductory psycnolosy sections combined

\

setimated vercent of uwases

—ersree of Total % of %
unéeriining 1 -5 6 - 10 11 - 15 16 - 20 students

r3
(@
H
Lp]
@
Yol

Elinnt 52 16 12 5 1 &4 n

30 28 9 8 11 { 66 72

Lewvy 17 16 8 6 8 55 47
*N = 116 students
Tatle 3
Number and proportion of students ,

exnititing each type oi underlining
in Introductory Psychology texts.

Tvpe Nuinber % of total¥

words 27 44
phrases 35 57
sentences 47 T7

paragraphs 16 26

*N = 61
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3 s they occurred either in ceombvinution or seprurately. The greatest
vrotortion ol students underlined on the basiz of whole sentences.

Juble IV provides @ cross-tuabulution of the estisuted wronortions of
#tboor puses with underlining made by each of the two judges for the
111 texts for which both judgments were mode. an index of the
agreement vetween judgments was obtaired using the sttatistic
by ays (5 ) which gives the e¢xact probability of two randomly
s OI observations having the same relative order for toth
:Lidmgntu. i value of .91 was obtained for ¥ when these clacsification
c.teorics were used. for thrze categories, there wus asreement on 63
\u““cat ol theo cises. It is evident that the greatest amcunt of agrecment

texts that apparently were nct underlined at all and that

THEre WL no very high degree of unpgresrent using this method on texts
for which amount of un.erlining had been done. Because of the nature
the A*ovr*uut;on ol vulues for the rercent-cf-pages underlined as
sLown above, i.e¢., a large proportion of students showing no underlining
&nd & non-normal distribution across the range of percentage values, this
inicx Wwas Lreated in this analysis as an ordered categorical variable rather
trnan w continuous vuriable. Students in each introductory section was
cross~cliessified with respect to ACT score level (3 levels) and estimated
vercent-cf=-pages underlined, i.e., none, 1-5 percent, and 6 percent or
crezter ~ as shown in Table V., %Within each of the cross classification
Cbl*u, the students' average class test score was determined. The weighted
nal means for the ACT and underlining percent categories and the overall

3 o
occurred 1or
-
I

-~
-

8]
c oo

.. KA

The
(weisrhted) means were also determined and zre shown with the cell means in
Taol VI. ©Gecause of the 1~r:ier number of texts for which this judgment was
odbtained, the first judges' estimates of amount of underlining {(rather than

thie second judges') were used for the analysis shown in Tables V and VI. A
similar unalysis was made using the underllnlng estimates given by the second
Jud._e and showed quite similar trends.

‘
Zxamlnation of Table V shows a tendency in all sections, except section 2

for « lurger proportion of lower than of higher academic ability students to
engage in some amount of underlining. There does not appear to be any
differential trend in this respect in Section 2. Combining all sections and
comy

»rin; frequencies for none (zero percent) with some uSderllnlng (i.e., 1
d:vc(nt or rreiter) for the three ACT levels yields a”X vilue of 12.26
(with 2 ¢.7.) which io significint at the .005 probability level.

xamination of the cell and marginal means shown in Table BI does not
reveal a strongly consistent tendency for those who had engaged in more undere
lining to achieve at a higher level than those who had not, - At the same tinme,
the trerd in general is more in this direction (i.e., toward a better per-
formance for those showing more underlining) than in the opposite direction.

N

‘nis tendency is rniost evident in Section 2,

12

_———.ﬂ_




OFFICE OF EDUCATION
HIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG
INATING IT POINTS OF VIEW OR OPIN:
IONS STATED DO NOT HECESSARILY
1 REPRESENT OFFICIAL OFF'CE OF EDU

e vO0¢

CATIGN POSITION OR POLICY

Mncle 4

Nurter of texis ot encn level of
vercent of wuwoces underlined ws
setimeted by eccn Jucdie.

Second Judgemrent

rercent

NI ES none 1 -5 65 - 15 16 Totnl
none 41 11 1 0 5%
Sigi:rent 1 -5 5 13 0 0 18 i
1-15 | O 10 8 0 1 ]
16~ ¢ 8 7 7 22
Total 46 42 16 7 111
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3
4
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sified by
imuted
sreent~of-text-underlined for

XN Iniroductory Psycholo;y

TLSLE

total tec

SCores

obtained

Ly students classified by ACT score
level and estimated percent-of-texte
urderlined within each Introductory

Psychology section,

. 2% 5 2 3 .5 55,0 183,58 145.53 1.9 .6
21~ 22 i L L 2 1C 143.5 133.8 1%2.5 137.3
03 L9 2 3 14 2720 132.0 174.0 174,.)
Tatal ¢ 18 8 13 39 1561.1 15C.8 142.2 155,73
?
|
2 21 , 9 3 7 19 136.1 149.C 1454 1L1.6
21-22 = 5 3 L 12 144 .6 152.7 158.8 151,73
234 1/ 5 10 29 155,1 161.0 161,/ 158.73
Total 28 11 21 60 147.1 155.5 155.6 151.6
¥

3 21 6 L 8 18 161.5 158.3 165.3 162,14
21.22 2 0 9 1l 177.0 - 173.C 173.7
234 12 2 5 1 175.3 203.C 184 .C 18C.5
tota 20 6 22 L8 171.4 173.2 172.7 172.2
L 2 3 1 8 12 140.C 112.0 | 15,0 145.0
2222 5 1 I 10 150.2 122.C 146.5 145.9
2% 10 0 1 11 151.C - 171.C 152.8
Toval 18 2 13 33 148.9 117.C 151,2 147.9

é;ct. 21 23 10 31 6L,

21-22 18 8 19 43

23y L5 9 19 73

total 84 27 69 180




2 of the small frequencices in the cells and the
tre.ting each sccti n oseparately, there 1o no
tezt which coull be apnropriately ap:;lied to this
-rmine the statistizal rolietilivy of any overall

ifferences with recspect to tne ireasure of cuurse

“QO
£
rd

~dvanced Psycholosy Courss The distribution of amount
of underlining in the advanced courwce toxt in terms of the
sercent-cf-lines on selccted pages is shown on the lower por-
tior. of Table VII. FYor one-half of the cluse members there
was ne uncderlining on any of the pages, while gli.hily more
zil onc-tnird of the cliass showed uﬂdezl¢naa woras, etc., on
percent or more of the lines in the selected sections. -

.

tn
P
o}

\O
/\
N

Considerin: the § rardomly selected zages, o
26 class members had done some underlining cn 30 per cent ov
nmore of the pages. It ap;ewrs that when underlining occurred
it occurred much more extensively in the advanced than in the
introductory course texts.

For the advanced psycholojy course text, each of the two
szctions selected in each of the 16 chapters were randomly
assigned to one of two categories. The number of lines con-
ing urcerlining in all Qectlonu in each of the two categ-

s were determined for each text and these two values

c elated across texts for the 13 students who did some under-
lirning. A Spearman Rank-order correlation coefficient was com-
auted because of the small N and non-normality of the distribution.
T value obtained for the coefficient was .95. A similar
cedure applied to values for this variable obtained in the
way for the randomly selected pages yielded a rank-order
oefficient of .83. The rank~order correlation between the
alues for amount of underlining in the selected sections and
the random pages was 93 which indicates that the value obtained
from 9 pages gives the same relative ordering as that obtained
Zrom morc than 35 pnges.

¥

2]
o

O O fo
o 4
oy
3
[0

<;

It is evident that the index of underlining obtained by
cour.ting the number of lines of print with 2t least minimal
underlining is a fairly concistent relative index of amount of
underlining., It should be noted, however, that the split-
wulves technique used here was carried out so that sections
or papges at all points through the text were represented equally
olten in both of the halves being correlated. This was_done
to minimize the possibility that a student's shift in under-
lining practices from the begirning to the end of the text would
reduce the minitude of the coefficient, i.e., to estimate the
reliability of the overall index.
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¢ now congistent students were in their underiining

h the whole text, rank-order correlations were also

:n the amount of underlining in successive thirds of
ctions.  The coefficieris ottained for the underlining
en zections in the f{irst and second thirds of the text,
third thi:ds and the first and third thirds, respectively,
€4, It appearc that there is some snift in the relative
mronitude of the values obtained for this index as the student moves
Lirou o the book and the cource and that the amount of underlining
reiresented by this irdex tends tc be more stable near the end than

wne boginring of the text (and course).

f¢t]

o deternine if there wks any corresiondence between amcunt of
d course achievement, students were cross classified
o catejory levels of each of these variables, These
¢ shown in Table VII, From inspection of the table, it is
f anything there is a tendency for those who performed .o
ess likely to have dcne any underlining. Those who did
underlining appeared equally frequently at all three perform-

A23itlonal Observations: On a questionnaire administered to

s in a subsequent introductory course, better than 70 percent

ed that they nad underlined mzterial in their texts at least
a«sionally". This is a significantly greater proportion than were

found to have underlined by actually checking texts of previous

class

CONCLUSIONS AND RECOMMENDATICNS

One of the more apparent observations concerning underlining as an
*ndex of successful student behavior is that only about 50 percent of
the studentis in either the introductory or advanced courses were found
L0 engase in textbook underlining. At the same time, however, a much
larzer prozortion of students reported, when asked, that they did in
Jact Gc some textbook underlining. The latter observation indicates
trhat -uestionnalre indices concerning this means of IRC could at best
provide a relative, but neither an absolute nor a very precise measure
of the amount oif or other characteristics of underlining, nor one

iikely to have very high validity.

alihouh the same proportion of students exhibited no underlining
in the introductory as the advanced course, those that did underline

in the advanced course did so to a much greater extent than those in the
introductory course. It is possible that students who adopt this
rraclice tend to use it more extensively as their educational career
progresses.
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From the dcta guthered for the acdvanced psycholo;y class, the
i-dices of the amount of underlining (percent of text lines and
percant of pupes containing some underlining) were quite reliable
with respect to indicuting the student's relative veravior in thils
reznect over the entire course (or text). At the zame time, the
correlations beitween successive thirds of the assipgned text materi-
al show that there may be some variantion in underlining practices
az ohe student goes through the text. Tre practices followed tend
tc oe more stable nearer the end than the veginning of the semester.
Tne luatter observsatlon raises sonme juestion as to the significance
of Lthe greaater reliability when the value for the text as a whole
is ccnsidered.

In both the introductory &nd advanced courses, it was quite
zpurent from the successful performance of some of Lhose who did

nct underiine that tais pra~tice is not the only proce.dure for IRC,

n fuct, therc was & tencency for students having lower [eneral
academic proficienc" to engage in underlining more taan those with
ni.her general proficicncy. This observation is consistent with
those snowing low negative relutions between academic ability and
time spent studying which seems to reflect the greater effort re-
guired of those having less sbility. However, when controlling for
general academic ability,the data did not consistently show that
underlining contributed to better achievement althou:h the results
ter.ded more in this direction than otherwise., The latier tendency,
however, may reflect the effects of motivetional or effort factors as
much as any direct facilitating effects of underlining, as such,

P-4 03 9:

In general, it appears that actual textbook underlining as a
mzans of jndexing student IRC is quite limited. This is primarily
bec-use of the large proportion of students who do not employ

nderlining as a means of IRC. Results further suggest that under-
lining is not used to the same extent by students of different
academic proficiency levels an< that motivational factors may also be
involved in relations between underlining and performance in actual
courses.

All in all, it would seem that to the investizator of student
IRC ws a factor in knowledpge acquisition might better be conducted
under more controlled conditions using strictly experimental rather
than natural ovbservation or correlational methods.

At the same time given the moderately high consistency of underw-
lining occurrence textbook observations might be a fairly good means

7 determining the qualitative variations that exist for this means,
- TQC.
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