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Contending that previous investigations into the
efficacy of underlining as a study technique have yielded mixed
results due to the specific experimental methodologies employed, a
study addressed the issue by manipulating both the reading :
comprehension skills of stu lents and the kind of information given to
them about underlining. Specifically, the study examined whether
providing college students with materials conta1n1ng textually
important information {funderlined would improve test performance for
those materials. Approximately 100 students were arranged into three.
separate experimental groups. Those in the first group were told to
concentrate on knowing the underlined portions of a text and were
told that by focusing their study time on those portions they might
do better on a test to follow. Students in the second and third
groups were instructed to read and stqu the text as they normally
would when preparing for an examination. No mention was made of
underlining. Following the reading, each student completed a reading
comprehensxon test and a test of language skills. Results indicated
that students given relevant information underlined in the text did
not obtain higher scores on the comprehension test than students who
had unmarked texts. However, students provided with underlined text -~
spent less time preparing for the subsequent test, and this effect
was found to be independent of comprehension skills. (FL)
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in and of themselves did not repult in increased

] ‘

PRINZO, O. VERONIKA & DANKS, JOSEPﬁ B, - .
READING ABILITY AND THE IDENTIFICATION OF IDEAS FROM TEXT
MATERY‘LS
ABSTRACT

It was the contention of this paper‘that previoué
investigations into ‘the efficacy of underlining as a study
technique have yielded li;ed results due to the‘specific
experinenfal Q;thodologies employed. The present study
attempted to address this iss by manipulating bozh the
reading comprehension #kills o6f the studénts and thé kind of’
information given to the stu e;£s about mnderlining. This
study asked whether providing university undergraduates wiéh
textﬁally important information underlined would impfove
subsequent test performance for tho;:\:;lgiii}s.

The-results ingicated that students pro:iifd with

relevant,infornatio;>undeglined within the t did not

obtain higher scores on\the text comprehension test than
students who were provided with unmarked text nateriéls.
However, students g;ovided uhderlined text spenthle ti
preparing for the 8ubs;quen£_hultiple—éhoicé test a;d thipi
effect was fouhd‘to be independent of comprehension skills. n 2
It would appear that ;lthough underlined text matefials
-
comprehension for that material, underlining influenced‘thé»
amount of time students were willing to commit for study

P d . )
purposes, . -

»



Does Providing Underlined Text Improve\;zbsequent'Test

—

Performance for that Material?

s

Reading a textbook in preparation for a test is somewhat

different frem reading the Sunday paper, a favorite magazine,

[

r a well written novelh(Anderson, 1980). 'Reading a novel

may \be:viewed as a. recreatfonal or leisurely endeavor, but
readi g a textbook tends to be more academically orieptated.
To p it another way, very few people would coneider reading
e;tboek jpst for the fun of it and many people would be

su prised'to’receive a pop quiz over the information which
ppedred in last night's newspaper. ) ' A

* Much of formal education reqdires students to actively
learn from text meterials. It is ge;:;ally assumed that
studepts who dtil{ze techniques such as underlining,
outlining, note taking; or summarizing whiie studying will
tend to learn,more than4§f such techniques were nq;
implimented (Stordahi &‘Christenseﬁ,‘1956) Sinilarly, it 1is

often assumed that students do not venture into activities

* '

,such as reading" reviewing, and studying text material

haphazardly, pdt with an intent to organize the matérial in

’ ’ ’
such a manner that maximizes learning.

- ' - .

It would “seeh that, the closer the correspondence

IS

betﬁeen the students' ‘and instructor's judgments as to what

H

-constitutas important. infornation, the greater ' the

probability of a. better grade on the test. Thus Lt would be

. to the students adventage to pay particular atten;ion to
(

textually highlighted infornation presented in the text’

¢ o
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/::d/or to the information the instructor fo esd upon duringw/) ((//
. X

lecture vhile}:tudying. Research examining Hinxdividual .

differences in study methods utiiized by students who vary in ) “

reading conprehension skills is lacking.. Therefore it is

extremely difficult to attribute empifically the® sourfe™o
agademic failure among these students to either poor

L} ,
habits and/or poor reading comprehension skills.

Prior investigations into the efficacy amo-~
techniques generally‘converge on two major poin}JT"/%irst,

when more than enough studf time 1is provided, s;udents'
performance on edbsequent tests measuring comprehension.for .-
‘that naterigl has been equivalent reéardless‘of study

technique (Strodahl & Christensen, 1956; Idstein & Jenkins,
1972). However, when time limits are imposed that make
thorough study difficuit, receiving underlined text hae been
demonstrated tc¢ be superior to repetitive reading (Crouse &
Idstein, 1972). Second, when intellectual factors (e.g. ‘
verbal intelligence or reading comprehension skill) are held / ?‘
constant or otherwise controlled, differences among séudy
techniques typically have not been obtained (Hoon; 1974).

The primary purpose of the present study was to .f .

examine whether providing students varying in reading

comprehension skills with underlined text materials would

produce differential performance on a test of the material.
This etudy was interested in two primary questions relevant

-

to issues in memory. First, do students who differ in

of information studied prior to testing? Second,
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: The basic contention of this study was .that previous-fegearch’

* failed to examine individual differences in reading , . '

7

comprehension in terms of (a&) the amount of'timg/&evoted to
. test prépqration, (b) individual differences in‘éhe
T recognition of information varying in its importance, and (c)

recognition memory Eor inferences as well as literal

: Bhaad R .
’ - information. }/{n\"
! . . Method

. . . . o
Materials

. . Text. A seven ?Cfg, 37SSYVOrd selection from an
ihtroductory psychology text was sele“d (Hiléard: Atkinson,_
& Atkinson, 1979). This selection presented a discussion 4f
. " two theories of pe;son?lity, tofics not scﬁeduled for lecture
. until the latter part of the academic term. Thus, the
material was relevant to course work and was'relatively
ﬁeuéral in that students had little prior knowledge about
. these topi;s. Discussion of the psyghoanalytic approach"
“.ucovered four pageé of the text (approx. 2180 words) and
'/' . the phenomenological approach was discussed on the remain?ng
' ! ' -

~- three pages (approx. 1575‘words)..‘ .
B |

-

— Iﬁyortance ratings., Clinical and exferimental graduate

N

tudents in psychology (o = 11) wzre given individual

\

. gl R -

" phétocopies of the selection 'to read. Theyiwere told to
fhderline each sentence in terms of how dmportant it was for
an’ uridergraduate to know in preparation for a test. Each

.

SN ' ér:’gate student was instucted to underline sentences judged
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to be hiéﬁly iﬁportant in red ink and moderately important
sentences in blue ink. Sentences left unmafke& would be#
considered to be of little information value by default;
Graduate students were further instrufted to kgep\thq three
levels of judged importance roughly proportional, i.e. one-
third highly important, one-third moderately important, and
one-third unimportéht; There were no time‘constrgints placed
" on the graduate students. The frequency with which a |,
sentence was marked a# highly important, moderately
important, or unimportant Qetermihed the importance level of

o

each sentence.

Test construction.. Using a multiple-choice formqt,

memory for literal infornétion and idfgfenceé was examined

for high, moderate, and u;importan; information as defin;d by
the graduate students' ratings. - 7
Half of the text comprehensign tést itenms require&
students have knovledgé of explicifly stqted liﬁgrgl - . -
information preseqted in the text ;nd half regui}bd’rehuirgd

memory for information inferred from tﬁe text. Literal items

_were those in which the information needed to select LI

accurately from among'the alternatives were explicitly stated .

4
.

in the sentence. Inferential items were thdse in which the

» a

information present in-the:sen&ence negded“fo be integrqféd

~

with other information present either within that sentence or
~ hY

with other sentences in order to selett corrgeff; from among

. . » .,
.

the alternatives.

» ’ \‘ . .
Half of thé test items¥ere based on informatidn high in

importance, one-fourth on moderateiy imporéan; information,
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. and one-fourth on low important information. There were a
\
total of 32 test items which were constructed from

LY

iotrodhctory.pSychology text sentences based on literal and

inferential infofﬁation at three levels of importgnce.
e ‘ .

Procedure

1
= e

University undergraduates were tested in small groups of
no more thati 10 indiwidoaié per experimental seosion;
Students in Treatment one (T1) were instructed to coocentrato .
on knowing'the underiineo portions'of the text. They were .
further informed that by focusing their study time on these
portions they should dp better on the test since ouestioos
based on that material would appear onlthe test. These
instructions appeared twice within the paragrapo and were
underlined to draw oddiqional attention to their importance.

Fo; students in Treatment two (T2) and Treatment three (T3)

the explicitly st;tod instructional paragraph (T1) was

replacod with a more general pgragrapﬁ.. Studento'yeré

iyétructpd to read pod study the text as‘they normally ‘would . (:
ohen preparing for an exam. : No mention was made Of/ \/)
underlining. y . 4 °

Once theiinstructions oad‘Béen read, students removed
the text matérial'(Tl and T2) had texts with thethighly
important sentences underlined and T3 roceived'uomarked
copies) fgpm their packets'and began to road and study thie

selectiotS‘tudents were told that wheri'eéor they;-folt
aadequatehf prepared they could put the text-back in the _ v

packet, remove the test, and begin. Students were givan a

’
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maximum of 40 minutes to prepare for the test. All but ten
students had already begun the tes&ﬂwhen the experiqenter
called time, They were instructed to put the text gway and
begin the test¢ ‘K | )

-
Twenty minutes were allowed for %est completion.

Students were asked to record their test starting time at the

topﬁof the test and\their test completion time at the bottom

of the 1aBt page of the test. A digital clock radio was
. \ 7
located in the front ‘of the classroom and was in the line of .

sight for all students, If “they finished_ before the time

»

limit, students could either theck their responses or sit
quietly until the hour session was over. At tne end of the
session students were told that they would be contacted by
telephone as to whemn the Reading Comprehension Test, a
subtest of the Descriptive Teats of Language Skills, would
be administered. This test is currently being used at kSU as
an admissions screening device.

Of the orginal 164 students vho participated in the

¥

first half on the study, DTLS Reading Comprehension Subtest

x

scores were available for 45 students. The remaining

subjects were 429 university undergraduates (36 males a 93
B . - ]

females) enrolled in general4psychology. They’dompleted»both

’

sessons of this -study for partial fullfillment of course

v

requirements, Students were designated as skilled, average,

or 1e s Skilled in reading comprehension based on performance

’ ¢

.

" * /There-were 43 students per treatment with 15 -students

“ A

¥ . .




in each treatment group af the less skilled and a&erage
levels of reading comprehension and 13 students in each of
the skilled réading comprehension groups. As shown in«Table

1, there were no differences among the treatment groups in

’

DTLS scofes.‘ T "
—-—Dem ' . . ~

The primary design Involvea two between-subject factors
apd two vithin—subject factors. The between-supject factors
were study condition' (T1, T2, or TB) and level of reading

~ * comprehension (skilied, aferage, or less~-skilled). The

-

within-subject factors were information type'(literal or

s

inﬁerentiai) and level of importance (high, moderate, or

-

IOV)'. -~ ‘\
' " The design for the ananlsis of study and test times

involved two betveen-sabjecta factors and one within-subject
A

factof. The’ between-subject factors were study condition

> ~

{Ti, T2, or T3) and level of reading comprehension (ékilled,
’ average, or less-skilled). The hithin-sgbject facfor was.

vhat was being timed-(time to read and study or time to

complete the test).

. Analyses of variance were perfofmed on both ddsigns.

Post hoc comparisons between individual means were performed

wvith a Newman-Keuls test. Effects were considered
,siénificant;at P £ .05.

| " Results
Multiyle-choicé test. 'Compreheqsion of the experimiptal

»
text as measured‘bi performance on the multiple-choice test

\

t
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‘ replicated performance on the DTLS. Skilleq comprehenders
obtained higher scores tpan aver;ge comprehenders who in turn
ﬁerforqu better than less—skilleé comprehenders,i£(2,120) =
32.89, MSe = 733.49. The avérage:difference in'perforqgnce
on the experimental fesf roughly paralleled the averagé'
difference in pgrfogmance on/the-DTLS (cf, Tables 1 and 2)..
“ ‘ Inferential items wétgsa?swereﬁ correctly more often
than ter?l items, F(1,120) = 73.58, MSe = 371.62,
suggeBting the possibility tﬁat literal information( as

repres¢nted explicitly in the text, may not be remembered as .

v
'

well a‘gdnformation inferred from the text.

Te‘t items based on moderately important information

%eqe 9nsweréd correctly more often than items based on either

yoo . : .
highly important or unimportant information, F(2,240) =
[ ]

; 76.96, MSe = 371.62.

Both literal and inferential information classified as
‘moderately important was correctly recognized more often than
either highly iﬁpo)taﬁt or unipportant literal or inferential .
informatign, infornation type-QJ’importance level
interaction: F(2,240) = 87.77, §§g,-‘399.06'(se; Figure 1).

In hddition, students tended to do best on inferential
‘quéstions based :n moderately important information. The
opposite was true of highly important literal and inferential,,

information. Students tended to perform better on test items °

based on literal irformation than on items which required

\

inferential skills.
The Newman-Keul®'s analysis performed on the.level of

comprehension-by-infornation type-by-level of importance

, 8 11 o ”
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o | interaction, 3(4,240) = 2}48, MSe -'39§.06, f%vegled alg

students Wefe:éensitive to the change from highly important’

- l *to unimportant literal information (see Figure 2). .However, ’ ~
only skilled and average comprehenders were sensitive to the
change from highly importent to moderately important literal
ifformation. Unskilled comprehenders' performances‘did ﬁot
differ on these two levels of ihportance. Thus, only-skilled
and average comprehenders Gere sensitive to the ohakges among T
the three levels of importance among literal information

-

presen( in expository material. Students with less developed

reading comprehension skills were relatively insensitive to
— the change from highly important to moderately important
literal information. . e

X

When inferential information type was considered, a

different patternlemerged. All students were sensitive to - 3 T

the change from high to moderately important informat%gn.

However, only'skilled comprehenders were insensitive to the

. change from moderate to unimportant informatiom. although
skilled coﬂprenendersvscored signfficantly higher, on high,
moderaté, and unimportant literal nformation, this same \
pattern held true for only high and unimportant inferential
information, -There was no.sighificant difference among . : )

‘* . students' performances on items based upon moderately g ¢ 8
v important'information Teduiring the use of inferential"skifls A
(see Figure 2).

2
With respect to thg treatment condition, neither the_

main effect of treatment,‘£(2,120)_- #03, MSe = 733.49, nor

» ! - AV . e

> T "

- N ‘

N - - Y - ‘- ‘ v, -
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any intgractions involving it were significant.

"Study and -test time.” Means of study tihme and test time are

-

shown in'Table'Sa Students explictly instructed to study
un?erlrned.pAftions‘of ghe text speﬁt-signiﬁiigntly legs time °*
on the material than subjects whq,receiwed only th:
underIined materiél who} in-turn, spent significantly less
time on the naterial than subjects who received the unmarked
version, F(2,120) ;'11.28, ﬁgg = ;2.56. é:évidingjstu&ents

[

with underlined materials had an apparent effect on the

amount of time they were willing to commit for reading and

studying purposés. This result was found to be independent
of level of reading comprehension skjll. '.e/;'e were no
signif%:ant differences in the amount of time spent

compiefing fhe pultiple-choice test either auong'the o

différeng treatment grq?ps or among readers varying in |

’

" compreM€nsion, skills, = ° : o

In order to évaluate theleffecf“fhit‘Iﬁdividual
differences in study timé hhd'o; test performance, a reahiné
efficiency sco;e was calculated. Reading efficiency was
defined as the number correct én'qﬁe‘teit comprehenéién test
given the amount of time committed to study. The sgudent's
raw score gorrect served as she numerator and study time
served 5; the denominafor: R.E. = Total correct/test
preparation t;le. This score served as the dependent
variable in the analysis of .variance usingﬁtreatnent'

L4

condition and reading comprehension skill as between-subject

factors,

Students receiving the underlineh materials in fl and T2

. o 13 "
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¢ L d

. obtained higher reading effecfﬁncy scores than students X
Al

serving as controls in T3, F (2,120) = 6.413, MSe = .059, see
Table 4. Since the difference in'reqding’effic;encyfﬁetween
Tl';nd T2 was not signific?ﬁt, thé results suggest that -
underlining alone served to promote more efficient reading
~perforﬁance.' Both skilled and average comprehender; obtained
higher reading effeciency scores than uﬁskilled |
conpreheﬁders, F (2,1295 = 6.448, MSe = .059% see'Thbip'é.

Collectively, provid}ng ééudents with underlined text'..
facilitated comprehension as measured by the amount of
information students could learn in Jhe’anount of time they
were willing to commit to ;tudy.a

Discussion )
On; of this study's basig confentions was thaé previous

f;vesfigafions into the efficdcy of underlining as a study

" technique typically yielded mixed results as a result of

4

experimental méfhoa;iogies. wFor ;xample, when sfﬁdy time was

equated for variabflity among text lengths (Arno}d, 1942) (
both reﬂzfitive reading and underlining displayed superior e

trends when compared to outlining and summarizing. However, .
when study time was sufficiently reduced. (Crouse & Idstein,
1972) underlining was superior to repetitive readiﬁgt thn
students wgf? provided ample tudy time (Strodahl & .,

¢ Christensen, 1956; Idstei; & Jenkins, 1972) memory for text-:
was equivochl. S};;larly, when verbal iqgéllegéncé (Hoon,
"1974) o; reading comprehension (StgodaLI & Chr;E;§hsen, 1956) . -

was held constant, performance differences among these _
‘-

T
S w0
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&
techniques/ii;e eiininat:;j\\‘}
) In nost~§tud; situations, however, it is the students
themselves who determime how much time they are willing'tb
. »

commit for study Eifposes. Therefore, these studies may be -

compromised by failing to’take this factor into account.
"Within the preéented investigation individual differences in.

»

the amount of time spent studyin;\::} determined both by the
’ ‘

primary investigator and by the students themselves, The

results of this study indicated that cdllege sthents who

were provided with.rele%ant information underlined within the

not obtain higher scores on the text comprehension

ere provided with unmarked text

st than stidents who
When suffi¢ient time for study was made
available, the results\of Strodahl and Christensen (1956) as !

well as those of Idstein and Jenkimns (1972) were replicated.

1 © - -+

It would appear that although underlined text materials in

¥ r

e e

and of themselves did not result_in increased comprehension

> . - .
for that material, underlining had an inflnence on the amount

/k\ - £
L of time students were willing to commit for study urposes.
Students provided vith'under}ined text spent legs time

preparing for the subsequent multiple-choice test and this

effect was fsnnd to be imdependent of.cohbrehension.skills. ’

12 15°
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. - S S TABLE 1 ,
DTLS READING COMPREHENSION SCORES

. - ' 7 Group . Treatment
, L . T2 T3 Mean
Less skilled 30.3 - 28.2 . 30.0  29.5
. - Average . 35.9 « 35,7 35,8 35,7
" Skilled 40.4 40.4 40.0 40.5
) Mean , 35.3 34.4 35.0
-
‘ ~
v, 7 o« ¢
' LE 2
- . MEAN PERCENT CORRECT ON THE COMPREHENSION TEST
N . g - L4 -
. Source Mean % correct

—Tneatment'Condition ) '

Tl - Inst?ﬁction + Underline 65.3
T2 - Underline only - : 65%Y
T3 - Control 65.3

-~

eading Cdmpreheqpion Skill

. ‘Less skilled . _ 55.7
Y ‘ 'Aye}age . ‘ 66.8
S fkilled . 75.1




TYPE OF INFORMATION

LEVEL OF IMPORTANCE

' RN

LI 90 ¢ . / lLateral
b ——
. b ' /\ e— —o [Inferential
80 A /
. T ) /
70 | ‘ ‘_/ "
. P / -~
. )g 60 /" .
i /
S0 | /
- "
. 40 .
P '
S - i
: s T —
2 ' \\\Q/
» 20 | . !
[ - i
High Moderate
LEVEL GF IMPORTANCE
) t - u ’
Figure 1: Mean percent correct on the text camprehension test as
. v
a function of type of information and level of isportance.
T TYPE OF INPORATION
[N 90 4 —_— Literal
M s — _  Inferential
80 |
COMPREHE2E ION
i o Skilled
m -
' 2 Average
- i A Less-gkilled
60
g . 50 -
ik '
e
40 ’
. -
r -
30 B
4' -
‘20’ i .
. i 1
High Moderate

.Fiqure 2: Mean percent correct on the .:e.xt camprehension test as
- .

4

a function of camprehension, type of inturmation, and
Ay “

, level of importance.

~
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A

MEAN STUDY AND TEST TIMES (in minutes)

’ A

“TABLE 3 -

LY

-

Source .

"Study Time

-z

Test Time

. Treatment Condition

p]

26.5

Tl - Instruction’+‘Upaer11ne ' 12.0
T2.- Underline Only - 29.5 13.0
,) T3 - Control ‘ 33,2 12.7
Reading Comprehension Skill '
'?Légh skilled . '29.3 12,7
‘Average 28.8 12.3
' Skilled . 31,2 _ Lz.i
‘ | ;L
\ ﬂz\ N
. . Qr \ : \\
) ' . TABLﬁ 4 (\;
READING EFFICIENCY SCORES
Group ‘ e ‘%ﬁeatment
| ' T T2 Mean
. Less skilled 0.65 0.67 0.54 0.62
Avergge i 0.89 0.%6\. 0.66 0,77
Skilled 0.90 0.81 0.68 0.80
“ Mean , 0.81 0.74 0.62
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