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. Abstract
This experimeng examined the effects of headings and adjunct
questions embedded in expository text on the delayed
- multiple-choice test performahce of college students.
Subjects in thé héadings~present group performed

subject n the headings-absent group, p < .05. The main

signifi€aytly better on the retentioh test than did the
J !

effect of adjunct questions was not significant, but there
was a significant inﬁeraction of locus of control gréup and
adjunct questions, p < .004. For subjects with an internal
locus of control, performance in the questions-present

cqhdition exceeded significantly performance in the
questions-absent conditio@;'however, adjunct éuestions did
not significantly affect the performance of sﬁbjects with an
external locus of control. The results support'the view that'
headings may promote the organization of passage information
so as to increase its gener 1 availability;uénd the results
suggest possible differe cés-in the orgaﬂizattonal'effec§s~
of adjunct questions in reéderg'differing in locus of |

control.
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\ . i < . e
The Relationship of Headings, Questions, and Locus of Control

>

. to Multiple-choice Test Perfoiﬁance
Recently, Nist and Hogrebe (1§84, April) have argued
that headings appear to be less likely to have an effect on
multiple~choice test performance than on recail«performance,

and theyvstress the practical significance of this tendency

s

in light -of the yidespread usage of multiple-choice Eests'in
educational settings. In their own experiment, Nist and
Hogrebe examined the influencé of headings on.memory for text
" material, as assessed by a ﬁhltiple~chbice test, employing a
design that included the factors of text format (headings
only, 'questions only, and both headings and questions), time
‘ of testing (immgdiate vs. delayed), and instructions in using
text processing aids (present vs._absént).v They reported no
significant effect of text format on the mﬁltiple-choice test
scores. However, Nist and Hbgrebe failed to include in their
design a control condition in which neither questions nor
headings were presented. Thus,‘it is imposs{ble to draw
conclusions about the usefulneséfof headings and questions
per se on the basis of their resulﬁs, In addition, there isb
a methodological problem that may have contributed to the
lack of significant text format effects. Nist and Hogrebe
‘had their subjects read thé passages and answer the adjunct

questions outside of class, and thus it is impossible to know

<5
™
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whether the subjects procégséd the material as they w;re
éncouragegwto do. | 1 |
The.issue of the possible‘interaction of headings and
‘“(9 questions in influencing teft memory is, névertheless, an
1 o importént one. As Nist andvhogrebe (1984, April) note in
their paper, the beneficial effects of adjunct questioné on
memory for prose have been repqrted in a large number of
studies (sge, for example,_reviey,articles by Anderson &
Biddle, 1975; Andre, 1979; Rickards, 19793. In particular,
Anderson and Biddle (1975) re@cffziﬁ their review that a
number of studies have'found tﬁat adjunct questibns
facilitate'multiple—choicé‘test performance, althéugh tﬁe
fécilitati?e effect of the qugstions'appgars to be mofe
reliable for recall reténtion tests. Furthermore, Rickards
(1979) has argued on the basis of his review that the
facilitative effect of the adjunct questions often extends to
passage information not specifically quizzed by the
questions}~prodqcing what is sometimes referred to as the
indirect or incidehéal retention effect. In addition,
despite Nist énd Hogrebe's conclusion, Brooks, Dansereau,
Spurlin, and Holley (1983, exp. 1) have found headings
to énhance performance on multiple=choice retention tests
“when the test is taken after a delay. Thus, it is of

interest to determine if combining headings and questions can

produce higher levels of multiple-choice performance than
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that found when neither or only one of the processing devices
is employed. If,'fof example, the indirect facilitative
effect of questions'is more robust and encourages the same
type of proce531ng of text as headings, the inclusion of "a
headlng for a segment of text that is also qu1zzed by an
adjunct questlons might produce no greater facilitation than
that found when only the questiontis preeented. On theiother
hand, if headings and questions cemplement each other in
terms of their effects on the érocessing of the passage,
haviné both a heading and a question for a passage segment
should result in better multiple-choice test performance than
that found when only the questlon is presented.

At_present, it is not completely clear how questlons or
headings specifical}y affect passage processing in those
situatiens in.whfhh they do promote passage retention.
Recently, Wilhite (1982, 1985) has suggested that
postpassage questidns (i.e., questions appearing efter the
passage-segment containing the answer) facilitate indirect
retention by inducing a cognitive review of the passage that
involves either a'tob-down eearch of the hierarchical memory
represehtation of the passage or a spread of actiyation from
the pessage memory unit directly accessed by thefadjunct
'questioh. In addition, Wilhite (1983, 1984) has argued that
prepassage questions (i.e., questions appearing before the

passage "segment containing the answer) facilitate indirect

Ve
’

.
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/

reﬁention by encouraging the encoding of information related

K

to the question and by serving as, self-generated retrieval
cues at the tiﬁe of the reterition test. With regard to the
effects of headings; Brooks et a1.1(1983) have suggested that
heédings can act as advance ofganizérs by activating schema
relevant to the given topic, by encouraging the interrelating
| of concepts in the text, and by.providing cues fpr subéequent
retrievalf Thus, to_the extent that these conceptualizations
are correct, there would appear to be overlap in the type of

- processing induced by headings and adjunct questions.
ﬁowpve;, there are also reasons to believe that the |
processing induced by the two types of textual aids is not
identical. For example, in Wilhite's.(1982, 1983, 1984,
1985) résearch on adjunct questions, hé employea verpatim
questions that.quizzed Specific informétion in the passage,
whereas most research on headings (see, for exaﬁple, Hartley
& Trueman, 1983) appears to have employed words 6r statements
intended to indicate the main topic of thegfollowing
.material. Therefore, in situations in which the adjunct
questions quiz specific passage informatioﬁ and the headings
identify main topics, the organizational effects of headings
should be more general than thét of the questions, In fact,,
in such a situation, questidns may be mofe important in
'encouraging elaborate processing of text material of possible

relevance to the questions than they are in influencing the
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géﬁeral oréanizatioh of the information in‘memory. If sd,
questions would be expecfed‘to have a greater facilitative
~effect on multi§1e~choice test performance than'yould
'headingé in that the ability to discriminate between.possible
answer .choices should benéfit more from élabbréte processing
of text information du:ihg study tﬁan from a genéral
sfganizing of Ehe information. Howévér,*gs Mandler (1972,

1977) has suggested, performance on a récognition'memory test

may be influenced by organizational factors in situations in

/
4

which, recognition depends on active ref;iévéi processes. .As
delaying the recognition tést appengEEo be one‘factor that
confributes to the influence of organization on recognition
(Mandier, 1972), it was predicted that headings/would
facilitate peffbrmance on a delayed multiple-choice retention
test, but that the facilitati&e effect would mot be as great
as that produced by the inclusion of adjunct questions. 1In
addition, if headingsband questions are encouraging subtlely
different aspects}of text processing,’then the effects of the
two types of aids should be additive, and performance oq the
delayed multiple-choice test shOhld-be greater when botﬂ*aias
are available than when only one is employed. g

The present stddy_was designed’to address these issues
of the combined effects of headings and questions in such a
way as to overcome the shortcomings of the Nist_and'Hogrebe

(1984, April) experiment. The study was alsc intended to
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address the issue of the ecological validity of adjunct
question research as raised recently by Duchastel and
Nungester (1984). These authors noté that most research on
the effects of postpassage adjunct questions -have é%ployed
procedures that preyent~lookbacks by subjecté as they process
the material. As a result, Duchastel and Nungester contend,
the fesults of these studies may not accurately reflect thé
indirect retention effect.of such questions when they are
encountered by students in real-life learning situations.’in
which looking back in the text for the,gnswer to  the qpestiom
is like}y to be enéouraged. In their own study, Duchastel
ahd Nungester (1984) encouraged»ldékbacks and failed to find!
an indireqt'facilitative effect of adjunCt'QUestions on the {
multipleLChoice retention test. However,.anofher aspect ofrk
ecological validity, the commitment of the suﬁject to the
experimental task, was not.addressed in the Duchastel and
&ungester gtudy. The questions may have failed to affect
memory for the material not ditectly quizzed by the questions
becausefof subjects' perceptions that performance'on the
assigned task was of no personal significance. Thus, in the
'experimgnt to be repdrted, subjeéfs were encouraaed to look
back ih the text for answers to the-adjunct questions, as a
means of preparing for the delayed retention test, following

instructions intended to produce high levels of commitment to

the task. At the beginning of the experimental session,

-
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subjects were told that their level of performance on the
delayed retention test woeld determine wﬁether they.earned
bonus points to bevadded to théir psychology course grade for
their participation in the experiment. In a further attempt
to make the resultsepf the present study more applicable to
real-life learning situations by avoiding short, contrived
prose passages (see Rothkopf, 1972), a chapter.from e.eollege
history textbook was used ae,the to-be-learned material.
“Also included\in the experiment to be reported was the

factor of hierarchical importance of the passage information

'being tested. 1In previous studies, Wilhite (1982, 1985)

found‘that postpaseage adjunct questions facilitated indirect
recall of high-level information but had no effect on

indirect recall of 1§w-1eve1 information. However, it is

. possible that this failure to find indirect facilitation for

low-level information was due to the fact that lookbacks were
not allowed in these previous studies. In the absence of

lookbacks, the memory—facilitating review process induced by

>

~the questions may be limited to the most readily accessible

{
of the passage inf%rmhtion, i.e., the high-level,

superordinate information. On the other hand, if looking
back in the text in order to answer questions results in a
review of both high-level and low-level information, then

indirect facilitation should be found in the current

experiment for both types of passage information.

v
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Furthermo;e, it was of interest to determiné if any
beneficical effect of headings‘wouid apply to both high-level
and low-level information.

The present study was also designed to provide

information about the possible relationship between the

learner's locus of control and the effects of headings and

questions on text processing. xFor example, Lefcourt (1982,

chap. 5) has argbéd that‘individuals with an internal locus
of control are in general liKely to be superior to,
individuals with an extérnéﬁ locus of control at assimilating
new information but only when the new information is relevant

-

éo the primary task goal.” Consequently, it was predicted
that internals would outperform externéls in answering
multip}e—choice qhestions about passége segments for which
they réceived adjungt“questions. In addition, it was of
interest to determine if ‘the adjunct duestion; would be less
likeiy to produce indirect facilitation for readers with an
external locus of control than for readers with‘an internal
locus of control. This possibility is suggested by
Lefcourt's (1982, chap. 5) argument that externals tend to be
less likely to try discriminate between potentially relevant
and potentially irrelevant information in a iearning
situation. Thus, internals may be more likely than externals

to process differentially quiized and unquizzed passage

segments by expending greater processing effort on the

11
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. :
sections of the passage quiZzed by an adjunct question.
Also, to the extent that headinés’pighlight passage
information of relevance to performagce on the regention
. test, headings might be expected to affect theaperforﬁance of
internals more than that of Q*ternals.

@ In summary, this experiment was designed to address the

following questions:

l)nwill headings facilitate delayed multiple-choice test

performéﬁce in a situation in}which‘they are wsed in
conjunction with adjunct\AUestidhé, or will the perhaps more
robust indirect facilitative effect of the guestions
overwhelm any‘beneficial effect of the-headings?

2) Will adjunct questions havé an indirect facilitative
effect on rétention in a situation in which lookbacks in
answering the guestions are encouraged‘and subjects are
highly motivated to'perforh well on the retention test?

3) Will adjunct questions and headings have an indirect
facilitative effect on low-levgl as wei} as high-level
' bassage informagion? 1

4) wWill headihgs and adjunct quéstions influence
differently the multiple-choice test performance of subjects

. . % i . .
with an internal locus of control and subjects with an

external locus of control? -~
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J

Method

‘
) e

Subijects and Setting
| Sixty—four students enrolled in psychology courses at
Widener Uniyersity part;cipated as subjecté for course
credit. All testing took place in regqular university
classrooms during morning and afternoon hours.
Materials -
The passage used was that employed by Nist and Hogrebe
(1984, April), a 2,136-word chapter, entitled "Anglo-America:'
: -

Early Differences, Experiences, and Technologic Changes",

from the American government textbook, Government by the

‘People (Burns, Peltason, & Cronin, 1980). The chapter was

divided into 10 sections in the actual text by the inclusion
of embedded Headings which conéisted of a word or short
phrase describing the main topic df the following material.
For the headings-present group, the passage was presented in
booklet format with the headings appearing as they did in the
actual text. For the headings-ébsent group, ‘the passage
appeared in the booklet exactly aé it did for the
headings-present géoup except that the headings were removed.
For nine of the 10 paséage segménts, a, text-based adjunct |
question quizzing one of‘the main\;dgas in the section waé

constructed, and each subject saw five of\Ehese\adjuncte

~—

questions, each presented in the booklet immediately‘\\\\\\\\\\\\\\\
following the passage segment containing the answer to the -
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questioy. No adjunct question was generated for the first -
segment of the passage, conSisting of the first two
paragraphs following the title, because no heading, apart /
from the title itself, preceded this section in the actual ,
text andrbecause tﬂe information in this section was very .-
'general. The fbllowing is one of the passage segments with
its associated heading :and adjunct questiéh:

New Epgland | .

A strong sense of commerce was establiéhed earlyvin
New England. quricultural efforts were necessary to
susgain the populace, bGt there was no special crop that
could provide great wealth or form the basis for trade
as tobacco did in the southern colonies. 1Instead,
wéélth was accumulated bf,fishing, trade, and forestry.
The white piye forest provided useful lumber for ship
building and trade. Thé codfish on the offshore banks
were another reSoufce that could be traded. These
resources, plus the wealth/;enerated by their exchange,u
became arsource df capital and established comﬂercialisp
early in the northeast. By the late eighteenth cen;ury,
capital was available for incipient iﬁdustrial growth,
and non-agricultural pursuits were alréady a tradition.
Water-power potential in mechanical form (waterwheel)

was substantial, and the ocean-shipping capacity for

movement of raw materials and manufactured goods

»

14
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existed. ..Shortly after independence, New England's
ineipient industry emerged as a competitor with Europe.
" Along with this development came the idea of tariff
protection in some form—for. domestic -industry. S e
What were the three major sources of money-making - U

in New England?

Within both the héadings—present group and the
headings-absent group;,two different versions of the passage
were employed. Of the 10 sections of the passage, sections 1
and 8 were not involved in generéting the two varsions‘of the
péssage. As noted above, no adjunct question was genetated
" for the first section of the passage, and thus it was not
followed by a question in either version of the passage.

In order to have an equal number of passage sections that

were and were not followed Qy a question, section 8 of the
passage (concerning the Middle Colonies) was selected at
random to be followed by its associated adjunct quistion in
both versions of the passage. One version of/the passage

then was generated by selecting randomly four of the

remaining eigﬁt experipental sections of the:passage as those
also to be foilowed by:questions in the eXperimental booklet.

The other version of the passage contained questions
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following the other four of the eight experimental sections

of the passage,’ 1
A multipie-éhoice retention test containing 18 questions

-~ was—constructed.—For each of the major sectionms of the"

passage except the first, two exﬁlicit text-based questions
were generated. ~ One of'the‘questions quizzed a main idea

from the passage segment, and the other quizzed detail

information from that section of the ,passage. For example,
the main idea

for the passage section presented above,
c Q

question read:
Shipbuilding became an important trade in the New

England colonies because:
a. lumber was readily available.
many ports were built for trade.

b.
c. many people earned a living through fishing.

all of the above.

!
!
!

d.

and the detail question read:
\ | ‘ ‘ .
Which of the following contributed to indqstrial growth

in New England?
a. geographic isolation : /
b. water-power potential

c. lack of capital
"d. severe winter weather.
The distinction between main-idea and detail information was

made intuitively by the experimenter, but the judgements of

16
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the experimenter were confirmed by three members of the
faculty of the social science division who were naive to

the pnrposes of the research. Each of the faculty members

———— read- eachsegment—of tnE"passaQE'and;then“jnged which of the
two retention-test questions generated for that segment
quizzed main idea information and which quizzed detail’
information. The judgements of two of the faculty members
were consistent with those of the experimenter for all nine
segments considered, and the judgements of the third faculty
member were consistent with those of the experimenter for

eight of the nine segments considered.A2

Nnne of the adjunct questions embedded in the passage

were repeated in the multiple-chgice retention tést. " The 18

questions appeared on three separate pnges of the test

booklet with the pages appearing in all six possible orders

in different booklets.

Procedure and Design

The.subjects partlcipated in two sessions one week apart
in groups ranging in size from two to 15. In the first | ‘
session, subjects read the paséage after receiving ST N
instructions to study the passagq in preparation for a |
multiple-choice exam to/Le givgn during the second
experimental seéSion. They wére told’to be sure to write an
énswer for each question found in the text as a means of

preparing for the later test. An inspection of the

RIC | 17
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- »
experimental booklets revealed that all subjects complieé
with this instruction. The instructions encouraged lookbacks

in -answering the queszions. To insure comritment to the task

subjects were‘Eold.that their performance on the

\.
multiple-choice exam would determine the amount of extra
credit to be applied to their course grade as a result of

their participation in the experiment. Subjects were told

" that they could read and study the passage at their own

] li
speed, that they could mark or underline the passage as they

liked, and that they were free to re—readbthe passage, but
they were ésked not to spend more than an hour ih reading and
studying the passage. They were told to return their
booklets to the experimenter once they felt they were
adequately prepared for the test to be given on the passage
next week. In the second experimental session, subjects
completed one-half of the Wide Range Vocabulary Test (French,
Ekstrom, & Price, 1963) and the Adult Nowicki-Strickland
Internal-External Control Scale (Nowicki & Duke, 1974) before
réceiving the multiple-choice test on the passage. The’
vocabulary test was timed, but the subjects were free to

complete the other two measures at their own speed. No

subject took more than 30 minutes to complete the second

session of the experiment. Approximately two weeks after the

18
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|

completion of the experiment, subjects were debriefed during
\ _ . .
their regular psychology class meeting.

A split-plot design was employed with two.

“between~qubject—f‘ctors~'two w1thIn—SUbjéCt factors, ‘and one

covarlate" One of the between- subject factors was that of
locus of éontrol. Those subjects scoring be;ow Qhe medlan
score of 8, out of a total possible of 32, constiznifd the
group of internals, and those subjects scoring above\the
median constituted the group of extermals. The other
between-subject factor was that of headings. Squects/were
randomly assigned to either the headings-present or the‘
headingsjabsént group. Thus, there were 32 subjécts in the
headings;present group, 18 internals and:l4 externals, and
there were 32 sugjects in the headings-absent group, 14
internals and 18 externals. One of thé4Within—subject

factors was that of questions. The questions—preseht

condition referred to those\four experimental passage

\

-sections followed by an adju\ct'question, and the
4

questions-absent condition referred to those four

experimental passage sectiohs not followed by:an adjunct

question. Note that the two retention-test qUestions
quizzing information from Section 8 of the passage were not
included in the analysis. The othef\bithin—subject factor
was tﬁét of type of retention-test question (main idea

questions and detail questions). Thus, the dependent measure
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was the number of multiple-choice retention-test questions of

each type (main-idea and detail) answered correctly for those

four experimental passage seg%ions followed by an adjunct

— - -~guestion (the questidbs—present condition) and for those four

" experimental passage sections not followed by an adjunct

question (the questions-absent condition). The covariate in

- the analysis was the score on the measure of vocabulary

knowledge,_with each'subjéct's score determined by
subtracting one—-fifth of the numbe; answered incorréctly from
the total number answered correctly.

Results

A

The internal consistency of the multiple-choice

retention test was assessed by the calculation of an alpha
coefficient. The obtained coéfficient of internal
consistency was .60.

" In the anélysis of coVériance, the assumption of
homogeneity of within-group regreésion coefficients was found
to be tenable, as the test for the violation of homogeneity
of regression was not significa&t, F(3, 56) = 1.10, §-< .36.

The analysis of covariance d1d reveal a significant main
e“ect of the between- sub]ect factor of Veadlngs, F(l1, 59) =
4.51, p < .04. Subjects in the headlngShpresent group
performed significantly better than subjects in the

headings-absent group, with means of 2.62 and 2.34,

respectively. The other between-subject factor of locus of

2y



Headings} Questions and Locus of Control 20

control was not significahé, F(l1, 59) < 1, nor waé the
two—way interaction of headings and locus of control, F(1,
59) < 1. |

The within—subjécgafactor qf quéstions failed to
reach significance, ggl; 60)j=‘2.69,'g < .11, but the
interaction of questions and locus of control was
significant, F(1, 60) = 9,44, p < .004. The means frém this
interaction are shown in Table 1. Tests of simple main
effects showéd the effect of questions to be significant for
subjects with an internél locus of control,_g(l, 60) = 10.97,
p < .01, but nét for ,subjects with an external locus of
control, F(1l, 60) = 1.40, p > .éS. Internals answered
correétly éignificantly more retention ‘test qﬁestions from
passage segments that were quizzed by an. adjunct question
than they did from passage seéments that were not quizzed 5y
an adjunct question, whereas externals showed no.significant
difference in the number of guestions answeréd correctly from
quizzed and unquizzed passage segments. Tests of simple main
effects élso revealed that externa;s scored significantly
higher than internals in the questions-absent condition, g(i,
60) = 5.55, p < .05, whereas internals scored higher than
externals in the qhestions—present conditiqn, althéugh not
significantly so, F(1l, 60) = %.59; p < .25. None of the
other interactions involving the factor of questioﬁs‘was -

significant, all with F < 1.

-
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Insert Table 1 about here.

The analysis also revealed a significant main effect of

type of retention Egst question, F{l, 60) = 121.24, p < .001.

Main-idea retention test questions were answered
s}gnificantly better than detail»retention'test questions,
with means of 3.05_and 1.91, respectively. None of the
interactions involving the factor of type of regention test
question were significanf,_all with F < 1.
Discqssion

The results of this experiment demonstrate that headings
can facilitate-multiple—choice.test performance in a
situation in which a realistic prose passage is used and
subjects are given instruéfions designed to produce a high
level of commifment té the tagk. There was no QViﬂencejthaé
the facilitative effect of headings was less robust than that -

of adjunct questions. On the contrary, the overall effect of

headings was s1gn1f1cant and did not 1nteract with any of the

other factors in the experlment, whereas the overall effec{

of deunct questlons was not s1gn1f1cant. The interaction of
adjunct questions and locus éf control revealed that thé
presence of adjunct.questions only SignifiCant1y~improved the
retéhtion test performance of subjects with an ihternal-locué
oﬁ control. .The results’ suggest that headings may promogé

4
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recognition memory'performance in a delayed test situa£ioh by
encquraging'éffective oggiiifatién of the passage material in
such a wayrég_to—pioducé a general enhancement in the
availabiligy of the passage information at the time'of test.
On the othqx hand, adjunct QUestions of the type used in this
experiment‘may,-in subjects with an external locus of
cont;ol{ préduce a more specific processing effect in which
ohly thé passage information quizzed by the question ié
eléboragively»analgged,

| Thug, the findings of this experiment, along with those.
of the Brooks et al.v(i983, exp. 1) study showing a !
significant positive effect of‘headidgs on multiple-choice
test performance, compiement those of researchers such as
Hartley amrd Trueman (1983) and quléy, Dansereau, Evans,\
Cdllins, érooks, and Larsgn (1981), who have reported
facilitative effects of ﬁ;adings on various types of recall
performaﬂce, ‘Such evidence of the general facilitative
effect of head%ngS'has educational and instructional
implicayioné. ‘Even though the size of the significant
headings effect in this experiment was small, the consistent
use of headings by authors of instructional materials would
appear to Pe indicated, given the small amount of effort
involved in the generation of headings of the type employed

in this study. In addition, the fact that the facilitative

effect of headings was found in this experiment in the

23 i
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absence of any instructions in the use.of headings suggeét
that headings may encourage a type of passive organizational
process that cén promote retention in man? readers in the
absence of training. However, the importance of alerting
readers to the presence of headings in text with regard to
promoting retention is‘éniunresolved issue. Brooks et al.
(1983, exp. 2) have suggested that their failure to find a
facilitative effect of headings in a féllow—up study may have
been due td the subjects not having beenﬁas seﬁsitized to the
presence of tbe headings in the second experiment. Aithough
subjects in the headings-present group in the experiment
reported here were not alerted to the presence of the
headings, the éfesence of the adjunct questions may have
3 ' helped call the sﬁbjects' attention to the headings.
Additional studies are currently being planned that will 5
address this issue of sensitization. Nevertheless,
confidence in the ecological validity of the finding in this 3
“ekperiment of a beneficial effect of headings ‘is increaépd by
the fact that subjects performed the task in a situation in
wﬁich/they believed thét their performance would determine
the number of bonus points earned and in a situation in which
. they read, with lookbacks and re-reading éllowed, a long
prose passége wriften for actuél coilegé’instructidnal ‘ »
o » . : |
|
, 1

purposes. In future research,‘it_will be of interest to try =©

tc determine to what extent the reader's motivation mediates
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the beneficial-effect.of headings in such situations. It
will also be impgrtant in-future‘resea;ch to try'tg determine
to what extent the beneficial effect 6f headings is due to
activation of relevant schemas, promotion of th:
interrelaﬁing of concepts in the téxt, ahd provision qf
retrieval cues (Brooks et al., 1983). ]

The overall effect of adjunct questions was not
significépt in this experiment in which 1ookbacks&53ﬁ;
encouraged ahd subjects were preéumably highly motiV;ted to
perform well. This overall result is in aécord With i
Duchastel and Nungester's (1984) failure to find é
significant indirect effect of adjunct quéstions on
multiple-choice performance when subjects were encouréged to
review thé text for answérs to the questions. However, the
significant interaction of questions and locus of control in
the present expergment illustrates that<§he indirect effect
of adjunct guestions in a lookback sitdation may be related
to 1garher characégristics such as locus of control. Thus,
adjunct questions cannot simply be dismissed as ineffective
in situations in whichvréaders cAn search the text for

answers to the queétion the results of the present

experiment suggest that adjunct questions with lookbacks may
induce a very general review of the relevant passage&g?terial
by readers with an internal locus of control and that this

review may facilitate retention of unquizéed as well as

XA
Ui
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quizzed information from that passage ségment. Therefore,
the intéractiun of questions and locus of”“control in this
experiment illustrates the importqnce of examining the

usefulness of text processsing aids in relation to learner

characteristics. Such research represents a first step

reading behavior of individuals with different

characteristics. In future studies, it will be desirable to

types of retention test in addition to a multiple-choice
-y

test, the extent to which adjunct questions do indeed

encourage in externals a very focused reprocessing of the

’

in internals a more general and elaborative reprocessing of

<

the material.

As expected on the basis of numerous previous studies
4 ’ 0 A ’
that have examined the relationship between hierarchical

&

Kintsch, 1974; Meyer, 1975, 1977), main-idea retention test

IS

questions were answered better than detail retention test
}

questions. However, the factor of type of retention test

question did not interact with any of the other factors in

the experiment, a% might have been anticipated on the basis’

. ?

of previous studies by Wilhite (1982, 1985). 1In those
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toward discovering§how such aids differentially influence the

attempt to assess more thoroughly, througB‘the use of various

passage information relevant to the question, while promoting

e | importance of the passége information and probability of .

successful memory performance (e.g., Frederiksen, 1972, 1975;

4
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earlier studies, Wilhite found that postpassage adjunct
g;estions facilitated high-level indirect recall but not
low~-level indirect recall, but in the present experiment the
facilitative effect of the adjunct quéstions for internals
was not limited to main-idea information. ,This lack of a
significant interaction supports the shggestion that the
adjunct questions with lookbacks’induced in the subjects with

an internal locus of control a general memory-facilitaing

review process that included procéésing of both high-level

~and low-level information.

Some of the differences noted in the pgrféfﬁénce of
subjects with an intérnal locus of cohtrol ahd those with an
external locus of control are generally consistént with
predictions made on the bégis of Lefcourt's (1982, chap.TS)
charactefizagion of internals and externals..:The finding
that adjunct gquestions significantly facilitated indirect
retention for internalé but notlfor externals is cohsistent
with Lefcourt's argument that externals tend to be‘less
likely, to try discriminate between poﬁehtially.relevant and
potentially irrelevant‘inf?rmation in a learning situation.

Apparently, internals used the ﬁresence of adjunct questions

as a basis for differentially processing the various sections

. of the passage, whereas the externals showed no evidence of

having studied more extensively the passage sections followed

by a question. The prediction that internals would

27
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outperform externals in answering multiple-choice questions

about passage segments for they received adjunct questions

wés not confirmed. The difference was in the predicted
direction, but it fa%ied to reach conventional levels of
statistical signifiégnce. Ho&ever, externals did .
sigﬂificantly outperform internals in answering
multiple-choice questions about passage segments for which no
adjunct questions were presented. Thus, internalé may be
even more discriminating in their attempts to aésimilate new
information than Lefcouit has suggested. That is, they may
so attenuate processing of information perceived to be less
relevant to.the primary, task as to 1ower.theif £;;e1 of
performance below that‘of externals. The fact that the
factor of headings did(not interact with locus of control
suggests that the type of passive organizational processing
encouraged by headings is not as likely to be mediated by the

- characteristics of the learner as is the more active type of

processing strategy induced by adjunct questions.
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Author Note

Requests for reprints and copies of the experimental

materials should be sent to Stephen C. Wilhite, Widener

University, Social Science Division, Chester, PA 19013.
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J

Footnotes

1The passage used in the experiment can be obtained from the

¢

author on request.

g

g
2 The multiple-choice retention test used in the experiment can

be obtained from the author on request.
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Table 1
Mean_ Number_of Multiplb-choice Betention Test.Questions

Ansvered Correctly

Headings group Question condition

21:5=nr_____-;Abasn.t.___'_-..c;?mbinﬁd

Internal locus of control group

Headings present

(S W] Main-idea questions
——d ; }
aQ M 3.29 2.96 3.12
<=:' sp _ .90 .76
z Detail questions
> "y 2.23 1.62 1.93
S ' | "
) .82 1.23
S 2 : :
[ Headings absent
9
Main-idea questions
=) 4 |
M 3.31 2,60 2.95
. b .
sD .82 1.15 '
[ “ Detail questions . » .
: ‘ _ M i’ ' : 1.95 1.52 1.4
- 8D ' 1.07 1.01 V
1 Combined 2.70 \\ 2.18
\ {
i
: External locus of control group
.\ -Headings present
, Main-idea questions
H 3.7 3a71 £ 3.17
;o sD o .86 1.02.
/ Detail questions ' .
M o 2.39 2.24 2.32
: SD. 5 1.15 . 80
f Héadiﬁgs absent
f Main-idea questions
M / 2,64 3.25 2,94
i s .97 .89
\ - Detail quest}ons
L /. ' .
\ ¥ 1.64 1.80 1.72
_ \ sD . 1.08 ©1.29
‘ . Combined 2,42 2.60
\ ,
’ []{j}:« \ Note. The means shown were adjusted for the effect of the covariate,
B . T e
] \\vocabulary test score. The maximum pp‘s'g_@_t_)ﬂﬂlﬂg_(ic‘b’r&-w{ra;/t. , 35
. . v . [ . P
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