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Post-passage Questions: . i

s The Effects of Hierarchical Impor tance \

A4

.One of the.cepclusidns generally drawn from reviews of adjunct
questton ‘research is that. questions requiring the production of. specific | : -
lsolated facts from the passage will have a facilitative effect on
the re;entlon of both quizzed and non-qutzzedrinformation when they
N

-appear ‘after the segment of text containing the relevant fact (e.g.,

Anderson & Btddle, 1975 Rlckards & Denner, 1978). This coﬁclusion has :

been interpreted (e.g.; Boyd, 1973 Frase, 1967; McGaw & Grotelueschen,
1972) as shownng that post-passage questions induce a cognitive review i
] "of the passage which retards forgetting of both quizzed and non-quizzed -

information. Obviously, there are situations in which the effects of

post-segment questions will not be limited to possible mental review 5

[T s]

LS

processes. For example, repeated exposure to questions of a particular

- type intef§persed throughout a prose passage will affect the processing
of subsequent bassage segments (Rothkopf, 1965; Rothkopf & Bisbicos,

E; .196i). That is, post-segmen} questions can have both forward and back-

.

H " ward effects. However, in:the discussion to follow, atiention will be
focused on thosé& situations in which forward effects are minimized by
?

presenting all of the adjunct questions grouped at the end of the passage.

Despite its frequent use as an explanation of the backward effects

[ P T S Y
b . .

/ . P . i .
Ostsage quest'ons, the Cognltlve review process has never been .

e
-

specified in detail. However, developments ir the study of prose passage -

W el

structure effects on memory do provide one possible framework for

: -
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characterizing the review process. Recent work on text structure analysis,

N

3 *——————-—T-(ewg., %rederiksen, 1672, 19;3; Kintsch, 1974; Meyer, 1975, 1977) and

story grammars (e.g., Mandler & Johnson, ]377; Rumelhart, 1975; Thornayke,
i97?§ \yFn~Dijk & Kintsch, 1976) has shown that the hierarchical organ~

ization into which prose passage can be analyzed provides a basis for

predicting the  content and organization of a reader's recall of the

material. All of the studies JUSt cited have reported a direct, positive

- L4

relatnonshnp between the recalllbxllty of a _a passage propos-i-tion and lts—————
) L At

"height in the hlerarchlcal structure of the passage. Some. investlgators

have also shown ‘that high~level units are more resistant to forgetting

than are low-level units (Kintsch, Kozminsky, Streby, McKoon, & Keenan,

1975; Meyer, 1975, i977f. Meyer and her associates_(Meyer, Battlett,
Wbods,-s Rfcet NeteAl)‘haze recently shown that the use of the passage'é
top-level organizationel structure by the subject is highly correlated .
with the amount of material recalled. In examinations of story summari-
zations (Kintsch & van Dijk,.l?75; Thorndyke, 1977), subjects have been
shéwn to favor units most central to the orgénf{ation of the -passage

while omitting low-level details. Frederiksen’ (1975) has also shown that
the recall ;f passages tends to occur in chqpks corresponding to structural
units within the network; and McKoon (1977) has demonstrated a superiorit9

for high-level units in a study of the delayed verification of -passage

propositions. —_— | .

e

These findings of hierarchical organizational effects in memory for
prose'meterial'suggest that a cognitive review prucess induced by post-

passage questions_might operate in a top~to-bottom fashion within the

-
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memory representation of the passage. This top-down search hypothesis - ‘o
suggests .that In answering ah adjunct question the information sought is
° A’y

-

located in the process of tracung through the hierarchical structure from

the highest to -the lowest levels. Such a search would presumably proceed

in parallel from the topmost\unit to all of those upits at the next level

-

_in the h|erarchy.--At that po;nt the search would.be restricted to the

\"

topic: c]uster most likely to contaln the relevant information. This

° v

focusing of the search process would be based on the amount of semantlc

over lap between the |nformat'on in the questnon and the information in the

codes for the various unlts at that,'level in the hlerarchy The search

would contlnue in thlS fashnon until the quizzed lnformatlon is located

o~

‘Thus, the |ndnrect effects of post-passage questions would be the product'

of this top-to~bottom search. The specific mechanism by which the search
\

process increases -the retrievability of the Gnits activated is open to -

.

question. The search process can be thought of either as increasing -the .
* v

memorahility'pf'the individual units activated, perhaps thrbggh the

addition of contextual elements to their memory representation (e.g.,
Andérson & Bower, 197h;_Jones, 1978), or as the strengthening and maintenance
of associative connections trahéreed ih the process of the search (e.g.,
Baddeley, !976, Rp. 95-99). Regardless of the specific mechanism involved,
the top%éown search hypothesis is one possible general Eharacterigation .
of the cognitfve review. process induced by adjunct questions.

An alternative explanation is based on the assumption that adjunct

questions result in the direct accessing of the quizzed unit with a
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o subsequent spread- of activation through the network. ThlS notton of a

. spread of activation also assumes the hnerarchlcal organization of' the
materlal and has often been used in theories of ‘the organization of -
|- semantic memory- (e.g., Collins & Quillian, 1969; Colltns & Loftus, 1975):
]
¥

This notion of priming by means of a spread of activation has also been

applied to explanations of gereral memory:performance (Anderson, 1976;

.

S s B gL
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&
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Anderson & Bower, 1973; McKoon & Ratcliff, 1979). On such a view, the T

Brrnkens
RS

-

actnvatlon spreads outward from the dlrectly accessed unit to excite

eh=Y
[EVL VEE

féi ' flrst those units most closely related,to it'in the assoctatuve network. 'é
?% 1 Thus, Fhe probability that a non-qunzzed unit wull be activated will be a

§%§E : function of its.distaqce from tpe quizzed unit i;,tﬂe hierérch?. The )
?E;:‘ result of this activation is assumed to be dnh increase in the memorabtltty -
E%Q“ . of the item, exther through the malntenance of the associative links

e & DR ‘ . ., )
;ﬁ;;tQ— z ‘ activitee or through the addition of contextual retrieval cues to the ' -

f ?i ~ “-ectivated units. T

%l : The experiment to.berreported here attempted to distinguish betweeg )

i ;1 these two explanations of the cognitipe review proeess by coﬁpering tHe :
: ;e ) e%fecte of high-level and low-'evel questions. Figure 1 shows for ene

of the passages used in thls experiment the hierarchical representation *
resu!tlng from the type of top-to-bottom parsing suggested by Meyer (1975 :
PP. 53-56). The main topics and their associated subtopics were classified

- as high-level units, and the details were classified as low-lével units.

* - The direct-access explanataon would specifically predict a. dtfference -

in the indirect effects (l.e.{seffects on non-qunz;ed lnformatlon) of .

e
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h{éh-leve;\ah;NTEW?Tevel‘agingt\ifeitioné: This prediction is based ™ .

on the fact that the number of pathways\that\!gglf have to be traversed

- in the spread of actnvatlon from a qunzzed low-leveTNEEFBTJ to other
) subtopic clusters within the same main topic would be greaterjtha;“th;‘\~\\\\\‘\:\:
number that would have to be traversed in the spread of actiyatioh from ' ‘

a quizzed high-level subtopic unit. Thus, the direct-access explanation

o

would predict that high-1level auestions would produce greater facilitation®

of jndfrect recall from related suhtopic clusters thar would 1qw-levél

¢ ©

- .questions.
N . R . . C
..................... re—m——

v C - . IfBert Figure 1 about_ here.

. F e e nccenmen oo -~ .---
- r - . N < N

On the other—hand, the top=dcwn search hypothesus would predict an
equal faculltatlon with high-level and low-leyel questlons cver the
o-question_cohdltson with passages of the type employed in thns experimént.
“For example,-copsider the following two questions-defiyea'ftem ene of the.
subtopic clusters of the passage in Figure 1:

High-level: One explanatlon of why birds migrate argues
that a reduction in the supply of What forces the birds ;

to mngrate?

* .

Low-level: The major reduction in the supply offfood for

birds supposedly occurred when? ..
In the top-to-bottom search through the hierarchx, activation would
first spread to the three main topics, at which' point the main topic

of 'why birds mlgrate“ would be selected a§ the most likely candldate'

“for the contnnunng search. Then, activation would spread in parallel

to the subtopic unit} within that topic. At this point, a complete ’h
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‘matgh would be found'hetween the high‘1evel question and the subtopic

'he reflected in an equal faci.litation of indirect recall bi high-levei and

‘activated in such a way as to. increase its memorability is expected on -

. Post-passage Questions

- . .

unit, ''One of theée explanations of why birds migrate‘argues that a

reductlon in the supply of insects for- food forces the blrds te-migrate,"

~ -
-

and the seafth would be terminated. ln the case of the 1ow-level questlon, ®. R
a partial match 'with this subtopic unit would be detected, and the search Voe U
would be restrncted to the detauls within that subtopic cluster. .The T

important point_in regard to the indirect effects of the two questionA

. 8 : . . & .
types is gthat the search proc n both,instances resuits in the. same

pattern’ of activation in units other than the ubtopic cluster containing - o

the directly quizzed -information. This same pattern of‘activa ?onxghgfld

low-level questions.

)

The two proposed explanations of the cognitive review process alzo
. W

make different predictions regarding high-level recall’ from the quizzed

subtopic cluster. - The direct-access explanation would predict that units

- .

directly quizzed by the question would be better recalled than units

superordinate to a quizzed detail, The probablllty of a unit's. being

-

this view to be greater when the unit is.directly activated by the ‘question

than when its activation is depsndent on spread of activation?from angther -

©
. .

directly accessed unit. On the other hand, the top-down search hprthesis

would predict no difference~in the recall of the two types of high-level

«

units. This prediction is based on the assumption that the probability .

. . - oL, C Y ~
of activating the high-leve! unit in the quizzed subtopic- does not vary as

a function of which particular.unit within the subtopic is quizzed.
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" The nature of the search»process is. .anF.ant, and the high- level unit

e .
-~ . .

would be actlvated ln answernng eJther the hngh level or the low-level

' . . M . N . -
question. - <o . \ : -
5 ; . - s

A measure. of vocdbulary abnlnty was agso nncluded in this experlment

[ 3 Py .

in otder to assess the generalnty of the findings.” Recently, Curtis (1980)

has presented evtdence conSLstent wnth the position that verhal codnng

’ ‘processes*are slow ‘in less sknlled readers, thereby reducnng the amount

—~ -
. -

of attention available for other reading.processes. One of thHese other

° 1

&
reading- processes likely to. suffer in poor readers is the organtzatrbn of . -

s

the material in accordance with the xmportant semantnc relationships

. -~

between elements in the material. Such a faiiure by verbaliy,}ess skilled

-~

. . - . i - -

" readers to organiie'material effectively in the absence of processing,

alds has been cited by Rlckards and Denner (1978) as—the basns for thenr
shownng a greater enhancement in performance wnth .the use of higher-level

post-questlons than that ‘shown by more sXi]led readers. In this re§ard

possuble intéractions of vocabulary ability and questlon condltlon were
‘of interest in this expertment. For example, low-vocabulary subjects
might be more likely to shon a facilitative’effect.of the.guest{on
conditions”than-hi?h-vocabulary subjects would be. The.relativeiy’hore-
i@foyerished organizationa3~;fructure,of.low-vocabulary subjects would

~

- benefit more from question~induced activation than would the more well-

’

established structure of high-vocabu{ary subjects. .

.
-

-
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- Method N
Subjects . ' *

A total ofg%Qh students enro¥led in psychology and Engligh courses

at Danvulle Area Communnty Colleg{)partaclpated in the experiment as part
v .
of a course requlrement. : ; . )

- r
L -

~Materials
. a o<

The materials read were three expository prose passages on the topics

*

-of bird migration, spiders, and color.°change inﬁleaves. Thefspider passage
¥ ,
was based on portions of an Audubon Society publication (Ashley, 1979)
.
The bird mngratton passage was derived from a pamphlesrof the Fish and

Wildllfe Service (USDI 1971), and the leaf coler change passage was based

_on por'ions of a National Forest Service brochure (USDA, 1967). The length

\

of the passages an*worqs was 611 for sptders 724 for migration, and 722
/ ’

..for leaf color.change. The passages were constructed so as to be highly

A\
hlerarchtcally organuzed Figure 1 shows tE7 hserarchlcal organnzatnon of .

‘ohe of the passages resulting from the type of top~to-bottom parstng

%

suggested_bx-Meyer (1975, pp. 53-56). Each passage contained information

about threé.main topics. For the—purpose of this experlment, the sentences
specifying the topics to- -be dascussed and the sentences specifying the
subtopics within each %f the threé}ﬁaTﬁ'toplcs weré considered high-level
infoiﬁation. All sentences containing detail information about’ the' sub-
topics was designated as Iow-letel information. Within each passage one
“of the main topics contatned four subtdplcs, one contained three subtopics,

a

and the other’ contained two subtopics. $0ne of the passages used is
H . . s o

1

11

T ¢

)
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presented .in Appendix A. The other materials can be obtained from the

T

author on réquest. .
The questions.employed' in the study were generated’ by replacing

segments of sentences presented ln the passages with tnterrogatory terms.

Nine ‘high-level questiors were derived for each passage by converting each"

nteﬁce announctng 3 subtopic nnto a questxon. Nine low-level ques tions

were formed by converting one detail sentence from each subtopic into a

question. The detail sentences selected for conversion to questions

-

were closeit’ on the basis ofwhich detail sentence within each subtopic

L8 ANE L
could most unamb’iguous ly be presented as a question. Examples of questions
are also shown in Appendix A. Eaé@ hiéh-level question contained explicit

reference to one of" the main topics in the passage and required as a

A

response_one of the subtopics, while;each low-level question contained’

explicit reference to one of the subtopxc; and requxred detaxled informa-

¢
tlon as a response. For example, fcr the. subtopic cluster reading: o

-

One of these explanations of why birds migra:é argues that ~
a reduction in the supply of insects for food forces the -
birds to mugrate. This reductxon in the food,éupply is
caused/by the cold winter weather in the nort The first
major reduction in the supply of food for'birds supp6§gdly
occurred when glaciers advanced’into the northern part ;?\

North America during.the ice age.

the high-level question was: ‘'One explanation of why birds migrate argues
, that a reduction in thessupply of what forces the.birds to midrate?';

. .
and t?e lé&-level question was: ''The first major reduction in the -supply
- . > v

‘of food for birds suppcsedly cccurred when?"

-
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Design and-Procedure a =~

Eaptre iy g
f- '\;ﬁ\‘s.’A

howe 1y

.“Each 'stbject received two questions, one high-level and one low=-"

,;1 . Ao
. -

level,; about each of the three passages read. The questions quizzed

- : information from two of the three main topics in the passagé. ,The pairing

o ' of questlons was counterbalanced across sabjects such that each possible

‘ hlghzlevel,question from one™passage appeared equally often in conjunction
" with each possible low-level question from the other two main segments of .  °

the passage. The order of the passages was réndomized for each subject. ;TE

)

Squects were tested ‘in groups ranging in size from eloht to 25

5o,

dur;ng regularly scheduled class. meetings. The subjects were instructed -

) . .-n.writing and orally by the experimenter to read each passage so as to L
4 ' , J . ) R .
) » * be able_to answer questions about main ideas and questions about details

:when they appeared after each passage. Subjects were allowed to read the

-‘pa;séges at their own speed, but they were encoliraged not to spend a lot

o s e b = A v < gk

e . of time on any one of the passages. The passages were presented in booklet

-

format. - Immediately after each passage a long division arithmetic problem .

Ef‘—f ‘ Was presented in the booklet for subjects to work. The problem was

s ~ included in order to reducé the probability that subjects would be able x

v

é}“j o o answer the presented questions on the basis of the malntenance of the : ¢

T _ lnformatlon in short-term memory store. The two.questions were presented

e on the‘page immediately ‘following the arithmetic problem, and the subjects

E LT wrote their ansWers under the questions. The subjects were _not allowed

SR e Ay e
. i
S
'

to refer back to the passage when answering the questlons. Follow:ng the

v

.questions for the first passage, the subjects proceeded to read the second

aﬁd‘third passages following the same procedure as for the first passage.

o 13




& Price, 1963), consisting of 24 multiple-choice items. This was followed' ¥

‘_scale questions from the -ysenck Personality Questlonnalre (Eysenck & \ _: ’{
Eysenck, 1975). The vocabulahy EEEE‘WSE‘?Taed but the other two_tasks o

After completing the questions for the third passage, subjects waited

until all membérs of the group finished the three passages.

.

A series of intervening booklet tasks was then administered. Subjects

first completed one half of the Wide Range Vocabulary'Test (Frehch, Ekstrom,

o Pl L'
by a nlne-ltem blographical questlonnaire requiring short answers. Flnally,

subjects completed : questlonnalre consusting of the extraversion‘and lle-

v -

H

weré unpaced. Preliminary analyses indicated that the extraversion measure

> 1o

did not interact significantly with any of the within-subject factors.

-

Thus, the extraversion measure will not be discussed further.

Prior to completing the biographical and perSanllty questlonnalres,

subjects were given both written and oral instructions for the unexpected

free recall task:.-Squects were asked to recall the three'passages under .
the titles presented on the last pages of the booklet. ?:; titles were 7
presented. in the order in which the passages were read, and subjects were
asked to recall the passages in the order in which the titles were presented, -
after completing the questionnaires. Subjects were urged to recall the

passages in a- form as similar to the original as possible, but they were

told to recall information in their own words when unable to remember the
original wording. The importance of makiné'all recall in the form of

EOmplete sentences was stressed to the subjects. Subjects were not allowed

to refer back to the passages during recall. The recall task was. unpaced,

14
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“but no suB}EEtfgﬁEﬁt‘more—than—-hs—nﬁnutes—in_completjngfthe,questiopnaire

~

and recall tasks.
o The free recall Protocols were scored using a method similar to that
¢ employed by Rickards and his associates (Rickards & August, 1975; Rickards

& DiVesta, 1974). Each test sentence was reduced to its essential propo- -

* sition or propositions, and eacH recalled sentence was judged on the basis

-

of whether it- captured the gist of one of these proposltlons. A ratlng :
o ‘i o
Lo of 2 was used to lndlcate that the match between text propositlon and

:~‘ vrecalled sentence was totally acceptable, and a rating'of 1 was used to ¢
, indicate that the match was only'partial. The ObJecthlty of this scortng
procedure was determlned by havung a graduate student as:-well as the -
experlmenter score all protocols. The Pearson product moment correlation . i
between the two raters' scores was .93. Both ‘raters scored the protocols
without knowledge of wh ch téxt segments had been qutzzed Answers to . - Ce s

the adJunct questions were scored according to a gist criterion by both

the experimenter and the graduate student assistant. The decisions of the

two raters were in agreement for 95% of the answers. The scoring of the ’

problematic answers was arrived at by means "of conference between the

Tt Pt 47 5

%

experimenter and the graduate assistant.

N

v s

; Results ‘ S
; In the three analyses to be reported below, a between-subject factor P
wt of vocabulary ability was employed. Subjects were divided into high- :

vocabulary and low-vocabulary groups on the basus of their scores on the

Wide Range Vocabulary Test (French, Ekstrom & Prlce, 1963). .A subject's

¥
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score on the test equalled the number of . the 24 multiple-choicé questions

answered correcfl?‘ﬁThUS‘UHE*f1fth‘Of—the—numch—answe:ed.4ncocxectly
The high-vocabulary group consisted of the 52 subjects scoring above the

median’ vocabulary score of 6.2, while the low-vocabulary group consisted

of the 52 subjects scoring below the median. -

Question Answering.

For each éubject, the number of high-level and low-level questions

g

* answered correctly was determined. The data were submitted to a split-

plot analysis of variance with question type Khigh-level vs. low-level)

as ;he-wiihinesubjeit factor. The means from this analysis are shown in
-Tabié 1. The factor of vongulary group wés*signifieant, 31(1,102) = 7.58,
p .01, MS = 1.52. ‘High-vocabulary subjecgs-answered more ﬁuestions
correctly than did Iow-vocabulary subjects. Neither tﬂe factor of question
type, F(1,102) < l,.ﬂ§e = .48, nof the interaction of question'type-apd

vocabulary group, F(1,102) <1, §§e = .48, was significant.

Overall Indirect Recall

<o

In the overall analysis of the indirect recall results, two within-

subJect factors of recall level (high vs. low) and question (high, low,

4

and no) were employed. On the basis of the scorers'coded analysis of each‘

subject's tecall, a determination was made as to whether there was any

indirect high- or low-level recall from each of the three major segments
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- segment for which no question was presented, all information in the

.was significant. However, the interaction of recall level and question
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of each passage. As described abové, each segment represented one of the

three question conditions. In the case of the passage segments from which

——— .

the two presented questions were drawn, indirect recall consisted -of—- —_———

.

information recalled from a subtoplc cluster that was not directly quizzed
and information recalled from the superordunate pr0p05|t|on that lntroduced

the main tOplC within which the quizzed subtopic was dlscussed For the Y

segmentkquéiifiéﬂ to be counted as iAdirect récall. Thus, for each

-~

subject, the number of passages from which there ‘was recall in each of

\ 3

the six oondltions (2 levels of recall x 3 question condltlons) was

- -

determined, and these data were submitted to a split-plot analysis of

variance. _
\
.- . S 1

-. The means from thlS analysis shown in Table 2. The effect -of

4 . . . -

o

3
.
.
3
*
3
-2
H

vocabulary group was signi cant‘ F(l 102). = 13.29, B_éq 001, MS = 2.20;

with high- vocabulary subJects outperformlng low-vocabulary ‘subjects. The

factor d? recall level was also signuf:cant F(1,102) = h9.03, p < .OOI,

§§é = .QZ, with subjects showing more high-level indirect recall than low-

-level indirect -recall. The interaction of recall level and vocabulary group

was not significant, F(1,102) <1, MS, = .b2.

- . e s G - V. > - s G > oz W o b o

Neither the factor of question, F(2,204) <1, §§e= .85, nor the-

interaction of question and vocabulary group, F(2,204) = 1.09, Ms, = .85,

was significapt, F(2,204) = 7.93, p < .001, MS. = .38. Tests of simple

2
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main effects showed that the question conditjohs differed significantly

in the case of high-level recall, F(2,204) = 4.87, p < .01, 'MS = .62,

‘but not in the casé of Iow-level recall, F(Z 204) = 1. 02 Ms, = .62, For
'hngh Ievel recall Tukey s test revealed that recall in both the high-
question condition and the low-question condition significantly exceeded

-recall in the no-question condition. The high-question condatton and the

Iow-questlon condition did not differ slgnnf:cantly

\
\

The analysis also revealed a signnflcant:%rnple interaction of recall

ievelz question, and vocabulary group, F(2,204) ="3749, E_<Jiﬁﬁ""HS = .38?

Tests of simple interactive effects showed that the effect of question was

\

N signlf:cant for low-vocabulary subjects in the case of high- Ievel recall,
F(2 204) = 7.87, p < .01, s, = .62, but not in the case of Iow-level recall

.g(z,zoh) < l, Ms, = .62. By Tukey's test, hlgh-level recalt in both the

high~question condition and the low-question condttlon significantly

-

- exceeded high-level recall in the no-question.condition. The high-question

and low-question conditions did not differ.significantly " For high-
vocabulary subJects, the effect of question was not sngntf:cant for either

high-level or low-level recall, both with F(Z 20#) <1, Ms_ = .62.

—

Recall from the Quizzed Subtopic ’ '
Ve

The final ;ef/of analyses concerned high-level recall from the quizzed

s

subtopic cluster. The frequency ‘of recall of three types of hxgh level

R

s
L ey o o
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topic'cldsters not quizzed by a question. The control subtopic sentence |
from the non-quizzed topic cluster of "each passage was randomly selected
for each sebject. These data were also submitted to a split-plot ahdlysis

of variance. The means from this analysis are shown in Table 3. The

; between-subject factor of vbcabulary group was significant, ?(l"lﬁi) =

1 ) 9 33 P < .003, MS = 1.20, with more recall by hlgh vocabulary subjects
' than by low-vocabulary subJects.\ The factor of recall type was also"
S X éignificant, F(2,204) = 5,15, E.<"°67v ﬂ§e =:470. Tukey's test showed

- . that both recali of directly quizzed subtopic sentences and recall of

subfbpnc sentences superordinate to a directly quizzed déf‘11‘”‘gh1f1cant}y

exceeded recall of the control subtopic sentence. . There was no significant

b e . [

tociey §Eﬁ“énces superordnnate to a dnrectly qunzzed’detatl The interaction of
I . « .
P recall type and vocabulary group was not significant, F(2,204) < 1, Ms, =

.70. The means in Table 2 and Tab’c 3 are not dlrectly comparable because

in the analysls of recall from the quuzzed subtoplc each condltnon was

v

represented by ane specific sentence in each passage, whereas in the analysns
of overall indirect recall each condition was represented by more than one

specific sentence in each Passage, ard thus there were more opportunities
) .

- for indirect recall.

. Insert Table 3 about here.
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Discussion
*

Tﬁe results (eperted here favor the top-down search explanation of

SRS post-passage quéstion effects over the direct-access explanation.

. 19

3§‘ difference in the recall of directly quizzed subtopnc sentences and subtopic ’
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High-level and low-level questicns facilitated high-level indirect recall
to an equal degree in relatlon to the no-questlon control condltlon. In
addttlon the recall of high~level units superordtnate to a quizzed detail :

and the recall of dlrectly quizzed high~level untts were facllltated t ‘ :é

C s __* an_equal degree over recall of high-level units from the control segment.

- These ftndlngs are consistent wnth the suggestlon that .in answering questions

P the qunzzed information is located as 2 result of a top~down search of the

~ ’

ﬁ’:_ : hxerarchfcal memory scruccure constructed at the ‘time of reading the passage.

Neither of these patterns of_results would be predicted by the direct-access -

~

ix 'explanatfon. In the case of -overall indirect recall, the direct-access

-

e N PRI A

explanation predicted the high-question condition to be superior to the ~

: low-question condition because of ‘the smaller -number of pathways ‘that would “
ShE have to be traversed in the spread of actlvatlon from a quxzzed high=-level - - ”‘é
:h’ unit to other units in the same topic cluster. In addxtnon,‘the direct~- ‘ i
;_ - aCCESSexplanationpredncted, contrary to the results found, that high-level

units directly quizzed would be better recalled than high-level units which

* *

were superordinate to quizzed detalls and thuss—on this Qiew only indirectly :
activated by the spread of cciivation from the directly accessed quizzed

details.

RENET )

The results of the analysis of the question answering data support this
) interpretaion of the free recall results. First of all, the means presented-
in Table 1 show that subjects on average answered over half of the questions ‘/'

correctly. Thus, the subjects did tend to be svccessful in accessing the

information required by the questions. This finding supports the top-down

S N PG 4 ve o gt
O AE H
e
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- search explanation of the frée-recall facilitation over an alternative
expjanation in terms'of the information provided in the question stem.
“In addition, the equal facilitation in the high-question and low=question
conditfons argues against the possibility that. the free-recall facilitation

was due solely to information provided in tne question stem. Given that AN

the_high-question contained explicit reference to the main topic or main

orgapizafiona! ideq of the passage segmént: whereas the low question did
not, free-recall fécilitation should have 5eénﬁgreéfér in the high-question
condition than in the Tow-questién condition if gbe facilitation were due
solely to the information provided in th; question sfem. Finally, the-
findnng that low questxons were answered as well as htgh questions is also

consistent with the proposed top-down search explanatnon. Nhen the top-

@,

down search is equally successful ih the ‘two question conditions., the
:recarl-facilitation.in the two conditions would be expected to be qual.
The i&teracfion of recall levet question, and vocabula}y group in

thi;'expériment supporfs the notion that processiné aids such as questions
\Bﬁg more likely to benefit the perfbrmaﬁce of iower-ability subjects than
of hig a(:abilitx subjecésq(R{;kards & Denner, 19785. To thg extent that
lowar-abil;fy\subjects are less efficient at effectively establishing in
‘ .ncmory the organizational structure of the passage ‘(Curtis, 1980), they .
would terid to benej;:\mqre from activation of the structure in response to
questions. The dtfferentnal\\ffectlveness of th?\questxon manipulation

for lower-ability subjects may alsg reflect their tendency to fail to use

N

spontaneous ly the organizationa[~structure of the passage (Meyer, 1979; ,

_ Meyer, Brandt, & Bluth, 1980). | N
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‘One unanticipated feature of the results was the finding that the

.

effect of the question manipulation was significant for high-level recall
. .
only. In general, an increase in the retrievabitity of high~lével units
~,
would be expected to increase the retr'evablllty of assocuated low=level

information s 0f course, with a free recall task, there is always. the,

poss¢b14|ty,that information was availéble in memory that was not accessed

and recalied. Brltton Meyer, Hodge, ard Glynn (1980) have pointed out

-
e ot
e e e

!
that a subject's, response criterion can Lnfluence the magni tude -of the

difference in the recall of high-level and Iow-level'passage.fnformation.
Specifically, Britton et al. suggest that time limitations on free recall
may lead subjects to impose a criter}on based on Umportance which will

"favor the recall of high-leval over low-level information. The -authors

-~

further suggest that the moie discriminable the high-level and low-level

information-is, the greater the effect of response criteria is likely to

be. Both of these conditions may have obtained in’the experiment reported

here and contributed to the interaction of question condition and recall

_level. Although there was no experimenter-impo;ed time lihit on subjects'
free recall of the passages and subJects were encouraged to take as much
time as needed to- complete their recalls, many of the SUbJectS had,ogj ga-
tions in the form of other classes which prevented them from continuing
With the task beyond the scheduled one-and-a-half hour class period.. In
addition, on the basis of the kind of retrieval operations which have

been suggested to operate in the question conditions of this experiment,

‘it is reasonable to assume that the discriminability of high-level and

.
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<

low-level information was greater in the ﬁassége segments quizzed by a

question than in the no-question control segwent. This assumption is

°

based on” the ‘prediction that the search process through fhe two-quizzed

segments results in the differential activation of the high-febel infor-

~> - mation in these segments. That is, activation of high- leve] units in

the process of answer:ng a question would increase their memoradi ity

°

relative to high-level units from the non-quizzed segment, and this

_‘ectFvatﬁtm‘wouiﬁ-a%so—1ncrease—the4r pecceJxethmportance relative to - :
M’M‘
thelr subordinate deta:ls. Thus, the Superior retrtevability. of hlgh'

. ! A
. . ‘\\\
i ; level units from quizzed passage segments mnght not be reflected in the
superior recall of their assocuated details because the time-notivated

response criterion would focus the reca]l effort on\ﬁhemmore -prominently

<« s
- ~—

L represented high-level units. : ' T ‘

. . . -
A -

Thus far the direct-accessexplanatienand the top-down search

hypothesis have'been treated anmutuélly exclusive and indepeﬁdent ) -

- hxpotheses. However, even though the results presented here have been

.«
v e .- % -

- e mm—— &

/ .. gerpreted as supporting the top-down ;earch process, it is not reasonable

. ¢,

;1 to conclude that questions never result in the direct accessing of encoded
;i information. In fact, both processes are ligely to be involved in certain
;. question-answering situations.c ‘In particular, if one assumes a retrieval

% - . model of the type p:oposed by Mandler and his associates (e.g., Mandler,

;L_ P972,‘i977; Mandlef Pearlstone, & koopmaq3;“12§9; quinowitz; Mandler, &

’ Barsalou, 1977; Rabinowitz, Mandler & Patterson 1977) then dlrect access~

“

lng of lnformatlon must be consudered llkely to occur when the questlon is
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"presented in close temporal proximity to the passage segment containing

the quizzed informatton. The Mandler model stipulates that infgrmatiod is
represented in both a perceptual code and a conceptual code. The perceptual
code corresponds to the superflcnal, non-semantic charactertstlcs of “the

information whjle the conceptual code corresponds to the semantic repre-

sentation of the information. The Mandler group argues that therperceptual

-

code permits direct accessing of encoded information but that this code is

.short-lived Once the perceptual code is no—#cngec_a\allggje retrieval

. ————

;“ "‘““‘--o€-4nfonmation is based on the conceptual code, and retrieval via the
- | \

e t

conceptual code can involve a search through a hxerarchical network

.
-

depending on the organization of the material studied. It was just this
type of hierarchical search that the top=down search hypothesus proposed

accounting for the indirect retentlon effects of retrieving information jn

0o -
.

response-to delayed questions.




-
fis
Y

.
,
i
.
A
Y
.
.
I
H
N
:
,
{
I3
|
el

e,
“

. o .
.

.
.
PN
.

o
R

o

PRTIETrRY

x
.
’

- e . ' ( Fost-passage Questions

Ay poh s

‘:_."-" - = [ ’ i . i ’ 23 . . :

< -
.

N a

S _ : : . Reference Note . ' : ©

oS,

-

.
L) rd
i .
¥ . -

2 . ) 11;, Meyer, B. J. F., Barlett, B. J:, Woods, V., & Rice, G. E. Facilita-

I - tion effects of reading passages with the same Structure and different. -

-

N . P -
o - .

s

%

N . : content. (Rrose Learning Series Research Rep. No. 10). Tempe: Arizona

Ny

State University,,” *er 1979. °

P

R
:
H

~

LY R aerryrTem

[REIaCTE R
+
kl
.
&
1
)
L
A

'

ey
I
~
.
3
[
.
.

AR Py e
M
'
.
-
.

%
.

R R Ty e g v
i

it ‘, ‘
‘

s
o
N

.~

)
(A
.
.
.

¥

2y . SR . .
ERIC™,: ., . .
Qe - -, .- : . . .

. ;
R

o LT,
<




Post-passage Questions
25

N ‘ ,’;
. ;
- : . -

-

Re}erence§' R fj
"~ . . v \ »é
. . ', - 2
Anderson,-J. R. Language, memory,, and thought. Hillsdale, N.J.:r Erlbaum,
. . » . -3
s .:1976. A

A}

-

. Anderson, J. R., & Bower, G. H. Human assc Jiative memory. ‘washington,

. .- D.C.: Winston, 1973. o . ‘ ) .

. - Anderson, J. R.; & Bower, G. H. A propgsitional theory of reébgnition LT e

memory. - ﬁkmory & Cognition, 1974 2, 406 -412.

-~
A %

;; o . ) Anderson, R. C. 8 Biddle; W.: B. On asking people questions about what . : :

.

>

& ’ ’ they are reading . In G. H. Bower (Ed.), The: psychology of Iea:nlng

and mot!vation (Vol 9) Ne& York' Academlc Press, 1975 ‘

Ashley, R. F., Spiders and si-lk. Audubon nature builetsn (Set NBQ) New

’ T York: National Audub%n Society, 1974. ' . .

Baddeley, A. D. The pszghologxﬁof memory. New York: Haﬁben & Rdw, 1976, f

. Boyd, W. M. Reneating questTons.fn prose leérnlng. Journal of Educational

14 - ! N

Psychology, 1973, 64, 31-38: - '

.
,

Britton, B. K., Meyer, B. J. Hodge M. H ,'& Glynn, S. M. Effects of

*
the organlzatlon of text on. memory' Tests of retrieval and response .

criterion’ hypotheses Journal of Experlmental R_ychology Human ’ -

, Learnlng and Memory, 1980, 6, 620 629

“Colluns, A. M., & Loftus,”E. F. A spreading- actzvatlon tﬁeory of semantic

processing. Psycholqglcal Review, 1975 82 407-428. v o

Collins, A. M., & Qutlllan, M. R. Retrieval time from semantic memory.

. Journal of Verbal Learning and Verbal ‘Behavior, 1969, 8, 240-247.




[P T I R R S N Ty R I T
R T o S ¥

v
(3

-

. ‘Educational Psychology, 1980, 72; 656-669.

Curtis, M. E. 'Deyelopment of éomponentS'of reading skill.

B o e

+ .

Post-passage Questions

25

Journal of

Eysenck H J., i3 Eysenck S. B. G. Manual of the Eysenck personailty

.y v
3

‘rfquestionnaire;. San{Diego: Educatlonal {2 lndustriai

v . N -

jfﬁggg;dl T-J?Learning from prose materiai

’ . -

Testing =~ , .

Length oﬁ‘passage, knowledge.

T ‘of” results and position of questions. Journal of Educational

"' l'r N

Psychoiogy 1967, 58 266-272 O

—

o

Frederiksen, C. H. iEffects pfétask-induced cognitiye operations on

]

ﬂcomprehension'and memoryrprocesses. In.J. B Carroil € R. 0. Freedle

(Eds ) Language comprehensuon and the acqulsition of knowiedge.’

~

.é.t washington D c.. Ninston,'1972 s

AFrederiBSen,ic.*H. Representing iogical and semantic Structure of knowl -

\ :i*: -

- -

edge acquired from discourse Cogn itive Psychology, |975 7, 37| 458

g -

cognitive factors. Princeton, N.J.: Educdtional Tes

\ .

l963. DR ‘- e
Jones,,G V. Tests_of a. .L;ggtural theory of the memory t
g Journal of Psychology, 1978, 69, 351- 367. ' .

Kintsch W, The representation of meaning In memory. Pot

Erlbaum, |97h P N “«

4 -

Kintsch N., Kozminsky,, .y Streby, Ww., McKoon, 9., €. Kee

-
¥

hension and recall of text as a function of content'v

z":bf VerbaI:Learning and Verbal Behaviog; }izif 1&, 196~

\%L, Ekstrom, R B., & Priée;—~S— A' Kit of reference tests for -

ting Servnce,

& ¢

&

race. Brutlsh

- .

4

omac, Md.:

.

nan, J. Compre-

ariables. Journal

214,

0"

»

¥
3

>

z
et
<
£
e

oLy

sfd 5 U8 2t o s




Post-passage Questions

- 26

. \ 7 - .
Kintsch, W., G‘Yan Dijk, T. A. Recalling and summarizing stories.

.Ai‘, <

Language, 1975 ho, 98-116.

N

“In E. Tulving & W. Donaldson

DR

e
R

‘Mandler, G Organizatlon and recognutlon

\'Nen York: Academic.Press, 1972,

.(édst), Organization-of memory .

"yandler, G. A decennial taie--whereln the organizatlon of memory becomes

-

Y respectabie and gains recognituon. In G. H. Bower (Ed )y Human

Academic Press, 1977

memory: Basic;processes..fNew York
&“';Nandler; G., ~Peaiist6ne, Z., 8 Koopmans, H. S; Effects of organization

and semantuc similarity on recaii and recognition Journal of Verbal

Learning and Verbai Behavior, 1969 8, Wo- h23

.i_ﬂand ler, J. M.,

structure and recali

,,J-

5 Groteiueschen,-A.

s»Johnson, N, S. Remembrance of things parSed Story

Cognitive Psychoiogy, 1977, 9 ili 151, ..

McGaw B.. Direction of the effect of questions in

o

" prose material..

‘ McKoon, 6. 6rganization of information in text memory. Journal of Verbal

Journal of Educational Psychology, 1972, 63, 580-588.

Learning and Verbai-Behavior, 1977, 16, 237&26Q.

McKoon, G., & Ratcliff, R. Priming in episodic;and semantic memory. =

18, 463-480.

;35' ) Journai of Vérbal Learntng and Verbal Behavior 1979,

d

Méyer, B. J.. F.

The organization of prose and its effect on recall.

New York: North-Holland, 1975.

LI S

Meyer, B. J. F.

The structure of prose: Effects on learning and memory

. &
and implications for educational practice. In R.C. Anderson, R. J.

2

K

Spiro, & W. E. Montague (Eds.), Schooling and the acquisition of

. . “knowledge. Hillsdale, N.J.: Erlbaum, 1977..

' 28

SN B i

R I T e P N U .




N g
'

"~ . Rabinowitz, J. C., Mandler;.G., & Barsalou, L. W. Recognition failure:

. 'recognftion and recall: Accessibility and.generation. Journal of _

" Post-passage Questions

. . ‘ S o 27

Meyer, B. J. F. Organizational patterns in prose and their use in reading.

~In M. L. Kamil & A, J. Moe (Eds.), Reading research: Studies and
applications. Clemson, S.C.: National. Reading Conference, 1979.
Meyer, B. J. F., Brandt, D. M., & Blyth, G. J. Use of top-level structure

in text: Key for reading comprehension of nintﬁ;grade students.

Reading Research Quatterly, -1980, 16, 72-103.

LI 4

K '-Another case of retrieval failure. Jouridl of Verbal Learning-and

Verbal Behavior, 1977, 16 639-663.

RabanW|tz J. C. Mandler, G., & Patterson, K:-E. Determinants of

Experimental Psychologxﬁ General, 1977, iéé; 302-329.

thkards, J. P » & August, G J. Generative-uhaerlining strategies in

.'prose recall. Journal of Educational Psychology, 1975, 67"860-865

fBickards, J. P., & Denner, P. R. ’lnserted questlons as alds to reading

text lnstructlonal Sc:ence, 1978 1, 313- 3#6 -

Rlckards, J. P. o & DIVesta, F J. Tyge and frequency of questions in.
process ing textqgl material. Journal of Educational Psychology,

1974, 66, 354=362. T )

‘Rothkopf, E. Z. Some theoretical and experimental approaches to problems

< in written instruction In J. D. Krumholtz (Ed,), Learning and the

N educational pfocess. Chicago: Rand McNally, 1965, N
Rotﬁkéﬁf}.E. Z., & Bisbicos, E. E. Selective facilitative effects of

interspersed questions on learning from written materials. "~ Journal

- ,of Educational Psychology, 1967, 58, 56-61.

.
¥
N
-
H
.
4
£
B
4
S
y
)
N
S




Post-passage Questions

28 ’ P
Rumelhart, D. Notes on a‘schema for stories. In D. Bobrow & A. Collins ;
. (Eds.), Representation -and understanding: Studies in cognitive . :

sc}eﬁce. New York:- Academic Préss,»l&?S.
Thorndyke, P. W. Cognitive structures in comprehension and memory of

narrative discourse. CognifiQé Psychology, 1977,.23'77-110._

. U.S. Depaitment.of Agriculture, National Forest Service. Why leaves ) 'fé
, ' ch§n§e~cqlo;. Naséfnggon, D.C.: h.S. Governmert Printiﬁg Office; :
. 1967. , - s# :
. - :U;S,;Department of the lnté;ga;, Fish ;nd1WildlierSe}01ce. Migration '_ .’,é
of birds. Nasﬁington, D.C.: ’U.S.Aéébernment Prfnting Office; lé?]. fé
van‘Dijk, T.A., & fgntsch, W. Cognitivg psycholagy and discoﬁ}se: . L ‘12
‘Rebélliﬁé ana summar}zlng stories. In W. U. Dressler (Ed.), Trends . VE
' in text linguistics. New York: ‘deFruyter, 1976. ‘ . é

- “~ & ’ ’
. - \;*5;: » ’ | | ?
5 ‘;:.‘ ‘, - . 30 .

LY




¥

~

29

Appendix A

Bird Migration " _ .

. The migration of North American birds refers‘to-the regular flights

. between their summer homes in the“north and their wjnter homes in the

south. Except for those that nest in the tropics, nearly all North

-

American” birds migrate, some great -distances while others go only a

short .way. *In.the study of migration, answers to the questions why
do birds migtate, how do birds navigéte on their migrat?ohs, and what

~

Bangers'do birds encounter during migration are of particular interest.
To .the-question of why birds migrate, three explanations have

been proposed. ‘One of these explanations of why birds higrate argues

N

that a reductlon in the supply of insects for food forces the birds

o

to mlgrate. This reduction in the food supply is caused by the cold

winter weather in’ the north The' ftrst such maJor reduction in the
/ . N ) v
supply of food  for biTds supposedly occurred when glaciers advanced

‘into the northern part of North America during the ice age. Another

1

ﬁopulat expldnation of why_bitds ﬁigrate'is that birds receive at

" birth an imprint, or lasting impression, of their.birth piace. This

. . . ..} .
- imprinting reésults in a lifelong urge to return to that locale each
spning. Many theorists-believé that the imprint of ‘the birth place

occurs wi thin twenty-four hours- after hatchtng. A final :nterestnng

explanatlon of why birds migrate is that a change in the length of

)
13
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%

P

- ‘.-‘/
gﬁ'v day prepares birds for their migration by altering;théf?ﬂbreeding con-
¥ ¢ )

dition. . A decrease in th length of day decreases a bird's sexual

~

arouéal,aﬁd results in migration to the winter homé,-whiie an increase
in the Iéngth of'qay increases a bird's §exuai arousal ‘and .causes it
to seek its nesting grounds in xhéjnorth. A chapgé in the length

) “of day apparently alters the level of hgémones in the bloo@stream of

‘birds., - .

Lo - \ . ., “,
By s " Several possible<answers to the question ‘6f how.birds navigate on™ -I
%ﬁ:“ their migrations have also been suggested. The earliest explanation

of hew b}rds'navigate was that birds posse§s_a25ﬁilt-in compass which

. guides them to their destinaéion. According to this view, such a

built-in compass makes landmarks and cues in the environment unnecessary
for successful comgletidn‘of the trip. Evidence for the existence of

2

this built-in compass has not been confirmed by modern day animal

scientists. Another frequently cited explanation of how birds
navigate suggests that birds use the sun and the stars as reference
points in their. migrations. This reliance on the sun and stars may

° s

account for the ability of some birds to cross vast stretches of

ocean. Variations in the density of clouds is likely to, affect most

Pen
B B Y

those birds using the sun and stars. Another factor which has .been

< -
£ . >

i .presented as contributing'to the ability of birds to-migrate across

w land."is their search for previously encountered landmarks to guide

. them, It is suggested that the ability to make- use, of landmarks is

. <

memt ¥ .o - - T . . Y
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the result of a learning process, with veteran flyers someliow teaching

young burds the path to follow. Laboratory studles of birds' use of

landmarks “have demonstrated that birds can detect even slight

variations |n the aopearance of boundary markers in areas over which

®

they have flown before. A recert explanatlon which has been proposed
by some researchers_to account for thE‘ébﬁlity of birds te navigate
is that birds navigate by detecting slight differences in the mag-

netlc field of the earth. This ability to detect such dlfferences

>

in maénetic field is assumed to be the product of the bird's use
of inborn receptors for differences in field strength Even young

birds who lack adult gundance and experiencz2 in actual migratlon
A

.may be sensitive t6.magnetic field differences.

cop

In response to the questlon of” what dangers mlgratnng bnrds
l

face, researchers .typically cite two major threats, one man-made and

i ]
one natural. The major man-made danger to migrating:birds is that

‘of geria; cbstacles. Aerial obstructions such as television towers

and monuments are responsfhle for the deaths of thousands of

migrating birds each year. Fog and ioy cloud cover are the two

’factors which contribute most to the tendency'of lighted aerial

. s-l.-f-\' -

oy

_‘obstacles to attract bsrds at nught The natural danger which most

affects migrating .bird. is storms. Storms-such. as inland hailstorms
kill great numbéers of small birds. The lack of dense vegetation -’
in vast areas over which the birds fly prevents them from seeking

L A

shél ter from storms.
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‘ Example Questions . , ‘

.

High-levei: One eiplanatio;ypf why birds migrate argues that a

) _ reduction in.tﬁg supply of what forces the birds -to - A
migrate? L I 5
. ) : o L :
’ . The earliest explanation of how bikds-navigate was hnd :
- phatbbirds pbssess a built-in what? ‘
. The major-man-made danger to migrating birds is wha§? ' 2
- . . - . . ‘é
. -
“Low-level: .The first major reduction in the supply of food for I

birds supposedly occurred‘&hen? . SR

-

Evidence for the existence of.a built-in compass

has not been confirmed by whom?

" What are the two factors which contribute most to ] {
. A !

. oo the tendency of lighted aerial obstacles ‘to attract
. ‘birds at night? . . s

S ;
P 2
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Table 1

o Eoa tn e

Mean Number of Questions Answered Correctly

.
. *

o -

Queéfion Type

Vocabulary Group —
’ High ~ ~ Low

Onnddaa AT ] g NG
. o e

High o ' 2,02 1.98

- (0.78)  (1.04)

.

1,54 1.52
(1.02) (1.13)

b
E
!
i
.
3
-
i
¥
kS
H

—

Combined 1.98° 1.75

o

" Note. The maximum possible total score was’

.

3.00. The numbers in parentheses

are the standard deviations,

R R ey

3
n
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f‘;v;\‘ - ~ Table 2 -
Mean Number of Overall Indirect Recalls B
:" < N . / . ‘§
¥ v Question Condition .
; - Vocabulary Group - :
8 : High . Low No
os High Level Recall }
S High 2.06 1.98 1.96 ’ ) E
G (0:85) (0.83) (0.86)
Low 1.65 1.77 1.19 -
S =" . (0.93) (0.96) (0.95) T
Combined . 1.867 Y 1,88 - * .58 _—
1 ~Low LevekReca!l
9 High 1.50 1.63 1.69 ¥ 5
(0.92) ' Q.ae) (1.00)
i Low 1,17 1.75, 1.29
;o , (0.92) (1.00)  (0:94)
[ . ’ N ’ -
N Combined 1.34 1.39 . ]‘,149
M B . Note. The maximum- possible total score was 3.00, °
The numbers in parentheses Md‘)\’
deviations. N T~
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- Table 3 , o’ :

Mean Number of Recalls from the Quizzed Subtopic
Recall Type - “, i é
Voc%pulary Group Units Directly -Units Superordinate Control ’ -
T Quizzed , tovQuizzed Details Units ;
- PPN g . -3 € R

_ High L1522 19 _

= |
. (0.96) (0.97) :
e ———— -~ :
" Low 110 -7 . 0,77
*(1.01) (0.81) o
< - ” ’ N * vy
.Combined 1,31 0.98. A
- “*Note. Thé maximum possible total score was 3.00. The numbers in = R
AN T . . b ’ tor
i' parentheses are the standard deviations. . ;
b '
P :
e ; :
= ) .
‘.
3
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