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.~ Mnemonics r’ ) . ) R
% X - ~ ) N L -
At one time, knowledge and use of mmemonic techniques (i.e.,
+ N ) 4

.methods developed tg improve.memory. performance) was considéyeé
tantamount ¢o congorﬁihg with the devif,égith the likely result of
being targetd as an object of interest éif the Inquisition,CYatés;
1966). 'EVen in the not so distant past, behaviorists scoffed at .
constructs such as 'mental images' as being "mentali;tic“ and' o ‘
unworthy of scientific scrutiny. Yet,‘some behavioral scientists
have been unwilling to accépgtthe commonly held belief that mnemonics
aré merelf sideshoﬁ\phenomena, important oniy as an avenue to a
guest appearance on the T9night Show. In fi%ent years, a great deal

of time and effort expended in the careful experimental investigation

of mnemonic strategigs has resulted in a fajirly coherent body of
research, A beé%pning has been made in the delineatioﬁ of the strengths
and lhnitatiops of certain mnemonic techniques, as v 11 as toward‘

a rudimentary;uﬁderstaﬁding of the processes and factors influené;ng
the successful utilization of such strategies (Belleiza, 1980; Paivio,

1971). A significant portion of this research has concentrated on the '

study of visual imagery, typically in conjunction with artificial
experimental materials, lacking an inherent structure, such as

word lists.

f
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, Recently, h«;wever some investigators have demonstrated that

- &

a mnemomc technique, called the keyword method, can be successfully

applled to real-world tasks The keyword method was originally
'toncéived/as a means of Sacilitating fo ign language learning

i
(Atkinson, 1975) For example, suppose"a s,t\udent wished /te” learn

the English meaning of the . Joamsh word for letter, cart The first

¥ stage of the keyword method would entail 1earn1ng the "keyword "
an English word that sounds like part of, the forelgn xgrd ‘In this

example, a. smtable keyword for carta might be c.art The second - ’ :,

stage of the method would then involve asking the learner to form
'a visual image that rglated the keyword to the.foreigri word's
meanmg (e.g., @ 1etter in a shoppmg _e_lr_t) Students receiving
instruction in the keyword method typ1ca11y recall substantially.
more definitions than dtudents 1eft to-their own devices. This,
basic mnemomc technique has, been adapted to aid net only the’ 1earn--
ing of English voqcabulary (Levin, McCormick, Berry, Miller, § Pressleyn
in press) but certain social studies curricula as well--the states
“and~theirt capitals (Levin, Shriberg, Mdlller, McComick: § Levin, '1980)
and the order of the Presidents pf the U.S.A. (Levin, McCormick,' &
Eretzke, in press). For a complete review of the research conducted
on the keyword method, see Pressley, Levin, &7 Delaney (1980).

From the viewpoint of an educational psyc:hoiogist, it is
especj;al ly important to cor;tinue in the direction of e;cploring the '
rclati_onship'of mnemorric strategieste real-world tasks. Specifically,

in future research endeavors, an increasing.emphasis is needed on
' i

Mm“‘




investigating the pogsible benefits’ rssociated with instruction in

memon\'ic techniques on the recall of information from prose materials.

Thus, the present study was designec r illuminate two basic issues

regarding the use of mem:onic techniques in prése~1eaming situations.

One purpose of this ftudy was to investigate the potential of the

keyword method with regard to expository passages that have been

carefully const.ucted so as to be potentially confusable. ‘The second

major purpose of this study was to analyze the component provess of

Jdifferent variations of the keyword method as applied to that task. '
Although the effectiveness of mnemonic techniques, such%s the

keyword method, has been often demonstrated, not much is understood

about the manner in whi-=h they actually function. BelleZza has |

suggested that ''a mmemonic device can be defined as a strategy for

organizing and/or encading information through the 'creation and use

of cognitive cuing st}’uctures" (Bellezza, 1980, ms. p. 37). These .

cognitive cuing structures, which are comprised of either wor or‘

visual images, act as mediators between the stimulus and the xgo—be'

remembered infon{'natioh. Thus, according to Bellezza, the crucial step

1n using a memonic device is to associate the to-be-remembered

information ‘with ‘one or more cognitive cuing itrmtures. Moreover,

1t has been ncted (Levin, 1980) th.';tt an associative mnemonic

strategy involves two canponents--.phonetic. recoding and slemantic R

relating. With the keyword metho;i, the cognitive cuing structure —

that” ys created can be best described i accordance with these two,

components. The keyword is associated with, the vocabularyrword

.13




: thréugh an acoustic or phonetic link (phonetic recoding). Then,

through an imaginal link, the keyword cues the to-be-remembered
translacion (semantic relating). Whether or noc the organization
of cognitive cuing structures vary as a function of the nature of
the particular memonic strategy variation employeu is an important
theoretical issue requiring experimental investigatipn.

Thus, more research is needed, not only to investigate the
facilitative effects of mnemonic strategy instructions upon the
recall of information from various types of prose materials, but
also to shed some light on the manner in which the resultant

component processes or ''cognitive cuing structures'' operate during

memonic strategy usage.




Chapter 2

Review of the Literature

Mnemonic Strategies and Prose Materials

Relatively few investigators have explored the relationshap
between instruction in a mnemonic technique and recall of prose
information. On ;hé wholé, however, the results of these studies
have been very promising. Levin and his associates (Shriberg, Levin,
McCommick, § Pressley, in press) have developed a prose-learming
mnemonic technique based on the keyword method.

In their first experiment, Shriberg et al. presented eighth
graders with passages describing the name and accomplishments of
fictitious people. The names of these individuals had been
drawn £and0m1y from a city phonebook. The first sentence of
cach passage provided the name of the person and what he or she

was famous for (central information). The second and third sentence

containea information elaborating on the central idea (incidental

details). For example, consider the following passage: °
Animal owners all over the world are impressed
that Charlene McKune has taught her pet cat how to
count. The cat can count to 20 without making any
misthkes. Moreover, the remarkable cat can do some

simple addition.

~
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Students in the keyword condition first*learneQ\an appropriafe
keyword for each of the 12 fictitious names, while tﬁé control

students were equally pre-familiarized with the names. When the

~stories were presented to the keyword subjects for le#rning, the

first six stories were accompanied by pictures shcwing the keyword
referent interacting ,?th the representation of that person's
accomplishment. Thus, for Charlene McKune (keyword = raccoon

who taught her pet cat to count, the keyword subjects saw a picture
of a cat counting raccoons (see Figure 1j. For the second six
stories, the keyword students were not presented with‘the pictures, -

but instead were instructed to make up pictures in their hL.ads

(i.e., to construct visual images) modeled after those of the first

six passages. The control students, on the other hand, were given

the same amount of time to use thei: "own best method" to learn

‘the names and accamplishments.

The Tesults of the experiment were very striking. The keyword
groups demonstrated much greater name-accomplishment recall than the
control group, both when the pictures were shown to the subjects
(over 200% facilitation) and when the subjects were required to
generate their own images (over 100% facilitation).

In a second experiment, Shriberg et al. found that a keyword
group provided with pictures recalled more naye—accomplishment
information “han a keyword groupﬂrequired to generate all their own

images.- As in the first experiment, both keyword groups recalled




Figure 1.

Mnemonic iliustratibn from Shriber
(in pres<)
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significantly mdre name-accomplishment information than the contrél
group (again, over 200% and 100% facilitation for the picture and
imagery conditions, respectively).

In a very recent study, Levin, Shriberg, § Berry (1981)
demonstrated that the keyword method was similarly effective with
more abstract, less readily pictured prose information. In this
study, eighth graders were asked to learn the names of fictional
cities and their most salient attributes. For example, the sfudents
followed along as the experimenter read:

Hammondtown has been a much talked-about place
lately. It has been making headlines in the news

on account of its winning sports teams. In addition

to its success on the athletic fields, the town
is noted for its atmosphere of warmth and its

old-fashioned charm.

Then, the students in the Keyword Condition were shown pictures, such
as that in Figure 2, in which a representation of the keyword for

the city's name (e.g., ham for Hammondtown) was depicted interacting

with representations of that city's salient features. The students
who were given an opportunity to study these pictures were better
able to match the attribut=s to the appropriate city than the

students who were presented the passage and then shown either: (a) the
interactive picture without the keyword; (b) separate pictures of
each of the attributes; or (c) a printed list of the attributes.

As would be expected from Levin's component analysis of an associative

memonic strategy, the level of cor: act’clustering of attributes
4

18-



~ HAMMONDTOWN  (ham)

.

4

Figure 2. Mnemonic illustratién from Levin et al. (1981)
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was comparable in the two conditions in which interactive pictures

.(with or without the keyword) were provided. The students in the

keyword conditioﬁ, however, were better able to rair the attributes
with the correct place. Thus, both stages of phonetic recoding -
and semantic relating are required in an associative mnemonic
strategy. Similar results were found in a followup studyjin which
students were required to recall (rather than to match) a}ttributes
1n response to city names. i

Other investigators (e.g., Krebs, Snowman, § Smith, 1978;
Snom§an, Krebs, § Kelly, 198C) have provided support, albeit some-
what anecdotal, for the cdéntention ﬁat instruction in mnemonic
techniques can improve the recall of infoﬁ:atim learned from prose.
In the Krebs et al-. study, undergraduates who were enrolled in a

nine-week course on learning strategies, were trained to analyze

prose passages into superordinate cencral ideas and subordinate

information units, to generate corresponding visual images for

both types of information, and to incorporate these images into

mnemonic loci. Both immediate and delayed recall of passages learned

after memonic training increased substantially (300% and 840%
respectively) over the recail exhibited on a similar passage studied
using "typical study methods' (i.e. ,’ before mnemonic training).
Unfortunately, the absence of a control group and the small sample
size (n = 7; makes it difficult to draw meaningful conclusions fron;

these experimental results.

©
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The study by Snowman et al. (1980) utilized a more substantial
sample size (n = 96) and manipulated type of strategy instruction
in a quasi-experimental design that lacked a control grouwp. Once
again, however, students displayed significant prose recall
gains after instruction in a mnemonic technique--especially wim

a memonic technique (the method of loci) was cambined with

"instruction in prose analysis. In the method of loci, images of the
to-be-remembered information are placed in an orderly arrangement
of locations. More anecdotal evidence on the value of mnemonic
techniques for the study of prose is available from other sources
(e.g., Gr@eberg, 1978).

Mnemonic vs. Non-Mnemonic ‘Strategies

On the basis of the preceding discussion, one might be tempted
to conclude that provision gf pictures or instruction in mental
imagery are accountable for great recall gains in a variety of
tasks. Some evidence demonstrating that pictures per se are not
facilitating (Levin et al., in press; Levin et al., 1981)‘has

" been produced in recent research. In the English vpcabulary'study
by Levin et al. (in press), stud;nts provided with a pictorial
context for ?ach vocabulary word, such as the one for surplus in
Figure 3, did not recall‘more definitiogs than control students.
However, those students provided a picfure with ah assogiative ‘?&nk“
via the keng;h method, such as_}he one for surplus iﬁ'Figuie , did
sdbstantiqlly outperform students in the cont;ﬁi condition. Thus,

. the associative link is a crucial component for a mnemonic strategy.

]




Tts 0K we hove
a SURPLLS. of
t in The cupboard

Should
You Us€ so

much ketchup
2 .

SURPLUS _having some left over, having more than was heeded

Figure 3. Contextually explicit nonkeyword illustration from Levin et al. (in press)
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Its Ok-, ;ue \»'\;v:\
a SURPLUS of
it in the cupbonrc\

you Use so

much SYRUP
7

SURPLUS (SYRUP) having some left over, having

more than was needed

Figure 4. Contextually explicit keyword illustration from lLevin et al.
. T (in press}
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This conciusion is also supported by the results of the Levin et
al. (1981) prose-learning stutly described previously in this paper.
For some time, psychologists have felt that instructing

students to imége the events in a concrete story as they read .
would help them remember the story content better. There is some
truth to this pranisé. On the whole, however, the effects of such
imagery strategy usage are small (see Levin, 1981; and Pressley,
1977; for a re;view). For instance, in a study conducted by Pressley
(1976}, when 8-year-olds imaged the text of a concrete story while
they read it, they remembere 1 about 21% more information than if
they only read the story. The magnitude.of this effect seems

particularly paltry when compared wi‘th the amount of facilitation

resulting from the' use of the prose-imagery strategy discussed
previously (Shribeyé et al., in press, Experiments 1 and 2). ‘fThus,
it seems that the imagery component of the strategy may not be
as cruciga.l as the p}iqnetic recoding (Levin, 1980) component
inherent to the keyword method.

| In an effort t'o"shed some light on this theoretical issue
‘associated with visua] ima‘geri' strategy instruction, Levin (1981)
has distinguished between two types of prose-leaming imagery,

3
representational and transformational. Representational magery

refers to the %ind requested when students are simply to represent
the content of concrete narrative passages as pictures in their
heads. On the other hand transformational imagery is best
characteriz?d by the kinc} required in the keyword strategy used in

-
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Shriberg et al.'s Experiments 1 an® 2. With this strategy, to-be-
remembered information (e.g., names and accomplishments) is trans-
formed into a more memorable representation via the incorporation”
of new information (e.g., keywords interacting wittx\acwnplisMents).
Inia third eﬁeriment' of the Shriberg et al. seriesﬁ, the hypothesis
th:at camparatively greater re;all is associated yith transformational
- imagery‘instmction Vthan with representational imagery instiuction
was tested. |

In this experiment, eighth graders were once again presented'
fictitious passages about 'famous' ;;eople and their accomplishments.
In this experiment, however, the people's names (e.g., Larry Taylor)
were given to half the students,\and their occupations (e.g., a
tailor) t‘o'the other half. All the surnames were selected so that
they corresponded to the naies of occupations (e.g. . Tom Butler vs.
a butler; Charlene Fidler vs. a fiddler). For the occupational
passaées, students in the imagery group were asked to genera;te images
corresponding fiimctly to the passage content (represe'ntatigmal
imagery), whereas those students in the name passége imagery group
first had to convert a name into its acoustically identical occupa-
tion (transformational imagery). Students iFthe two control
grows were instructed to use their "own best learning strategy"
to remember the various peoplé's accwmlishwntg. The difference
/in recall between students- inr the experimental and control
groups was significant only for .those receiving name passages (and
not ‘for’ those receiving occupation passages) . Therefore, the -
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results of this experiment supp;m:ed the hypothesis that much
gfeater proseﬁlealming, facilvitation can -be expected from transforma-
tional imagery than from representationalﬂ imagery.

On the basis of thg arguments presented so far, it can be

concluded, first of all, that mnemonic strategies can be successfully

-~

applied to educationally relevant tasks. Furthenﬁore, it has been’

demonstrated that certain mnemonic strategies, particularly the
keyword method, can be adap‘ted for use in the successful recall of
information from prose mater,ia‘l.( ‘}Thehfes:ults of the experiments
by Shribgrg et al. (in press) and Levin et al. (1981) indicate tilat

the effects of a imemonic. imagery technique upon the learning of

g

LR .
prose material can be quite large. In fact, the magnitude of these R

© effects is especially impressive' when compared to the effects of

the typical imagery instructions used for prose learning in the past.
A theoretical disfinction between two types of imagery instructions,
representational versus transformat-ional, has been proposed A(Levin,
1981) to help explain ‘the relative effectiveness of mnemoni¢

versus nommemonic imagery strategies.

Interference Phenamena ’

quther consid;eration of the materials used in the Shriberg
et al. (in press) experiments leads tg the question’ df what effect
mamonic strategy instruction might have upon the recall of potentially
confusable prose passages. That- i.S, Agonsidefing‘the task of
associating names and accomplishments required in these studies, :it

is possible that the students in the control conditions were having R

™
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problems associating a particular name with a particular accomplish-
ment due to confusion resulting from exposure to the other name-
accomplishment pairs. This situation is analogous to the inter-
ference phenomenon (i.e., the aetrimental effect of interpolated
learning) which has long been of interest to experimental
psychologists.

Although the interference cffect has traditionally been studied
within the framework of a list-learning parudigm (see Postman,
1975, for a review), there is considerable evidence suggesting
that similar mechanisms may be operating during the learning of
prose materials fe.g., Anderson § Myrow, 1971; Bower, 1974;

Crouse, 1971; Kalbaugh § Walls, 1973; Myrow & Anderson, 1972,
Thorndyke § Hayes-Roth, 1979). In the typical procedure employed
in these experiments, subjects learn and are tested successively
on similar prose passages. The passages are usually constructed
so as to be maximally interfering. For instance, in many of the
studies, the subiects leammed biographies having the same b_sic
structure, in which only the exemplars have been varied across
passages. One passage 1s usually designated as the target passage
and the effect of learning a mmber of ;imilar interpolated
passages upon subsequent recall oi the target passage is measured.
Although the presence and size of the interference effeci in the
learning of prose material fluctuates in relation to the conditions
of maximally interfering interpolated passages, number of inter-

polated passages, and type of test, the interference effect with
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7 prose material has been demonstrated to be as large as a 40% to 60%
decrease in recall (Cruuse, 1971; Kalbaugh § Walls, 1973) relative
to subjects receiving unrelated, non-interfering interpolated

passages., or no interpolated passages at all.

Instruction in Mnemonic Strategies and Interference Effects

There is some evidence (Arbuckle, 1971; Bugelski, 19(& Ross &
Lawrence, 1968) that typical interference effects are less iikely
to be present when mnemonic strateéies are employed during paired-
associate learning. For instance, Bugelski (1968) investigated
the effects of a mnemonic technique called the pegword mt;thod on
the one-trial learning of six 10-item lists. In the pegword method,
images of the to-be-remembered informatioﬁ are associated in

one-to-one correspondence with images of words that rhyme with

the first ten integers (e.g., one for ll\._gn_, two for shoe, etc.).
Subjects using the imagery mergonic;technique displayed uniformly
high recall on each list, whereas the pattern of learning of the
subjects in the control condition suggested a strong interference
effect. Some researchers (Keppel § Zavortink, 1969; Lowry, 1974;
Postman § Gray, 1979) have criticized these experiments, in which
instruction in a mnemonic technique has been associated with little
or no interference effects, since the level of learning was not
equated across type of instruction condition. In the study by Keppel
and Zavortink (1969), the word lists were stud.ed to the criterion
of one perfect recall trial. Those students taught a mnemonic

technique learned the lists at a more rapid rate and were also more

23
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resistant to retroactive interference than the control students.
Lowry (1974) criticized studies such as Bugelski's (1968) for not
equating level of learning, for not exerting proper controls, anc
for not comparing different types of mnemonicéftrategieé (i.e.,
verbal vs. imaginal). Lowry's study, however, is difficult to
interpret because students in the rotc¢ repetition control group
were brought to a higher criterion level than were the two mnemonic
groups (verbal and iméginal). Furthermore, the presentation rate
for the second list was so rapid (1.25 seconds per item) that it
would t2 very difficult to use memonics (sec Bugelski, Kidd, §&
Segman, 1968; Paivio, 1971; Rohwer § Ammon, 1968). This extremely
rapid presentation rate was clearly a factor in Lowry's study in
that the mmemonic groups performed worse on List 2 learning than
the control group. Since it is very likely that the mmemonic
groups were disturbed by the rapid rate of presentation, the
validity of Lowry's conclusion that mnemonic strategy usage docs not
result in diminished interference effects is in doubt. In anothct
study, Postman and Gray (1979) varied item concreteness in order to
determine the influence of item concreteness per se upon susceptibility
to interference when "'subjects are allowed to develop their own
mmemonic strategies.'" Unfortunately, the two-second presentation
rate used in that study likely precluded the utilization of any
memonic strategy.

Overcoming Interference Effects in Prose

Little research has been conducted demonstrating techniques for

overcaming the interference effects which can be found in prose
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learning. In the study by Thorndyke and Hayes-Roth (1979),
prose interference effects were eliminated by "increasing the
discriminability' betwee.: caméeting details instantiating a concept.
This increased discriminébility was achieved by simply introducing
a 24-hour delay between presentation of the ''training' and "target"
passages. intuition would suggest that some type of cognitive
strategy could also be used to reduce infqrference effects in
successively presented prose passages. For instance, information
gathered in a post-experimental questionnaireifrom a study
demonstrating the phenomenon of prose interference effects (Howe €
Colley, 1976) indicated that those students who noticed the
confusing nature of the to-be-learned prose matevrials were also
more likely to be resistant to interference effects. This
suggests, along with some actual student reports, that these students
probably ''did something" to help them overcame the problem of
confusion.

One effective way to combat prose interférence effects, as
indicated in a study by Royer, Sefkow, § Kropf (1977), is to
relate the to-be-learned prose materials to existing knowledge
structures (also see Sulin and Dooling, 1974). Colleée students
read succe:sive passages labeled with either the names of actual
famous people (i.e., Louis Armstrong and George Wallace) or with
fictitious names (i.e., Thomas Clark and Homer Hill). In comparison

to control groups, students receiving fictitious name initial

~
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passages displayed significant interference effects, whereas
students receiving famous name initial passages did not. Thus,
it seems possible that instruction in a learning strategy
that involves relating to-be-remembered information to some
sort of "anchor'" may be effective in facilitating the recall of
interfering prose materials. In fact, David Ausubel (1963) has
long argued against the importance of interference in prose
learning as long as "potentially interfering'" passages are
"meaningfully'' related to the existing cognitive structure.

. In summary, this brief review of the literature on prose
" interference effects would suggest that prose-learning mmemonic
techniques might prove to be particularly valuable in
situations in which the to-be-learned prose materials are
potentially iunfusable. Furthermore, although the size of
the interference effect appear to vary from study to study
(depending primarily upon the number and nature of the to-be-
remembered prose passages), it is not too difficult to imagine
situations in which interference effects could be a potent factor
in learning the types of prose often encountered during school-
learning situations. Thus, determining whether or not mnemonic .
strategies can combat the déleterious effects of interference
in potentially confusable prose materials is an important

question for experimental ihvestigation.

=




Chapter 3

Statement of the Problem

In the previous chapters, evidence had been presented
documenting the facilitative effects of memonic strategies upon
the recall of information from prose materials. Specifically,
impressive recall gains have been associated with instruction in
a prose-fearning imagery mnemonic techniyue based upon the
keyword nethod. Moreover, as suggested in the review of the
research on prose interference effects, it might be particularly
fruitful to search for mnemonic facilitation when the to-be-

learned prose information is constructed so as to be potentially

confusable. ‘
Furthermore, although not much has been discovered about
the manner in which mnemonic strategies function, it has been
theorized (Bellezza, 1980) that mnemonics are effective due to
the creation and use of cognitive cuing structures. In the case
of imagery mnemonics it could be further hypothesized that the
structure of the memonic image is likely io be reflected in the
organization of the resultant cognitive cuing structure.
Therefore, it is important to investigate how variations in the
organizational structure of the mnemonic image affect the

amount and pattern of recall from prose.
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These’ ques‘tion;s were addressed in t‘his stu&y by asking
stud- “ts to learn biographical information contained in
successively presented prose passages. These biogx:aphies ) .
were constructed so as to be potentially confusable. In
‘order to facilitate the successful recall of the particular
pieces of biographical information associated with a particular
individual, some students were given instruction in the keyword
method. Following the approach of Shriberg et al. (in press),
keyword students were instructed to associate the keyword
vorresponding to an individual's name with the accompanying
' biogra;;hical information about that individual. In contast,
control students were instructed to use their own study techniques
to remember the passage information.

- There were several differences between the specific keyword
instructions used here and those of Shriberg et al. (in press),

however. These changes in procedure were made in view of

considerations of ecological validity and economical feasibility
of the method.

First of all, since providing appropria';e interactive pictures
wil}- not always be economically, as well as educationally, =
fe‘asible,’ it is important to determine whether keyword instruction
will be facilitative when students sre told exactly vhat the
interactive relationship shciuld be but are not actually provided

with a pictorial depiction of the interaction. This instruction

is differerit from the typical imagery instruction (e.g., Shriberg
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et al.,-in press), in which students are told to image referent

A and referent B interacting, but are not told what specific

interaction to image It was hoped that the "stmcfured imagery

’ -mstructmns" uied in this study would prove to be of bméht in

the recall of mfomatmn from prose materials.

Secondly, These "structured imagery .instructions" were given
to grows of students in booklet form, rather than in an individual
tutorial sessioq:\. Althm:tgh growp instruction in the provided ) N
picture ver:-uonE of the keyword method had proved to be beneficial
in prose learml‘.g (Levin et al., 1981), even more support for ’
the ecological yahdlty of the keyword method would be pronded . j
by the success pf grotp instruction in the "stmctm'ed 1magery
instructions'" u‘sed in this study.

. Finelly, c{m to the theoretical considerations described
previously, keyword instructions which varied in terms of the
organizational structure of the mnemonic image, were de\mlopeci
for experimental test in this study. It was expected that the
cognitive cuing structures created through these variously
organiz_ed to-b:e-generated images would result in different amounts

and/or pat-terris of recall of the prose information. As described -
R . » i .

earlier, the qognitive cuing structure that is created through

instruction in the prose-learning version of the keyword method

" can be described in the following fashion. The keyword is
!
-associated to 'the name through an acoustic or phonetic link. Then,
| ~

through an magmal link, the keyword cues the to-be-remembered

34
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information. The organization of these cognitive cuing
structures should reflect the orgqni?zation of the mnemonic image )
itself. Three diffe;e:nt keywprd strategy variations were
deviséd for the; present stu&y, each witix a hypot}esized different
cognitive cuir;g’ structure. These will ‘now be presented. Examples
of the nature of the structured imagery instructions for each
of the keyword conditions are provided in Table 1.

(1) Keyword-Paired

Students in this condition were instructed to image the
keymrd‘rc;ferent paired in an interactive image with a coricrete
referent for each piece of information provided in the biography. §
See the example provided in Table 1. The o;gaﬁizatioﬁ of the

memonic images produced via these instructions is best schematized

by Figure 5. Thus, the cognitive cuing structure resulting from

o

Passage One Passage Two

KNl - 01 KWZ - 01

KW, - 0, KW, - 0, .
KWI - 0:5 . KWZ - 03 “
KW, - 04 KW, - 04

KW, - 0Og KW, - 0g

Figure 5. Keyword-Paired -
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Table 1
Nature of Structured Imagery in the Various Keyword Conditions

— —

Condition
Sentence . Keyword-Paired Keyword-Chained Keyword- Integrated
. ) . "Make up a picture in your head of:"
1. "While Charlene McKune a standing  a RACCOON standing  a RACCOON standing on the
was growing up, she on%ck of a on the deck of a deck of a houseboat
and her family led an houseboat houseboat
interesting life
traveling on their

houseboat . '

2. "During her school a RACOOON throwing newspapers being a RACCOON standing on the
years, Mckine earned %wg onto tarown to the deck of a houseboat
extra money a doorstep shore from the throwing newspapers
delivering news- deck of a ]
pepers.' : houseboat

3. 'Mckune was always a RACCOON being a TV reporter a RACCOON standing on the
:nnt;r:sted interviewed by thmrng df\crwing k of a houseboat

tever was a TV reporter T$ onto t newspapers
gpening around - a %rstep to a TV _reporter on shore
r, and so she

everitually became |
a TV news reporter."

DEN
QU \)




. "In her spare time,

Sentence

McKine loves to
pai.nt . 11]

S

. "Although McKune is

not particularly
athletic, she still
dreams of some day
winniny; an Olympic
gold mesin."

Table 1 (coht.)
~ Condition

Keyword-Paired Keyword-Chained

e

‘Keyword - Integrated

'"Make wp a picture in your head of:"

a RACOOON painting a TV reporter
a picture inting a
T picture

g

a RACCOON with an ‘Olympic gold
an Olympic gold medal ﬁmg on
‘ medal aroun§ its a Qa1'nt1_n’ g

neck

37

a  RACCOON standing on the
deck of a houseboat
throwing newspapers

to a TV reporter on shore
who is_@a picture
a RACCOON standing on the |

deck of a houseboat
throwing rewspapers

toaTVv rter on shore
who is Eti a picture
of an OE ¢ gold medal




as a series of separate péirs--not a whole--involving a recurring

keyword. , ’ A
(2) Keyword-Chained : o
Students in this condition were instructed to image the keyword

referent in an interactive image with a concrete referent for the

first piece of information provided about that person in the

|
!
]
| l
biography. Then the students were instrusﬁed to image a referent .
for the second piece of information interacting with the first, '
the third with the second, etc. See the example provided in
Table 1. Unlike the Keyword-Paired condition, here the keyword
1s only used once--in the first interactive ihage. The organization

of mnemonic images produced via these instructions is best o

schematized by Figure 6. Thus, the cognitive cuing structure -

E3

i
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these keyword instructions was hypothesized to be Best described
#

Passage One ' Passage Two
KW, - 0 KW, - 0,
01 - 02 01 - 02
02 Oi 02 - 03
_ 03 - 04 03 - 04
04 - 05 04 - 05

Figure 6. Keyword-Chained

=
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produced by the Keyword-Chained instructions was hypothesized
to be best described as a series of overlapping images. In this
condition, howei:er, it is iikely that the recall of any pfece of
_information would be comtingent upon the recall of the previous
piece of information. ‘

A "chammg imagery mnemonic method much like this one has
been proposed in a‘set of commercially avallable materials for
learning the order of the U.S,. presidents {Lucas, 1978). Unfor-
tunately, the effectiveness of Lucas's ''chaining'' procedure has
never been empirically tested. A verbal '"chaining" procedure,

- however, has proved to be\ineffeztive in a list-learning task
(Jensen § Rohwer, 1963; Jensen, & Rohwer, 1965). In thede studies,
the serial recall of both mentaliy retarded adults (Jensem § Rohwer,
1963) and normal students, ranging from kindergarteners to twelfth
graders (Jensen § Rohwer, 1965), was dsnonstrated to be little ‘-)

affected by verbal mediation mstmctlons Therefore, although

this condition was included primarily because of the variation in
the cognitive cuing structure that these ''chaining" instructions
might produce, empirical assessment of the effectiveness of this

"chaining'' mnemonic strategy was also considered important.

(3) Keyword-Integrated

- Students in this condition, like those in the Keyword-Chained

condition, were instructed to image the keyword referent in an

interactive image with a concrete referent for the first piece

4

- of information provided about that person in the biography. As

3
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each new piece of information was presented, the students were
asked to add it to the picture they had already formed in.their
heads. Thus, all the mforma‘uon ccntamed in each passage o

)
" was represented in a single mteracatlve image. See the exanq)le

provided in Table 1. : ' e
The images ;;roduced by these instructions are not truly ‘
analogous to the integrated pictures provided in the Shriberg et Y

al. (in press) and Levin et al. (1981) studies. In‘ those studies,
the keyword referent, centrally located in the picture, was
depxcted interacting with all the other to-be- remembered information.
. in the magery instructions for the Keyword - Integrated condition,
“the keyword referent is not truly "integratedf' with all the other
pieces of mformatmn Instead, the inﬁge is a meaningful,
jlh single episode that originates frt;m the keyword referent. The
organization of the miemonic image produced via these instructions
is best schar.tatized by Figur 7. The hypothesized cognitive

cuing structure produced by the Keyword-Integrated instruétions can

Passage One o,
T

Y
NS

05--04-.03

Figure 7. Keyword-Integrated

-
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probably be best likened to a ''grand imaginal scene" (Bower, 1972)
in which the keyword referent and referents for all the pieces of
information are connected via a single interactive image.

Although the imagery instructions in the Keyword-Integyated
condition did not completely correspond to the picture version of
the keyword method that had proved so successful in previous research,
it seemed reasonable to expect- that the Keyword-Integrated imagery
instructions would be facilitative ox the basis of research
demonstrating the effectivaness of very similar verbal .lediators in
serial learning tasks. In this research, it was ~ md that students
of various ages exhibite greater serial recall or word lists when

provided with an organizing structure (Levin, 1970; Levin § Rohwer,

1968), as well as when instructed to construct their own thematic
organization (Bower § Clark, 1969).

The recall performance of these three structured keyword groups
was compared to that of two control groups now described.

(4) Simple Control 7

The students in this group vere simply asked ''to try hard to
use your own hest method of studyingJ to remember each piece of
information contained in tl.2 biographies. This control group
1s an appropriate cocmparison group for the Keyword-Paired and
Keyword-Chained conditions because the students in this group
were given an opportunity to studyeeach piece of information

one at a time. For an example of the study instructiors, see

-

Table 2.
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Table 2
Nature of Study Instructions for Control Conditions

L

|

Sentence

|

Fl. "While Charlene

 McKune was growing
up, she and her
family led an

| interesting life

| traveling on their

| houseboat."

|

2. "During her school

| years, McKume

| earned extra money

| delivering
newspapers.''

\

>3.'T4cKune was always
| interested in
| whatever was

i happening

~ around her, and so
she eventually
became a TV news

|

reporter."

Condition

Simple Control

McKune

McKune

McKume

Cumulative Control

"Try hard to remember that:."

lived on a houseboat

E

delivered newspapers

became a TV reporter

R

|

McKUNE

McKUNE

McKUNE

lived on a houseboat

lived on a houseboat
delivered newspapers

lived on a houseboat
delivered newspapers

became a TV reporter




Sentence

"In her spare time,

ltlﬂn*loves to
ixlt' '

pa

"Although McKune is
not particularly
athletic, she still
dreams of someday
wimning an
Olympic gold medal."

Table 2 (cont.)

Simple Control

Condition

Cumulative Control

"Try hard to remember that:"

Mckune enjoys painting

McKune would like to

win an Olympic gold medal

43

McKUNE

lived on a houseboat

- delivered newspapers

became a TV reporter
enjoys painting |

lived on a houseboat
delivered newspapers
became a TV reportet
enjoys painting
would like to win an
Oiympic gold medal
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(5) Cumulative Control

This condition was included to control for the repeated
¢xposure to the to-be-remembered information found in the Keyword-
Integrated condition. The students in this condition were given
study instructions identical to those for the Simple Control
group except, as in the Keyword-Integrated condition, with each
new piece of informmation presented the previous informmation was
repeated. For an example, see Table 2.

In an attempt to delineate differences in the recall produced
by the various experimental instructions, students in each
instruction rondition were assigned to one of two question condi-
tions, ordered and unordered. In the Ordered question condition,
all the questions referring to a particular passage were successively
presented in the same order in which the information originally
appeared in the biography. In the Randam question condition, the
questions for ali t.e passages were presented in a randomly
determihed order.

Hypotheses

In terms of the number of details correctly recalled, it was
prédicted that the recall performance of students in all three
keyword groups would be better than that of the appropriate control
group, regardless of question condition. Thus, all three keyword-
versus-control comparisons were directional. However, no reasonable
prediction could be made in terms of overall performance differences
amerg the three keyword conditions and the two control condit:ons.

Thus, these four comparisons were non-directional.

14
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Furthermore, with respect to this measure of total amount of
recall, it was anticipated that interaction effects between instruc-
tion condition and question order would possibly be present. In
particular, when the same seven comparisons used in the analysis
of main effects were performed, it was anticipated that the Keyword-
Chained condition, in comparison to its centrol, would be more
affected by question order. Specifically, whatever facilitation was
observed under the ordered question condition was expected to be
greatly diminished under the random question condition. This
prediction was based on the overtapping, dependent nature of the
cogn‘;tive cuing structure hypothesized in the Keyword-Chained

condition.

L

It was also anticipated that the experimental gronps would
differ m terms of the pattern of recall. The pattern of recall
refers t<\>‘ the nature and organization of information recalled.
Specifically, it was expected that the patterns of recall in the
keyword conditions, in which a "wholistic" or "cormected' cognitive
cuing structure had been hypothesized (Keyword-Integrated, Keyword-
Chained), would exhibit greater within-passage sequential
dependencies than in the other conditions. Within-passage sequential
dependencies, or the likelihood of recalling pieces of information
that had been contiguously presented, were also expected to vary
across question order. Thus, the following predictions were made.
First, dependency effects (defined by differences in conditional

probabilities of correct responses) were anticipated for students
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in the Keyword-Integrated condition under both questicn Srders.
Second, dependency effects were predicted in the Keyword-Chained
condition only when the question order complemented the hypothesized
cognitive cuing structure {ordered question condition).

Finally, it was anticipated that the experimental'groups would
differ in terms of the kinds of errors they made. Specifically,
in comparison to the appropriate control conditions, students in the
keyword condition; should be less likely to confuse information from
other passages with that requested. Consequently, a relatively
greater proportion of their overt errors should be represented by
within-passage intrusions. No reasonable predictions, in terms of
pattern differences in overt errors, could be made among the
three keyword conditions. /

In sumary, then it was hypothesized that instructional condition

would affect both the quantitative and qualitative nature of

recall of the information from the prose passages, and that these

effects would be moderated by question order.




Chapter 4
Method

Subj ects

Students in eleven eighth-grade classes were subjects in this
experiment. Twe different middle scﬁools in a midwestern commmity
provided the classes. One middle school provided eight of the
classes, whereas the three other classes were from a neighboring
middle school serving a very similar socio-economic area in the
commmity. Half of the eight classes at the one school were
randomly assigned to the ordered question condition and the other
half of theser classes were assigned to the randam question condition.
At the other school, one class was randomly assigned to the ordered
question condition, and another class was randomly assigned to the
random question condition. The é‘emaining class at this school was
assigned to the ordered question condition because the larger classes
had ended up in the random question condition. Students within
each classroom were randomly assigned to one of the five instruc-
tional conditions.

The protocols from seventeen students displaying various
behavioral problems were discarded. This subject a‘étrition, although
m%re heavily concentrated in the classrooms in the ordered question

condition, was fairly evenly distributed across instructional
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conditions. Furthefmore, in order to achieve equality in sample
size across conditions, the data from nine more subjects were
randomlx»eliminated. The remaining two hundred and twenty students

(n = 22) provided the data used in the analysis.

Design and Materials

There were three keyword and two control conditions in this
study. The three keyword groups differed in terms of the organiza-
tion of the mnemonic images produced by the keyword instructions.

‘1) Keyword-Paired. The students in this condition were instructed

to image the keyword referent paired in an interactive image with
a concrete referent for each piece of information provided in a

biography. (2) Keyword-Chained. Students in this condition

were instructed to image the keyword referenfiin an interactive
image with a concrete referent for the first piece of information
provided about that person in the biography. Then, the students
were instructed to image the second piece of information inter-

acting with the first, the third with the second, and so on.

(3) Keyword-Integrated. Students in this condition were instructed
to image the keyword referent in an interactive image with the
first piece of information. As each new piece of information
was presented, the students were asked to add it to the picture
they had already formed in their heads.

Students in the two control groups were simply asked ''to try
hard to use your own best method cf studying' to remember the

information contained in the biographies. The control groups

43



hh gl

39

differed only in terms of the manner in which the information was

presented for study. In the (4) Simple Control group, each piece

of information was studied one-at-a-time, whereas in the (5) Cumu-

lative Control group, the previously presernted information was

repeated with each new piece of infoimation.
Four biographies of fictitious people were specially con-
structed so as to be mutually confusing. These biographies

resembled those used in the prose interference research (e.g.,

- -

Crouse, 1971) in that the basic structure of the biographies
was identical, with only the particular examplars of the structure
changing from biography to biography. Each biography contained
five pieces of concrete, easy-to-image, information. OCnc piece
of information was provided in each sentence. The four fictitious
names assigned to these passages were randomly selected from those
uscd in the Shriberg et al. (in press) study. These names, which
originally were randomly sclected from a city phonebook, were
employed in this study because the effectiveness of théiriéssociated
keywords had already been demonstrated. Each name was randomly
assigned to one of the prose biographies, The fictional biographies
used in this study are provided in Appendix A. In addition, a
sample biography containing three pieces of informatioﬁ was con-
structed for use in illustrating the instructions for each
experimental condition. :

Written instructions, study booklets, and test Booklets were

¥

constructed for each condition. The instrurtions for each group

49
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were .approximtely equal in length. Because the teachers involved-
were not confident about their students' reading skills, the
instructions were written at the sixth grade reading level as
determined by the Dale-Chall readability formula (Dale § Challl, .
1948). The totbe-leamed passages were presented in the study
book]et.%. Each sentence was typed on a single page of the booklct.
Furthermore, an instruction page followed each page of the bio-
graphie;. On thisﬁ}r‘);ge, the keyword subjects were told exactly
what to image in id;er to remember the i;fomation from the previous
page. -For the control students, the to-be-remembered information
wias repeated (either simply or cumulatively, depending upon
condition) on this page. See Appendix A for the instruction pages
presented with each biography. Each test question was typed on a
single page of the test booklet. Aiblank space was provided for
the students to writé th;;r responst;,s. More detailed informgd_on
on these instructions and booklets wili be provided in the follow;ng
section.
Procedure

The experimental treatments were administered by two experi-
menters in the intact classm during the regular class hour.
Each student received the written instructions, study booklet, and
test booklet appropriate to his/her'assigned condition. All the
cbnditions were represented within each classroom even though
all students within the same classroom received only one of the

two question orders. Students read the instructions on their own
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but were paced through the study and test booklets. This pacing

was ac;calplished by one experiménter (primary experimenter)
reading each page of the booklets aloud, while the other
experimenter (secondary experimentér) timed and signaled when
to continue. The teachers' and author's concern about the
students' ability to read the experimental materials led to the
oral accanpgnimex;t of the printed passages. Because some of the
participating classes were meeting at the same time; two ditferent
primary ('axperimenters were re?iuire&. Furthermmore, due to other
scheduling difficulties, the services of three different secondary
e;perﬁnmters (to time and help hand out booklets) were required to
complete data collection.

A detailed description of the instructions for each experimental
condition will be presented following an overview of ti\e general

procedure. o

e

Overview of the procedure. In the beginning of the written Py
instructions, the students were informed that they ;nmld be 7
reading nseveral stories about make believe pe;)\ple and importaat
infomation about their lives." The instructions appropriate for
cach condition were then detailed. The sample biography was used
to illustrate i@lmtatim of these instructions. Furthermore,
in the directions, t}: students were given a few examples of the
types of questions they would be asked later. During the time

the students were reading the instructions, they were allowed--in

fact, encouraged--to raise their hands to call the experimentet

ol
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to their flesk if any portion(s) of the direct%ons required
clarification. After all students had finished reading the
instructions, -the experimenter began to read the first of the
four biog;aphies, while the students followed along in the study
bookIets.

Each biography was prefaced by a name pagé on which was
typed the name of the person whose life would be recounted in
the following biography. For keyword subjects, the keyword
associated with the name was 'alé% typed on this page (in parentheses,
below the name). The namei was presented by the primary experimenter

saying 'This story is about someone named ", The students

were given 5 seconds to study this name page before the procedure

was continued by the primary experimenter instructing the students
to ''turn tolthe next page."

Every gjE)age of all biographies presented one piece of
concrete information in a single sentence. As stated previously
(and as may be seen from Appendix A), the basic structure of
these biographies was identical, although the pieces of concrete
information differed across passages. Following each page of
each hiography was an instructiop page on which was typed either:
(1) explicit imagery instructions (all keyword groups); (2) repe~’
tition of the important piece of information (Simple Control); or
(3) cumulative repetition of all previou:ly presented important
pieces of informatien (Cumulative Control). Progress through the

biogr}xphies was experimenter paced. The primary experimenter

I
1
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read eaph sentence, paused for a feQ sec ‘ds, and then instructed
the students to turn to the next page. The students were allowed
20 seconds to read and follow the directions on the instruction
page before being directed ‘tc turn to the next page. This
procedure continued for all four biographies.

Once all four biographies had been studied, the stpdents
were asked twenty short-answer questibns:. After each question
~wds read aloud by the primary experimenter, the students were
given 20 seconds to write down their answers bafore being asked
to ""turn to the next page''. The responses required by these
questions were all twenty pieces of information (4 names x 5
attributes) presented in the four biographies. The organization
of the question presentation was eithg ordered or random,
depending upon assigned question condition. In the ordered
question condition, all the questions referring to a particular
passage were successi;rely presented according to the presentation
order of the information in the passage. The order of these
"question blocks'' was randomly determined, with the constraint
that the passages were never questioned in the same position that
they occupied during study. In the random question condition, the
order of the twenty short-answer questions was randomly determined.

Details of the procedure. The following is a description

of the instruction booklets read by the students in the keyword
and control conditions. The complete instructions for all

five instruction conditions are provided in Apperdix A,

93
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Students in the keyword conditions were told that they would
be reading "several stories about make believe people and important
information about their lives'. The'keyword students .were .
further informed that they would be shown a "special way" to help

them remember the important parts of each person's life. Then,

usc of the keyword technique was illustrated using the short -~

sample biography. The keyword students were told to learn a
“word _clue" for.the last name of the person they would be leai'ning
about. This "word clue'" was described as a word that sounds somes
thing like the person's last name but that is mucK easier to

picture. The nature of a "word clue" was demonstrated through the

sample biography. The sample biography was about someone named ' -1

James Bernard and St. Bernard (i.e.. the dog) was given as

£

the "word clue' for James Bernard's last name.

Then, the students iuere infoméd that after each sentence
of a biography was read, to help remember each important part
of the person's life, they would be asked to "make up a picture
in your head" of the wq}d clue "'doing something'. Then, examples

of the types of imagery instructions were provided for the three

,
pieces of information contained in the sample biography. The - -

cxact instructions for generating mmemonic images differed, in
terms of the organization of the image, across the keyword groups.
For instance, for the sentence 'When James Bernard was a

young man, he fell in a freak aceident and broke both legs.'', all
N ' '

-
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keyword students were directed to make up a picture 1in which the

worl clue was hooked onto the main information in the sentence,

as in the instructions:

*Make up a picture in your head of:

a St. Bernard with broken legs in casts

lhen, a depiction of what the "picture In your head might have
looked" like was provided, as in Figure 8.

l'he second sentence was: ''Not too long after that, Bernard's

house was completely destroyed by a tornado.' and the imigery
instructions provided differed across the three keyword groups.
The students in the Keyword-Paired condition were instructed
to make up a picture in which the word clue was hooked cnto the

main information in the sentence, as in the instructions:

*Make up a picture in rour head of:

a St. Bernard lcoking over his shoulder at a
tornado

\ den._tion of what the picture might have looked like was

presented, as in Figure 9. (n the other hand, the students in

the Keyword-Ch-ined condition were told to make up a new picturc

in which the main information of the first sentence was hooked

onto the new information, as in the instruc* lons




il

Figure 8. Sample mnemonic image (first sentence--all conditions)
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Sample mnemonic image (second sentence/keyword-paired)

Frgoure 9.

-

[

1
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*Make up a picture in your head of:

broken legs, in casts, poking out of the
top of a tornadn

Thc students were provided with a depiction of what the picture
might have looked like, as in Figure 10. The students in the
Keyword- Integrated condition were told to hook the main informa-
tion from this second sentence onto the other information already
in their picture, as in the ‘ollowing instructions:

l

i *Make up a picture in your head of:

a St. Bernard with broken legs in casts
looking over his shoulder at a tornado

As in the other conditions, a depiction of what this 'picture in
your head might look like'" was provided, as in-Figure 11.

Finally, for the last sentence in the sample biography, the
otudents in the Keyword-Paired ‘ondition were told to "follow the
Jirections to hook the word clue onto the new information', whereas
thosc in the Keyword-Chained condition were told to 'follow
directions to hook tne main information of the last sentence onto
the new information'', and those in’the Keyword- Integrated condition
were told to "follow the directions to hook the main information

from the last sentence onto the picture already in your head'.

Thus, for the sentence "Just recently Bernard began to hope that

5K
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Sample mnemonic image (second sentence/keyword-chained)

tigure 10.
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Sample mmemonic image (second sentence/keyword-integrated)

Figure 11.
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his luck had finally changed when he won a 10-speed bicycle in
a raffle.", the specific imagery instructions provided for each

of the three keyword conditions were as follows:

Keyword-Paired

*Make up a picture in your head of:
a St. Bernard riding a bicycle

Keyword-Chained

*Make up a picture in your head of:

a tornado chasing after someone riding
a bicycle

Keyword-Integrated

t

*Make up a picture in.your head of:

a St. Bernard with broken legs in casts
looking over his shoulder at a tornado
and hopping on-a bicycle

The students in all keyword conditions were told that after
all the stories had been read (and after they had made up pictures
in their heads, as directed) they would be given a chance to
answer some questions about each person. The students were

informed that the pictures ''you made up in your head should help

61
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you to answer these questions''. A description of how these

images might help recall the information was provided for the

sample question, '"What happened tc James BERNARD's house?'' -
The Keyword-Paired students were told that ''the name

BERNARD would make you think of the word clue St. Bernard

which, in turn, would help you remember the picturevyou made

up in your head of a St. Bernard looking over his shoulder at

a tornado. So, the answer to the question is that James

Bernard's house was destroyed byAa tornado."
Those students in the Keyword-Chained condition were told
that '"the name BERNARD would make you think of the word clue
St. Bernard which would -help you remember the picture you made i
up in your head of a St. Bernard with broken legs and the broken
legs would, in turn, help you remember the picture of the casts
ﬁf?zﬁing out of a tornado. So, the answer to the question is
that\ﬁanes Bernard's house was destroyed by a tornado."
In the Keyword-Integrated condition, the students were told
that '"the name BERNARD would make you think of the word clue - -
St. Bernard which, in turn, would help you remember the picture

you made up in your head of a St. Bernard with broken legs

-

looking over his shoulder at a tornado. So, the answer to the
question is that James Bernard's house was destroyed by a
tornado."

The students were asked to use the particular imagery

technique described for all four to-be-learned biographies. The

ERIC 62
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students were informed that after all the sentences had been
read, they would be asked questions about each person. They
were further instructed to use the pictures 'you made up in your
head to help you answer the questions."

Control students, like the keyword students, were told that
they would be reading "sevefal stories about make believe people
and important information about their lives." The control
students were also informed that they would be provided with a
separate listing of the important informatior and would be
instructed to ''try hard to remember' these important parts of each
person's life. . The students were then told that the first step
to remember the important information would be to become
familiar with the person's name. The manner in which tﬁe names
would be presented on the name page in the study booklet was

demonstrated for the sample biography of James Bernard.

Then, the students were informed that after each sentence
of a biography was read, they would be asked to ''try hard and use
your own best method of studying to help you remember each important
part of the person's life." The students in the simple control
condition were told that after each sentence was read, they
would be instructed to turn to the next page and asked to try hard
to remember the main information printed there. This procedure
was demonstrated for the three pieces of information contained
in the sample passage. T};us, after tne first sentence, the ,

student s were told to use their ''own best method of studying'' to:

63




*Try hard to remember that:

James Bernard broke his legs

For the second sentence, they were told to:

*Try hard to remember that:

James Bernard 1ost his house in a tornado

and for the last sentence, they were directed to:

*Try hard to remember that:

James Bernard won a bicycle

The instructions for students in the Cumulative Control
condition were very similar to the Simple Control instructions,
cxcept that students in this condition were told to use their
"own best method of studying' to try hard to rerember the main

information from all previously presented sentences. Thus, for

the sccond sentence, they were instructed to:

*Try hard to remember that:

James Bermard broke his legs

lost his house in a tornado

64



and for the third sentence, they were directed to:

*Try hard to remember that:

James Bernaru  broke his legs

lost his house in a tornado

won a bicycle

The students in Both control conditions were told that after
all the stories had been read (and they had '"tried harﬂ" to
remember the information), they would be given a chance to answer
some questions about each person. The students were informed that .
whatever they did to study the information should help them answer
the questions. The students were then given an opportunity to
practice this method in answering the sample question ''What
happenéd to James Bernard's house?"
To sumarize, in all experimental conditions the students
were giﬁen an opportunity to study each person's name (and -
iassociated keyword, in the keyword conditions) before each passage
was read. Then, each pass;ge sentence was read aloud to the
students. On the instruction page following each passage page,
the students were given either: (1) séecific imagery 1instructions
(all keyword groups); or (2) instructions to try hard to remember
the repeated information (control groups). . o
After all four biographical passages had been read and studied,

the students were asked to answer twenty short-answer questions
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presented (either randomly or in the ordered fashion) in ‘the test

hooklets. The follow{ng types of questions were asked: 'Where did

_____ live while he/she was growing up?", "What did __. do to

earn extra money while in school?", "What doés ___ do for a ) .
living?", "What does __ do in his/her spare time?", and 'What -

does ____ dream of doing?". The students were %nstructed not to

be concerned with spelling, and were encouraged to guess if

uncertain about an answer. Testing was e}perimenter-paced, and '

students Qere not allowed to turn back or look ahead in the/teéé

hooklet. The entire experimental procedure tock approximate{y/,

40 minutes.
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Chapter 5

Results

The data were scored (by the author) ''blindly" with respect
to experimental conditions. This "blind" scoring was accomplished
by tearing off the cover sheet of the test booklet on which was

printed the code designating experimental condition. For the most

.part, the responses were clearly right or wrong, but half-point

v -

credit was given for a few isolated resbonses. (Refer to

7

Table 3 for the responses given partial credit.) Tie number and
nature of overt errors were also noted.

Level of Recall

-

The mean total recall for each condition is provided in Table 4.
Since the two question conditions were not randomized within each
classroom but instead whole classrooms were randomly assigned to

the question conditiorns, it wasg considered inappropriate to make

comparisons between question conditions: The main effect of

dnstruction condition upon total recall ﬁerformance was tested |

. AR . ) .
via seven planned pairwise comparisons. Each of these comparisons,

based on 210 error degrees of freedom, was performed with a = .01 to

. control experimentwise Type I error rate (at < .07). Since it

could Be réasonably‘hypothesized that keyword instructions would

result in a higher level of recall performance than control

- : /
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Responses

Table 3

Given Partial Credit

"'Jawyer"'
"being an athlete"
"being an astronaut’

"'navy man"

instead of judge
_instead o?winning an olympic gold medal
instead of going to the moon

instead of soldier




Table 4

Mean Total Recall for Each Condition

Keyword- Keyword- Keyword- Simple Cunulative

Paired Chained Integrated Control Control
Ordered ¥X=12.3409 X=13.4091 X=13.4545 Z=10.5682 X= 9.3636
Quest:on SD= 4.3899 SD= 4.8981 SD= 5.4202 SD= 4.8533 SD= 5.2603
Condition
Random X=11.2727 X=10.8182 X=12.8132 X= 8.0455 X=10.1364
Question SD= 5.3691 SD= 4.2047 SD= 4.4254 SD= 4.9157 SD= 5.3745
Condition
srand Y. =il.8068 X =12.1137 X.=13.1364 X.. =9.3069 X.~=9.7500
Mean p~tl: Xie =13 Xsc e
MSE = 22.5531

A
£ .



60

instructions, the three pairwise comparisons of each keyword group
with 1ts appropriate control were directional. All three
comparisons, the Keyword-Paired group versus the Simple Control
group, the Keyword-Chained gro. versus the Simple Control group,
and the Keyword-Integrated group versus the Cumulative Control
group, were significant with ts of 2.47, 2.77, and 3.35,
respectively. The four remaining nondirectional comparisons of
cach keyword group with each other (Keyword-Integrated versus
reyword-Paired, Keyword-Chained versus Keyword-Integrated, and
nevword-Chained versus Keyword-Paired) and the two control groups
w1th cach other, werc all nonsignificant. The ts were all less
than 1.33 1n absolute value. Therefore, the students in all
hevword conditions recailed <ignificantly more passage information
than their appropriate controls. The mean recall performance
levels of these keyword groups werc not, however, significantly
di fferent from each other. Furthermore, mean recall performance
J1d not differ in the two control groups.

\n effect size measure was computed for the keyword versu-
Control group comparisons, using ds an index, @ﬁ = (YK - XC) /

VWE{“ , or the estimmated difference in means expressed in within-

roup standard deviation units (Levin, 1975). The value of Y
for Keywerd- Integrated versus Cumulative Control was .71; for
Kevword-Chained versus Simple Control, .59; and for Keyword-Paired

Lersite Simple Control, .53. Thus, all keyword groups differed

trom therr respective controls by at least half a standard deviation.

L
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Then, the data were analyzed to assess if any interaction
effects between instruction condition and question order were
present. The seven nondirectional comparisons were all performed
at the .01 alpha level. Ncne of these tests for interaction was,
significent, with all ts less than 1.63 in absolute value.
Patterns of Recall

LY

Supplementary analyses of the data were conducted in order

to determine whether the recall of>the experimental groups

differed qualitatively as well as quantitatively.

Within-passage sequential dependencies. First, for each

subject in every condition, the conditional probability of a correct
answer following another correct answer within a passage was
computed. In this procedure, correct answers following a correct
answer within the same passage were assigned the value of "1'".
Incorrect responses following a correct answer within the same
passage were assigned the value of "'0". The first correct response
in each passage was not scored. Then, for every subject, the
number of "1's' and "0's" were tallied, and the proportion of "l's"
was computed.

Secondly, the conditional probability of a correct response
following an incorrect response was computed for each subject in
every condition. The procedure for this computation par..’leled
‘he procedure d=scribed previously except correct answers following
an incorrect answer were assigned the value of '1" and.incorrect

responses following an incorrect response were assigned the value

by
(2
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of "0". Finally, the difference between these two conditional
probability scores (correct given correct minus correct gfben
incorrect) was determined for each subject. Larger differences

are indicative of greater within-passage sequential dependencies

in the kind of information recalled. In computing these difference
scores, the data from some subjects, who either gave all cirrect
responses or whose only errors were ''last-question' errors, were
disregarded since none of their responses would be aésignea a'"'o"
and, therefore, their data are uninformative with respect to the
measure desired. See Table 5 for the distribution of both types
of disregarded response patterns across experimental conditions.
Since the response patterns of these subjecis exhibited sequential
dependencies and since, acco;ding to Table 5, these students were
more likely to havc been in a keyword condition than a control
condition, the difference measure used in the sequential dependency
analysis was actually a rather conservative measure of pattern
differences in the keyword and control conditions.

The mean conditional probability difference was computed for
cach question and instruction condition (see Table 6 for the mean
conditional probabilities and the mean conditional probability
differences). Tlests were performed to assess whether any of these
mean differences differed significantly from zero. Since it was
hypothesized that patterns of recall would vary between the two
different question orders, the data from the two question orders

were analyzed separately. All tests were performed with a = .01.




Table 5

Distribution of Subjects Exhibiting Patterns of Recall Disregarded in the Sequential Dependency Analysis

Keyword-
Paired

Keyword-
Chained

Ordered Question Condition

Number of Subjects
With All Correct 1
Responses

Number of Subjects

‘a2 Only Last 1
Question Errors

Random Question Condition

Number of Subjects
With All Correct 1
Responses

Number of Subjects
With Only Last e
Question Errors

Keyword-
Integrated

Simple Cumulat ivx
Control Control
0 1
0 0
1 1 i
0 1

€9




Table 6
Means of the Conditional Probabilities and Mean Conditional Probabilities Differences for Each Condition

Keyword- Keyword- Keyword- Simple Cumulative
Paired Chained Integrated Control Control

Ordered Question Condition

Correct given

Correct 0.5792 (0.6118)%  0.6605 (0.7222) 0.6760 (0.7411)  0.5337 (0.5337)  0.4822 (0.5058)
Correct given o

Incorrect 0.4339 0.2654 0.3967 0.4352 0.3733
Difference 0.1453 0.3951 0.2793 . . .0.0985 0.1089
. S.D. 0.3452 0.3094 073075 0.2409 0.3396

Sample Size 20 18 17 22 21
MS; = 0.0960 -

Random Question Condition

Correct given

Correct- 0.4796 (0.5032)  0.4992 (0.5220)  0.5355 (0.6115)  0.3192 (0.3501)  0.3917 (0.4413)
Correct given ST ) )
Incorrect 0.5153 0. 3580 0.3131 0.3407 0.3992
Difference  -0.0357 0.1412 0.2224 -0.0214 -0.0075 T
: S.D. 0.2737 0.3331 0. 3802 0.2430 0.2771 o
i

- . Sample Size 21 ‘ 21 18 21 20 .
) 7{1 y |

M5 = 0.0918 ) |

Mean Conditional Probability of Correct Given Correct for All Subjects in That Condition

[« ]
.
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In Table 6 the mean conditional probability of a correct answer
following another correct answer, including the daté of the
subjects disregarded in the mean conditional probability difference
analysis, are also provided in parentheses.

In the ordered question condition, the mean difference in

conditional probabilities for bothithe‘Keyword-Integrated and
Keyword-Chained instruction conditions were significantly

different from zero. The ts (df=933 were equal to 3.72 and 5.41,
respectively. In the three other instruction conditions, Keyword-
Paired, Simple Control, and Cumlative Control,” the mean differences
were not significantly different-from zero with ts (93) of 2.10, 1.49,
and 1.61, respectively. )

On the other hand, in the random question condition, only

the mean difference of conditional probabilities for the Keyword-
Integrated group was significantly different than zero, with t (96) =
7.11. In the other instruction conditions, Keyword-Chuined,
Keyword-Paired, Simple Control, ard Cumulative Control, the mean
d1fferences did not differ from zero. The ts (96) were 2.14,

-0.54, -0.32, and -0.11, respectively.

Thereforc, as expected, there were qualitativé differences
in recall dependiné upon instructional condition. Furthemmore,
unlike the quantitative analysis in which the recall performance
of the keyword groups were only differentiated from that of the
appropriate control group, in this qualitative analysis of the.

mean difference in conditional probabilities, the recall patterns

" 75
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of the keyword groups could be distinguished from one another

'That is, in the ordered question condition, the\Keyyofd-Integrated
and Keyword-éhained groups exhibited 'clustered' recall, whereas . .
the Keyword-Paired group did ﬁot. Furthermore, in the random
question condition, only the Keyword-Integrated group exhibited

this ''clustered" recall.

Nature of overt errors. In another supplementary analysis, the
'natune of .the overt errors made bv the students in each condition t
was noted. In this analy51s, each intrusion was categorized
4s to whether it was a correct. response for another questian {rom
the same story; OoT a same-story error (e:g., Charlene McKuﬁe_paints

for a living), the correct response for that same question from a

Jifferent story, or a same-attribute error (e.g., Charlen? McKune

is a firefighter), or something else (e.g., from a different
question and different passage or a ''guess' from prior knowledge).
Then, for each subject, the frequency of each type of intrusion
(Same Story, Same Attribute, and Other) was tallied and the
proportioh of each type of intrusion relative to the total number
of intrusions Qas computed. Then, the meaﬁ proportion cf each
type of intrusion was computed for each question and instruction
condition. (See Table 7 for the mean proportion of each type

;( intrusion.) Planned pairwise comparisons were performed on

the data ih order to determine if instruccion groups differ in

terms of the intrusions made durlng recall. Since it was

hypothesized that recall intrusions may vary '‘across the quest1on

79
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Table +7

~ Mean Proportion of Same AStor)‘ and Same Attribute Intrusions for
' : Each Condition -

Keyword- Keyword- Keyword- - Simple Cunulative
Paired *Chained Integrated Control Control

Ordered Question Condition

~ Same Story - ‘
. £ 0.2163 0.1229 ' 0.2024 "0.0375 0.0089
(n=15) =~ (n=16) . (n=18) - (n=20) ' (n=20)
M5 = 0.0585 = :
Same Attribute - ’ ‘
‘ 0.4116 0.7115 - 0.4861 0.8187 . 0.7491,
(n=15) (n=16) (n=18) (n=20) ‘. @20}
MS; = 0.1293
Random Question Condition
Same Story
' 0.3899 0.3816 0.6231 0.1233 0.0663,
(n=20) . (n=21) (n=20) (n=20) (n=18)
MSg = 0.0762
Same Attribute
0.4143 0.5274 0.2878 0.6965 0.8001
(n=20) (n=21) (n=20) (n=20) (n=18)
MSy, = 0.1082




'order;f‘the data for. the fwo QUesrion 6rdér§ were analyzed
separatelyﬂ\ All tests were- performed w1th a = .011‘ .

Since it could be reasonably hypothe51zed that keyword
instructions would result iy a higher proportxon of Same Story

intrusions, all Lomparlsons of the proportlon of Same Story

»

. . . i
intrusions of a Keyword group with its approprlate Control were

directional. In the ordered question condition, only the students

in the Keyword-Integrated‘group exhibited a higher proportﬁon

of Same Story intrusions -than their approprlate control group,

with t (84) = 2.46. All other PalrWISe comparlsons were non-
. »

significant, all ts { 2.16.

On the other hand, in the random question condition, all

three kgyffrd groups (Keywbrd-?aired, Keyword-Chained, and Keywond;\
Integrated) produced a highér proportion of Same Story intrusions
than their control counterparts with ts (94) of 3.05, 3.00, and

6.21, respectively. Moreover,:nondlreyblonal pa1ru1se comparisons
indicated that srudent§ in the Keyword-Integrated condition committed
1 higher proportion of Same Story intrusions than students in both
the Keywordlﬁaired and Keyword-Chained conditions,Awith ts (94)

of 2.67 and 2.80, respectively. Comparisons of Same Story intrusions

made 1n the Simple Control- versus Cumulative Control condition

and in the Keyword-Paired versus Keyword-Chéined condition yielded

negligible ts.
Since it could be reasonably hypothesized that keyword

instructions would result in lower proportion of Same Attribute
v :




hd

69

intrusions, all comparisons of the proportion of Same Attribute
intrusions of a keyword group with its appropriate control were

directional. In the ordered question condition, only the students

in the Keyword;Paired condition made a lower proportion of same

attribute errors than their control counterparts, t (84) = 3.32.
All other pairwise comparisons were nonsignificant, all ts < 2.39. -
On the other hand, in the random question condition, students in

2
fboth the Keyword-Paired and Keyword-Integrated conditions made

“relatively fewer Same Attribute intrusions than their control i I
counterparts, with ts (94)7of 2.71 and 4.79, respectively. All ‘

other pairwise camparisons were nonsignificant, all ts < 2.33.



Chapter 6

Discussion and Implications

ihe purposes of this study were two-fold. First, it was
_onsidered important to demonstrate that a prose-learning mnemonic
tratepy would facilitate students' recall of information from
otentially confusable prose passages. Secondly, the studv was
ie~ivned to assess processing differences associated with three
cirtations ot the mnemonic %frategy.

‘agmitude or the Keyword Effect

lhe results of the study =support the contention that the rose-
learning strate,y hased on the keyword method, which had proved

ieneticial with other types of materials (Levin et al., 19815

)
hribers et al., in press), would also be effective for the recall
-1 poten*® ially confuscble piose materials. The keyword effect in
tne nresent study, however, was not as large as had been demonstruzvd
i oprovicus studies,  See Table 8 for keyword effect size measures,
i terms of standard deviation units, for the present study as
w11 as for the previous prose-learning studies. As can be noted In
,able 8, the size of the keyword effect in the Keyword-integrated
andition, which 15 most similar to the typical Keyword Imagery
sndition, was quite a bit smaller than the average size of the

toyword ef fect 1n the imagery conditions in the other studies
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Table §
Magnitude of the Keyword Fffect in the Present Study as well as in Previous Studies

Size of the Keyword Effect

Condition (in terms of S.D. units)
McCormuch (1981,
Keyword-Pairea (Structured Imagery) 0.53
Keyword-Chained (Structured Imagery) 0.59
Keyword-Integrated (Structured Imagery) 0.71
Shriberg et al.
(in press)
Ixp. 1 Keyword (Picture) 3.14
Keyword (Umagery) 1.32
Exp. z Keyword (Picture) 3.07
Keyword (Imagery) 1.74
Exp. 3 Keyword (Imagery) 1.81
Levin et al.
(1981)
Keywerd - 2 items (Picture) 1.64*
Keywo~d - 4 items (Picture) ‘ 1.34%

Previous Keyword Studies

2.30%
1.62*

Average Keyword Effect Size (Picture)

Averaje Keyword Lffect Size (Imagery)

*Constrained by ceiling effece in keyword condition
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(6.71 versus 1.6Z). Some plausible explanations for the relativelv
smaller keyword effect found in this study can be suggested.

First of all, in the interest of economy and greater
evological validity, the keyword instruction was administered in
~roups rather than in the more carefully monitored individual
in-truction sessions used in studies that have found very large
Fowword effects. Although in the recent study by Levin et al.
oMby relatively large keyword effects were produced by gromm
intrucoron in the prose-learning version of the keyword method,

v vrucial ditference between the Levin et al. (1981) study and
‘reopresent onc leads to the second plausible explanation for the

Jdler keyword effects found in this stuly--the type of keyword
~trategy introduced.  That is, in the Levin et al. studv (1981),
roeword tudents were provided with complete interactive pictﬁrc=
.

vheteds, clthough detailed ''structured imagery instructions' were
rovided in this study, the keyword students were left to construct
“heir own images.  Typically, provided pictures produce larger
cwwora effects than imagery instructions (Pressley § Levin, 1978;
~ariberg et al., 1n press). Fvidesce for this contention can also
o noted 1m Table 8 1n which 1t 15 shown that the avi.age keyword
«“tect, in terms of standard deviation units, is 2.30 when pictures
o7 provided versus 1.62 when imagery instructions are given

Another plausible explanation for the smaller keyword effects
famtoin this study lies in the differences described previously

between the "integrated' condition of this study and the one that
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proved to be so facilitative in other studies (Levin et al., 1981;

Shriberg et al., in press). Although the instructions for the
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Keyword- Integrated condition were similar to the typical "integrated”

keyword condition, these imagery instructions were novel in that
the keyword referent was not truly integrated with referents for
the other pieces of information. Instead, the image produced by
the Keyword-Integrated instructions was best described as a single
sequential episode initiating from the keyword referent. The
instructions were constructed in this fashion mainly because of
the structured imagery format as well as due to the constraints
imposed by the sequential presentation (sentence by sentence) of
each passage. The scquential presentation was necessitated by
experirzntal design (group instruction) and <ontrol (equivalent
exposure to materials) considerations. Therefore, this irtegrated
condition has the most to gain from the use of imposed pictures
irather than imagery instructions) and from simultancous (rather
than sequential) presentation of the text passage. In fact, 1t is
t1ther remarkable that the Keyword-Integrated condition functioned
- well as 1t did 1n this study, given that it 1s a simultaneois
~rganizitional strategy, and the procedures in this study werc
srructured 1n exactly the opposite fashion (i.e., in favor of

,equential "'pairing” and ''cnaining'').

The difference in subject populations used in the previous studies

imvestigating the prose learning version of the keyword method and

+hat used 1n this study, may be another —eason for the moderate




s of the keyword effect in this study. The subjects used in the Shriberg
et al. (in press) and Levin et al. (1981) studies were from schools serving
4 Wniversity community, whereas the subjects in this study, although of
similar ages and from the same midwestern city, were from schools serving
_hildren from relatively lower socioeconomic families. Moreover, the
experimenters who were"inVOlved in one or more of the other prose-learning
revword studies informally noted that in some of the classrooms inlcuded

in this study, the stucents were considerably less attentive and cooperative

thap the students who participated in the other prose-learning studes.

t1thermore, the size of the keyword effect mazthave been reduced due

t. the lack of distinct cues in the to-be-recallad information. That is,
<ore categories of information could have been difficult to distinguish
fror one another. The passages were constructed so as to maximize
confusc. 1lity between stories. Unfortunately, some within-story confusion
. have 1nadvertently ‘been created because of the inclusion of three closely
related categories of information--(1) How did _ earn extra monev?,

what lid do for a living?, and (3) What did ___ do in his/her
Lare time?. The responses for these three categories could be readily
caterohanged.  In fact, 1t was previously shown that in comparison to control
tilent a4 higher proportion of the overt errors comnitted by the keyword
tiuents were witnin story intrusions. This within-passage confusion may
. w1t from problers 1n decoding images in the cognitive cuing structures.

4 visual represcntation 1s recalled, it would also -be necessary to be
¢ i+ 1o -elect the portion of the 1mage that corresponds to the answer
. yreraiate for tne question at hand. This problem could be alleviated -
uel, therefore, the size of the keyword effect could be increased--by

e
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employing a multiple-choice test as the dependent measure. Another
tecnnique to reduce within-passage confusion would require repeated
exposures to the experimental materials until the structure of the
materials is overlearned. It might also be anticipated that the ability
of students to select the appropriate information from this overlearned
structure, in both the random and 6rdered presentation conditions, would
- vary with age. ’

Elnallyl with the relatively liberal amounts of retrieval time used
in this study, the recall differences may be more restricted to pattern
than to amount of recall. With less retrieval time, the amount of recali
may be more affected and, possibly, the: keyword-control differences would

increase. Of course, the opposite result is also possible.

Differences 1n Recall Patterns

Although ail three variations of keyword instruction resulted
in highe. levels of recall in comparison to the control subjects,
keywo, - subjects could also be distinguished from the controls,

a- well as from one another, on the basis of differences in their
patterns of recall (i.e.. the nature and organization of responses).

The likelihood of correctly recalling pieces of information
. that had been CUptiguously presented within a passage was found

to .any as a function of instructional condition and question
ovier. In the ordered question condition, it was found that
#tudents 1n the Keyword-Integrated and Keyword-Chained conditions
weie more Tikely to recall contiguous pieces of information than

_ontrol students or those in the Kevword-Paired condition. T7hus,

11 three keyword groups exhibited the éame level of recall, but *

e




the pattern of recall in the Keyword-Patred éondition could be
distinguished from that of the other two conditions. Thic lach
of scquential dependency in the recall pattern of the students

in the Keyword-Paired condition provides support for the description
of the cognitive cuing structure produced by these instructions

4~ "separate pairs''. Likewise, the recall dependencies e;hibited

in the Keyword-Chained and Keyword-Integrated conditions provide
wupport for cognitive cuing structures that arc gescribed as being
"connected'" 1n soﬁe fashion- -either as a sories of overlapping
images or as a single interactive nage.

Wwhen the dgta in the random question order are considered,

the students in the Keyword-Integrated condition again wer¢ more
l1hely to recall pieces of information that had been contiguously
sresented within a passage. In this question condition, however,
the pattern of recall exhibited in the Keyword-Chained condition

- uid not be distinguished from that of the controls aad the
heyword-Paired conditicn. fﬁus, when the organization of the
Lucstions does not correspord to the organization of the hypotnesized
copnitive cuing structure, only the more "wholistic' connected cuing

tructure (i.e., Keyword-Integrated) results in recall dependencies.

urthermore, it was determined that the experimental groups

ittfered in terms of the kinds of errors made. This effect was

it »o moderated by question order. Specifically, when the questions
were organize 1n a fashion not conducive for making same-story
intrusions (ordered question condition), it was found that in

comparison to control students, only students 1in the Keyword-




77

Integrated condition were more likely to commit within-passage intrusions.
On the other hand, when the questions were presented in an order in which
ane-story intrusions were more reasonable (random question condition),

it was found that for all keyword versus control comparisons, a
relatively greater proportion of the overt errors committed by the keyword
groups were within-passage intrusions. Moreover, the keyword groups, -
once again, could be distinguished from one another on the basis of

this overt error analysis. The "wholistic' keyword group (Keyword-
Integrated) exhibited a significantly greater proportion of within-
passage intrusions than the other two-keyword groups, which did not
differ in terms of leve] of same-story intrusions.

Suggestions for Future Research

Investigating processing differences. The short-answer questions

used ir this s}udy limited the'abilitf to discuss patterns of recall
1n comparison to data that would have possibly been produced by a
free-afcall measure. Therefore, it would be interesting to conduct
a followup study in which students would be asked simply to recall as
much nf the passage information as they could. Then, the data could be
analyzed to determine whether or not the various keyword groups differ
in terms of amount recalled, as well as in terms of overt errors, in
a non-cued testing situation. In addition, the extent to which éluste'—
ing of ‘related information is exhibited in the fr§e recall protocols
could be determined. f

Furthermore, processing differences associated with the

various keyword conditions could be further investigated using
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a short-answer test in conjunction with the measuremen of
response latencies. This would be best accomplished in
individual administrations with imposed pictures developed for
therkeyword variations used in the present study. In this case,
however, the Keyword-Integrated condition would be structured
-0 that the term '"'integrated' truly applies. This study would
possibly be conducted with a smaller number of longer passages
in which sources of within-passage confusability have been
climinated.

It would be anticipated that in the Keyword-Paired condition,
the presentation order of the informaticn within each passage
would not affect the time required to make a correct responsc.
This prediction is based on the nature (“'separate pairs') of the
lapothesized cognitive cuing structure in this condition. Likewisc,
for the Keysord-Inte 'rated condition, the “wholistlc” nature of
the Inpothesized cognitive cuing structure would suggest that
little or no difference in response latencies, as a function of
i.formation position,.would be detected. lowever, due to the
“overlapping' nature of the cognitive cuing structure hypothesized
te r the Keywerd-Chained condition (i.e., the need to recall the

. ..ons prece of information), 1t would be expected that,
iart trom scerial position effects, students in this condition
v uld tiake longer to respond te questions asking for information

Sy,

tiat had heen presented at the end of the passage.

() +
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Prose interference effects. As stated previously, it was

somewhat surprising that the ke&word effects found_in this study

were not as large as had been demonstra%ed in previous studies--

especially since it had been suggested that potentially confusable

materials would prove to be-a particularly fertile testing

ground for the prose~1e?rning version of the keyword mefhod.

[herefore, it would be interesting to conduct-a study that directly
addresses the prose interference question. First of all, it wouldi

be necessary to demonstrate that interference effects‘do result

when materials very similar to those developed for this study

are presented and studied successively. This could be accomplished

by designating a target passage and determining the relative effect

upon target passage recall of studying unrelated, interpolated

passages, instead of the kind of*int?rpolated passages that werec used

here. Once the presence of interference effects hasvbécn demonstrated

with these materials, then it could be determined whether instruction

i the most powerful variation of the prose-learning keyword -
nethod (i.e., the Keyword-Integrated) would help overcome the
deleterious effects of interference. Followup studies could then
be conducted to deterﬁine the relative effectiveness of other o ]
variations of the keyword method in eliminating interference effects.
furthermore, the prose-learning keyword method could. be compared

w1th other proven mcthods'of-eliminating interference effects
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(Sulin & Dooling, '1974). Other variables, such as the numbet

of pieces of information per passage, the number of interpolated
passages, and the length of the retention interval could also be ]

varied in order to determine possible limitations in the effective-

ness .of the keyword method in combating prose 1interference ' .
-effects.
tducat iohal Siﬁnificance of the Study v

The results of this study suggest that.the keyword method

1~ a potentially valuable instructional technique for the facilitation =

{
|
|
\
»f the recall of factual information presen%?ihin prose materials.
Furthermore, kﬁowledge of the economical feasibility and ccological
validity of the prose-leérning version of the keyword method has
been enhanced by the following results of this study.
First, group ingtruction 1n the keyword method, via written
directions in booklét form, proved beneficial in this study. Although
. L .
these group instruction keyword effects were not as large as -
those that”have been demonstrated in individual instfuctionalf
.css10ns (¢.g., Shriberg et .al., in press), the results of thi§
»tudy and the otheX group-administered ;rose—iearning keyword study
{Levin ot al., 1981} are extrercly encouraging for the educational .
practitioner. Thq/éuccess of group instruction in the prose-
Jearning version of the keyword metho¢ is especially heartening
1 view of an on-going series éfiexperiments (Levin et al., 1979;

<evin, 1981) in which group instruction in the vocabulary-learn-

g ersion of the keyword me€thod has not resulted in improved
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vocabulary recall among high school students. The question remains
as to whether group instruction in the prose-learning.version of
the keyword mgthod would facilizate students' recall of prose
information with students of that age. Nonetheless, in terms of
the generalizdﬁility'of these results to other subject populations,
it was gratifying ihat group instruction in the prose-learning
version of the keyword ﬁethod proved facilitative even in clasg-
rooms where students were not only from relatively lower socio-
economiC areas but were also less cooperative and attentive than
in previous keyword studies. Finally, in terms of the cconomical -
feasibility of the prose-learning versién of the keyword method,'
it is important to note that expensive-to-produce pictures need
not be provided since the ''structured imagery instructions' used
in this study proved to be facilitative. It would be interesting
to see if verbal keyword (sentence or story) instructions, without
the 1magery component, would also prove effective. Likewise,
the effectiveness of group instruction in the keyword method,
when students are to generate keywords and images completely on
their own, should also be determined. Of course, it is highly
nrobable that these variations in the keyword method would not
re-ult in maximal levels of performance.
s

Still, it is important to consider some additional questions

about the educational significance of the keyword method. Keyword

strategy "maintenance" or the continued, unprompted application of

. 94
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the strategy to new items from the ‘same task for which the

s*rategy was initially presented, should ‘be investigated. The

,issue of strategy maintenance has been examined in some recent

studies investigating the learning of social studies curricula
under keyword strategy instruction (Jones § Hall, in press; Levin
¢t al.,-1980). Only Jones.and Hall (in press), in a study in

e ' -

which eighth graders were taught a keyword strategy, provided

some cvidence of keyword strategy maintenance. In the Levin et al.

_{1980) study, elementary school children did not maintain use

of *he keywora strateéy.: Similarly, the ''transfer' of keyword
-trategy usage to other tasks should also receive further emp;rjcal
cvxamination (see Pressley § Dennis-Rounds, 1980). 3 -
Finally, eveﬁ?t@gugh many of . the keyword studies report very
large treatment‘effects on immediate recall tests, little research
hiis been conducted iﬂvestigatin@ the duratidh?of these effects.
(lcarly,rthe ecological validity of the kéywd%d method cannot be
a~certained until more is known about whéther or not the kcyword

-

«ffuet 1s still present after the passage of time.

$n
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1.

2.- '"While in high school,

3.

"Born and raised on
a farm, David
Zebrun has always
been used to hard
work."

Zebrun spent a lot
of time babysitting
on weekends in order
to earn spending
money."

"Once he finished
school, David Zebrun
wanted a profession
requiring a great
deal of respensi-
bility, and so he
became a fire-
fighter."

104

%
$
Nature of Structured Imager¥$in the Various Keyword Conditions
Condi tion
Sentence Kevword-Paired Keyword-Chained Keyword-Integrated

'Make up a picture in your head of:"

a ZEBRA running
out of a barn on
a farm

a ZEBRA wi*h
screaming babies
riding on 1ts
back

a firefighter
spraying a firehose

at a ZEBRA

a ZEBRA running
out of a barn
on a fam

babies playing in

a barn on a fam

a firefighter
showing a
firehose to
some babies

a ZEBRA running out of a
barn on a farm

a ZEBRA running out of a
barn on a farm

with screaming babies riding
on its back

a ZEBRA running out of a
barm on a fam

with screaming babies riding
on its back

toward a firefighter who is
spraying his firehose

0o
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1.

5.

"On his days off,
there 1s nothing
Zebrun likes
better to do than
to go bowling."

"One of Zebrun's
long range goals
is to eventually
write a best-
selling novel."

Condition

Kevword-Paired Keyword-Chained

'Make up a picture in vour head of:"

a ZEBRA kicking a firefighter spraying
down bowling ping a firehose at some
bowling pins

a best-selling novel
knocking down some
bowling pins

a ZEBRA turning
the pages of a
best-selling
novel with 1its
nose

Kevword- Integrated : 3

a ZEBRA running out of a
barn on a farm

with screaming babies riding
on its back

toward a firefighter who is
spraying his firehose

at some bowling pins

a ZFBRA running out of a
barn on a fam

with screaming babies riding
on its ba;k

toward a firefighter who is
spraying his firehose

at some bowling pins

as he reads a best-selling
novel

107
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Nature of

Structured Imagery in the Various Keyword Conditions

t

Sentence

. "Douglas Fawcett is

accustomed to the hustice
and bustle of big city
life, because his early
years were spent living
in a large apartment
building in a crowded
retropolitan area.

. "la order to earn extra

money, Fawcett worked
after school selling
tickets at a nearby
movie theatre."

. "Upon his graduation

om high school,

awcett decided to
join the military and
began his career by
enlisting as a
soldier in the amy."

100

Keyword-Paired

Condition

Keyword Thained

Keyword-Integrated

a huge water
FAUCET in the
doorway of an

apartment
building

i

a huge FAUCET
dripping
tickets from
2 booth

a soldier
turning a huge
FAUCET

a huge water
FAUCET in
the door.ay

of an

apartment
building

a ticket booth
in the doorway
of an apartment
building

a soldier
selling
tickets 1in
a booth

'Make up a picture in your head of:"

a second ~tory window of an
gggftment building propped open
vy a huge water FAUCET

a second story window of an

apartmen” building propped open
by a huge water FAUCET
dropping tickets

a second story window of an

apartment building propped open
Eg_afﬁﬁﬁé water FAUCET
dropping tickets

to a §91§1g£_5910w
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Sentence

""when Fawcett

1s on leave he
likes to spend

his time fishing."

"Douglas Fawcett's
favorite fantasy
1s 1magiping what
it would be like to
travel around
the world in a hot
air balloon."

Condition

Keyword-Paired

Keyword-Chained

Keyword-Integrated

'"Make up a picture in vour head of:"

a fishing pole a soldier
hooked onto a carrying a
huge FAUCET fishing

pole
a huge FAUCET a fisifing
dangling from a pole dangling
hot air from a hot
balloon air balloon

a second story window of an
apartment building propped open
by a huge water FAUCLT

dropping tickets

to a soldier below

who is carrying a fishing pole

a second story window of an

apartment building propped open
by a huge water FAUCFT

dropping tickets

to a soldier below

who is carrying a fishing pole
that is hcoked onto a hot-air
balloon
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Nature of Structured Imagery in the Various Keyword Conditions

Sentence

1. "Terry Nicholson's family
was very wealthy, and she
spent her early years
living in a mansion."

2. "Not long after she started
going to school,
Nicholson began to earn
her own money by mowing
lawns."

3. 'Nicholson had always
been intrigued by the
law and after years
of effort she was
finally elected a
judge."

Condition

Keyword-Paired Keyword-Chained

Keyword-Integrated

'Make up a picture in your head of:"

the front steps

of a mansion covered
with a huge pile

of NICKELS

NICKELS pouring
out of an open
door of a
mansion

a lawnmower
s .
cutting grass 1n

a lawnmower
chewing up a pile

of NICKELS lying in front of a

the grass mansion

a judge in a judge in

his robes tossing his robes

NICKELS Cu *ing grass
wi. &
lawnmower

the front steps of a
mansion covered with
a huge pile of NICKELS

the front steps of a
mansion covered with a
huge pile of NICKELS
being chewed up by a
lawnmower

the front steps of a
mansion covered with

a huge pile of NICKELS
being chewed up by a
lawnmower

pushed by a judge in his

robes

Qo
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Sentence

"Terry Nicholson's favorite
pastiume is making pieces
of pottery for herself
and for her friends."

"One of Nicheolson's
higgest dreams is that
she'll some day be
able to go to the moon."

Keyword-Paired

Condition

Keyword-Chained

Keyword-Integrated

'"Male up a picture in your head of:"

a piece of
ottery filled
with NICKELS

a pile of
NICKELS on the
moon

a gudge in his
robes making a

piece of pottery

a piece of
pottery in the
shape of the
moon

the front steps of a
mansion covered with a
huge pile of NICKELS
being chewed up by a
lawnmower

pushed by a judge in
his robes

as he holds up a piece

of pottery

the front steps of a
mansion covered with a
huge pile of NICKELS
being chewed up by a
lawnmower

pushed by a judge in
his robes

as he holds up a piece
of pottery

that is shaped like the
moon

a6




Nature of Structured Imagery in the Various Keyword Conditions

sentence

1. "while Charlene Mckune
was growing up, she
and her temilv led an
interesting life
traveling on tieir
houseboat ."

2. "During her school
years, McKune earned
extra money
delivering news-
papers."

3. 'McKune was always
interegtcd
in whatever wi-
happening areund
her, and so she
eventually becdne
a TV news reporter.”

p—
p‘
)

Condition
Keyword-Chaine

§gyword-Pﬂlred

"Make up a picturc in your

a RACCOON standing
on the deck of a

hguscboat

a RACCOON standing
on the deck of a
}\O\xse!)oat

newspapers bheing
thrown to the
shore from the
deck of a
houseboat

a RACCOON throwing

newspapers onto
a doorstep

a RACCOON being
interviewed by
a TV reporter

a TV reporter
throwing

newspapers onto
a doorstep

Kewword- Integrated
head of "

a RACCOON standing on the
deck of a houseboat

a RACCOON standing on the
deck of a housechoat

throwing newspapers

a RACCOON standing on the
deck of a houschoat

throwing newspapers
to a TV reporter on shore

k=)
~J
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Sentence

. "In her spare tine,

MoKune loves to
pamt.”

. "Although McKmne is

nat part‘uu'ml»
athietic, she still
dreams nf some day
winning an Olympic
gcld medal.”

}gmrd-Paired

"Make

a RACCOON painting
a picture

a RACCOON with
an Ofympic vold
medal around 1ts

Condition

Keyword-Chained

Up A picturce in your

a v r_gmrcr

Idlnt Ly a
piciure

an Olympic pold
nedxl hung on

a Edlntln

Keyword-Integrated

head of:"

a RACCNON standing on the
de I of a houseboat
throwing pewspa_ge.:
toa TV _repcrter on shore
who is painting a picture

a RACCOON standing on the
deck of a hvusecoat
throwing nug_spnp..,rs
to a TV rcporter on shore
who is painting a picture
of an Olympic gold medal

"
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Nature of Study Instructions for €ontrol Conditions

Sentence

1. "Born ang raised on a

farm, David Zebrumn
has always been used
to hard work."

2. '"While in high school,

Zebrun spent a lot
of time babysitting
on weekends in order
to earn spending
money."

3. "Once he finished

school, David

Zebrun wanted -a
profession requiring
a great deal of
responsibility, and
so he became a
firefighter." )

Condition

Simple Control Cunmulative Control

"Try hard to remember that:

ZEBRUN lived on a famm ZEBRUN 1lived on a farm

ZEBRUN babysat ) ZEBRUN  lived on a farm
babysat

ZEBRUN became a firefighter ZEBRUN lived on a farm

babysat
came a

firefighter



L3

Condition

Sentence Simple Control Cumulative Control

"Try hard to remember that:"

4. "On his days off, ZLBRUN enjoys bowling ZEBRUN  lived on a tam
there is nothing babysat
Zebrun likes better became a firefighter
to do than to go enjoys bowling
bowling."
5. "One of Zebrup's ZEBRUN would 1ike to write a ZERRUN  lived on a famm
long range goals is best-selling novel babysat
to eventually write ecame a firefighter
a best-selling enjoys bowlin
novel." ‘ would 1ike to write a best-

selling novel

0ol




Nature of Study Instructions for Control Conditions

Sentence

1. "Douglas Fawcett is
accustomed to the
hustle and bustle
of big city life,
because his early
years were spent
living in a large
apartment building
in a crowded
metropolitan area."

2. "In order to earn extra
money, Fawcett worked
after school selling
tickets at a nearby
movie theatre."

3. "Upon his graduation
from high school,
Fawcett decided to
join the military and
began his career by
enlisting as a soldier
in the ammy."

Condition
Simple Control Cunulative Control
"Try hard to remember that:'
FAWCETT lived in an apartment FAWCETT 1lived in an apartment
building building
FAWCETT sold movie tickets FAWCETT  1lived in an apartment
building

sold movie tickets

FAWCETT became a soldier FAWCETT  lived in an apartment
building
sold movie tickets
became a soldier

T
o
I
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Condition

Sentence Simple Control Cumulatiye Cont.ol
"Try hard to remember that:" \\
4. "When Fawcett is on FAWCETT enjoys fishing FAWCETT lived in an apartment '
leave he likes to spend building
his time fishing." -~ sold movie tickets
(f became a soldier
enjoys fishing
5. "Douglas Fawcett's FANCETT would, like to travel in FAKCEIT 1lived in an apartment
favorite fantasy 1s a hot air balloon building
imagining what it sold movie tickets
would be like to became a soldier
travel around the : enjoys fishing
would 1ike to travel in a

world in a hot
air balloon.”

hot air ba.loon
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Nature of Study Instructions for Corrol Conditicns

Condition .
Sentence Simple Control Cumulative Control
"Try hard to remember that:"
1. "Terry Nicholson's NICHOLSON lived in a mansion NICHOLSON lived in a mansion
- family was very :
wealthy, and she
spent her early
™ years living in a
h mansion."

2. "Not long aiter she NICHOLSON mowed lawns NICHOLSON 1lived in a mansion

started going to school, mowed lawns

\_ Nicholson began to
.. earn her own money
mowing lawns."

~

3. 'Nicholson had always NICHOLSON became a judge NICHOLSON lived in a mansion
been intrigued by the mowed lawns
law and after years of became a judge

effort she was
finally elected a
judge."

129
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Sentence

4. "Terry Nicholson's
favorite pastime
is making pieces
of pottery for hevrself
and for her friends."

5. '""One of Nicholson's
biggest dreams is
that she'll some
day be able to go
to the moon."

130

Condition

Simple Control

"Try hard to remember that:"

NICHOLSON

NICHOLSON enjoys making pottery

NICHOLSON would like to go to the
moon

Cunulative Control

NICHOLSON

lived in a mansion
mowed lawns

became a judge

enjoys ing pottery

lived in a mansion
mowed lawns

became a i‘uc_ige
enjoys ing pottery
would like to go to the

moon

131
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Naturc of Study Instructions for Control Conditions

-t

[N

Sentence

. "While Charlcne

Mchuric was growing
up, she and her
{amily led an
intcresting life
traveling on their
nouseboat."

. "During her school

years, Mckune
eamed extra money
delivering
newspapers.''

. "Nchune was always

interested in
whatever was
happening

around her, and so
she eventually
became a TV news
reporter.”

Cond1tion -
Simple Control Cunulative Control
"Ity hard to remember that:"
McKune lived on a houseboat McKUNE lived on a houseboat
McKune delivered newspapers McKUNE  lived on a houseboat
delivered newspapers
McKune became a 1V_reporter McKUNE lived on a houscboat

delivered newspapers
became a TV reporter

133
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Sentence

4. "In her spare time,

McKune loves to
paint."

5. "Although McKune is

not particularly
athletic, she still
dreans of someday
winning an

Olympic gold medal."

Condition {
Simple Control Cunulative Control

"Try hard to remember that:"

McKune enjoys painting McKUNE  lived on a houseboat
delivered newspapers
became a TV reporter

enjoys painting

McKune would like to McKUNE 1lived on a houseboat

win an Olympic gold medal delivered newspapers
became a TV reporter
enjoys painting
would like to win an
Olympic gold medal

901
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Appendix B

Instruccions for all Conditions
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You have just been told that you will be reading several stories about
make believe people and important information about their lives. To
give you an idea of the kind of stories you will be reading, take a look
- at the following story about someone named James Bernard.
James Bernard's life has been a series of ups and downs--
mostly downs. When he was a young man, he fell in a freak
accident and broke both legs. Not too long after that his house
was completely destroyed by a tornado. Just recently Rernard
began to hope that his luck had finally changed when he won a
10-speed bicycle in a raffle.
It may be hard to remember this information about James Bernard when you
will also be trying to remember information about several other pecple. S0,
in your study booklet, you will be shown a special way to help you remember

the important parts of each person's life.

The first step of this special way to remember is to learn what we call
a "word clue" for the last name of the person you will be learning about.
A word clue is a word that sounds something like the person's last
name but that is much easier to picture. For example, St. Bernurd, like the

dog, is a good word clue for James Bernard's last name. Before each story

1n the study booklet is read aloud, you will have a chance to learn the
- word clue" for each persen's last name. You will be given some time to

study the person's name and word clue printed on a booklet page like this:

James BERNARD
(St. Bernard)

Turn to next page =—»




Then, after you follow along in the study bookiet as each sentence
of the stories is read aloud, you will be asked to make up a picture 1n i
your head of the word cluc 'doing something' to help you remember each

important part of the person's life. *

For example, after this sentence on a study booklet page is read
aloud:

When James Bernard was a voung man, he fell in a
freak accident and broke both legs.

You will be asked to turn to the next page in the study booklet and
will be given some time to follow the direction: ‘or making w a picture
in your head printed there. The picture will always hook the word clue

ontc the main information in the sentence. For this example, the directions

might be:

“Make up a picture in vour head of:

a St. Bernard with broken legs in casts

Nere you able to do that?

The picture you make up in your head might have looked something like
this:

~, Te

Turn to next page —P
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Then, after the sentence on the next booklet page is read aloud?

Not too long after that, Bermard's house was
completely destroyed by a tornado.

You will be asked to turn to the next page of the study booklet and

again given some time to make up a picture in which the word clue is hooked

onto the main information in the sentence, For example:

*Make up a picture in your head of:

a St. Bernard looking over his shoulder at a tornado

140

Turn 0 next page =P
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Were you able to do that?

The picture you made up in your head might have looked something like

this:

Then, after the sentence on the next booklet page is read aloud: -

Just recently Bernard began to hope that his luck had
finally changed when he won a 10-spead bicycle in a
raffle,

Turn to next page =
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P5

You will be asked to turn to the next page of the study booklet and
given some time to read to yourself and follow the directions to hook the word

clue onto the new information. For example:

Make up a picture in your head of:
a St. Bernard riding a bicycle

Were you able to do that?
After the stories about four make believe people have been read (and

you have made up pictures in your head as directed), yougwul be given a
chance to answer some questions about each person. The pictures you made
uwp in your head should help you to answer these questions.

For example, suppose you were asked:

What happened to Jumes BERNARD'S house?

The name BERNARD would make you think of the word clue St. Bernard which,
in turn, would help you remember the picture you made wp in your head of a
St. Bernard looking over his shoulder at & tornado. So, the answer to the
question is that James Bernard's house was destroyed by a tornado. This '
was just an example, and you won't be asked any more questions abou* James

Bernard.

Turn to next page —»
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P6

Fiom now on, the whole class will be reading the stories together.
Before you hear about each person, you will be giver a chance to learn the
word clue for the person’s last name. Then, after each sentence of the
story is read aloud, you will bf given time to follow the directions on the next .
page for making up a picture tc help you remember the information in the sentence. »

After all the sentences have been read, you will be asked questions about each
person. Use the pictures you made up in your head to help you answer the
questions. If you have any questions, please raise your hand now and someone

will come to your seat.
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Keyword-Chained Instructions
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You have just been told that you will be reading several stories about

make believe people and important information about their lives. To give

you an idea of the kind of stories you will be reading, take a look at

the following story about sameone named James Bernard.

James Bernard's life has been a series of ups and downs--
mostly downs. When he was a young man, he fell in a freak
accident and broke both legs. Not too long after that his
house was completely destroved by a tornado. Just recently
Bernard began to hope that his luck had finally changed when

he won & 10-speed bicycle in a raffle.

It may be hard to remember this information about James Bernard when

you will also be trying to remember information about several other people.

So, in your study booklet, you will be shown a special way to help you

remember the important parts of each persam's life.

The first step of this special way to remember is to learn what we

call a “word clue" for the last mame of the person you will be learning

about. A word clue.i$ a word that sounds something like the person's

last name but that is much easier to picture. For example, St. Bernard,

like the dog, is a good word clue for James Bernard's last name. Before

each story in the study bocklet is read aloud, you will have a chance to learn

the "word clue' for each person's last name. You will be given some time to

study the person's name and word clue printed on a booklet page like this:

James BERNARD
(St. Bernard)

115

Turn to next page —¥
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Then, after you follow along in the stud, booklet as each sentence
of the stories is read aloud, you will be asked to make up a picture in
your head of the word clue "doing something' to help you remember each
important part of the person's life.

For example, after this sentence on & study booklet page is read
aloud:

When James Bernard was a young man, he fell in a
freak accident and broke both legs.

You will be asked to turn to the next page in the study booklet and
will be given some time to follow the directions for making up a picture
in your head printed there. For the first sentence, the picture will
always hook the word clue onto the main information in the sentence. For

this example, the directions might be:

*Make wp a picture in your head of:

a St. Bermard with broken legs in casts

Were you able to do that:

The picture you made up in your head might have looked samething like

this:

Turn to next page —p




Then, after the sentence on the next booklet page is read aloud:

Not too long after that, Bernard's house was
canpletely destroyed by a tomado.

You will be asked to tum to the next page of the study booklet and
given same time to make up 3 new picture in which the main information of the

first sentence is hooked onto the new information. For example:

*Make up a picture in your head of:

broken legs, in casts, poking out of the top of
the tornado

Were you able to do that?
The picture you made up in your head might have looked something like
this:

Turm to next page —Pp
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Then, after the sentence on the next booklet page is read aloud:

Just recently Bernard began to hope that his luck had
f‘i:fu;llly changed when he won a 10-speed bicycle in a
raffle.

You will be asked to turn to the next page of the study booklet and
given.same time to read to yourself and follow the directions to hook the

main information of the last sentence onto the new information. For
example:

Turn to next page —¥
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*Make up a picture in your head of:

a tornado chasing after sameone riding a bicycle

Were you able to do that?

After the stories about four make believe people have been read (and
you have made up pictures in your head as directed), you will be given a chance
to answer some questions about each person. The pictures you made up in your
head should help you to answer these questions.

For example, suppose you were asked:

What happened to James BERNARD'S house?

The name BERNARD would make you think of the word clue St. Bernard
which would help you remember the picture you made up in your head of a
St. Bernard with broken legs and the broken legs would, in turn, help
you remember the picture of the casts sticking out of a tormado. So, the
answer to the question is that James Bernard's house was destroyed by a tornado.
This was just an example, and you won't be asked any more questions about

James Bernard.

From now on, the whole class will be reading the stories together.
Before you hear ahout cach person, you will be given a chance to learn the
word clue for the person's last name. Then, after each sentence of the

>tory 1s read aloud, you will be given time to follow the directions on the

Turm to next page —P




next page for making up a picture to help you remember the infomation
in the sentence. After all the sentences have been read, you will be
asked questions about each pvison. Use the pictures you made up in
your head to help you answer the questions. If you have any questions,

please raise your hand and sameone will come to your seat.
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You have just been told that you will be reading several stories about
make believe poeple and important infcrmation about their lives. To give
you an idea of the kind of stories you vill be reading, take a lock at the
following story about someone named James Bermard.

James Bernard's life has been a series of ups and downs--

mostly downs. When he was a your: man, he fell in a freak

accident and broke both legs. Not too long after that his

house was completely destroyed by a tornado. Just recently

Bernard began to hope his luck had finally changed when he

won a 10-speed bicycle in a raffle.

It may be hard to remember this information atout James Bernard when
you will also be trying to remember information about several other people.
So, in your study booklet, you will be shown a special way to help you

remember the important parts of each person's life.

The first step of this special way to remember is to learn what we call
a "word clue" for the last name of the person you will be learning about.
A word clue is a word that sounds something like the person's last name but
that is much easier to picture. For example, St. Bernard, like the dcg,

is a good word clue for James Bernard's last name. Before each story

in the study booklet is read aloud, you will have a chance to learn the "word
clue" for each person's last name. You will be given some time to study

the person's name and word clue printed on a booklet page like this:

James BERNARD
(St. Bernard)

Turn to next page —»
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Then, after you follow along in the study booklet as each sentence
of the stories is read aloud, you will be asked to make up a picture in
your head of the word cluec "doing something' to help you remember each
umportant part of the person's lite.

For example, after this sentence on a study bocklet page is read

aloud:

When James Bernard was a young man, he fell in a
freak accident and broke both legs.

You will be asked to turn to the next page 1n the study booklet and
w1ll be given some time to follow the directions for making up a picture
in your head printed there. For the first sentence, the picture will
always hook the word clue to the main information in the sentence. For

this example, the directions might be:

#Make up a picture 1in your head of:

a St. Bernard "'ith broken legs in casts

Were you able to do that?
The picture you made up in your head might have looked something

like this:

Turn to next page —»
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Then, after the sentence on the next booklet page is read aloud:

Not too long after that, Bernard's house was
completely destroyed by a tornado.

You will be asked to turmn to the next page of the study booklet
and given some time to add to your picture in your head by hooking the
new information onto the other information already in the picture. For

this example, the directions might be:

*Make up a picture in your head of:

a St. Bernard with broken legs in casts looking over
his shoulder at a tornado

Were you able to do that?

The picture you now have in your head might have looked something

like this:
Turn to next page =—»




Then, after the sentence on the next booklet page is read aloud:

Just recently Bernard began to hope that his luck had
finally changed when he won a 10-speed bicycle in a
raffle.

You will be asked to turn to the next page of the study booklet and -
given some time to read to yourself and follow the directions to hook the
main information of the last sentence onto the picture already in your .

head. For example:

*™Make up a picture in your head of:

a St. Bernard with broken legs in casts looking over
his shoulder at a tomado and hopping on a bicycle

Turn to next page =—%
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Were you able to do that?

After the stories about four make believe people have been reac (and
you have made up pictures in your head as directed), you will be given a
chance to answer some questions about each person. The pictures you made
up in your head should help you to answer these questions.

For example, suppose you were asked:

What happened to James BERNARD'S house?

The name BERNARD would make you think of the word clue St. Bernard
which, in turn, would help you remember the picture you made up in your head

of a St. Bernard with broken legs looking over his shoulder at a tornado.

So, the answer to the question is that James Bernard's house was
destroyed by a tornado. This was just an example, and you won't be

asked any more questions about James Bernard.

Fram now on, the whole class will be reading the stories together.
Before you hear about each person, you will be given a chance to learn the
word clue for the person's last name. Jhen, after each sentence of the
story 1s read aloud, you will be given time to follow the directions on
the next page for making up a picture to help you remember the information
1n the sentence. After all the sentences have been read, you will be asked
questions about each person. Use the pictures you made up in your head
to help you answer the questions. If you have any questions, please raise

your hand now and scmeone will come to your seat.

156
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You have just been told that you will be reading several stories about
make believe people and important information about their lives. To give
. you an idea of the kind of stories you will be reading, take 3 look at the
following story about someone named James Bernard.
- James Bernard's life has been a series of ups and
downs--mostly downs. When he was a young man, he fell
in a freak accident and broke both legs. Not too long
after that his house was completely destroyed by a
tornado. Just recently Bernard began to hope that his
luck had finally changed when he won a 10-speed bicycle
in a raffle.
It may be hard to remember this infor ‘tion about James Bernard when
you will also be trying to remember information about several otner pecple.
So, in your study booklet, you will be given a separate listing of the
important information and will bte told to try hard to remember these irportant
parts of each person's life.
The first step to help you remember the important information is to
become familiar with the person's name. Before each story in the siudy
booklet is read aloud, you will have a chance to learn each person's last

name. You will be given some time to s the person’'s name printed on a
P

booklet page like. this:

\*"‘

’ James BERNARD

o

Then, after you follow along in the stud.y booklet as each sentence of the
stories is read aloud, you will be asked to try hard and use your own best
mathod of studying to help you remember each important part of the person's
life.

Turn to next page =P
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For example, after this sentence on a study booklet page 1s read

aluud:

W.en James Bernard was a young man, he fell in a freak
accident and broke both iegs.

You will be asked to tumn to the next page in the study booklet and

will be given same time to try hard to remember the main information from the

sengtence printed there like this:

-

*Try hard to remember that:

James BERNARD broke his legs

Were you able to use your own best method of studying to remember that

information?

Then, after the sentence on the next booklet page is read aloud:

Not too long after that, Bermard's house was completely
destroyed by a tornado.

You will be asked to turn to the next page of the study booklet and

given some time to study the new information printed there:

i i

*Try hard to remember that: |

James BERNARD lost his house in a tornado

Turn to next psage ~3
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Were you able to do that?

Then, after the sentence on the next booklet page is read aloud:

Just receatly, Bermard began to hope that his luck had
finally changed when he won a 10-speed bicycle in a
raffle.

You will be asked to turn to the next page of the study booklet and
given some time to read to yvurself and follow the directions to try hard to

remember the main information from the sentence. For example:

*Try hard to remember that:

James BERNARD won a bicycle

Were you able to do that?

After the stories about four make believe peuple have been read (and
you have tried hard to remember the information), vou will be given a chance
to answer some questions about each person. Whatever you did to study t*>
information should help you to answer these questions.

For exampl., suppose you were asked:

. What happened to James BERNARD'S house?

Turn to next page —»
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Whatever you did to study the information should help you remember
that the answer to the question is that James BERNARD'S house .mas destroyed
by a tornado. This was just an example, and you won't be asked any more

questicns about James Bernard.

Fram now on, the whole class will be reading the stories together.
Before you hear about each perscn, you will be given a chance to learn the
person's last name. Then, after euch sentence 1s read aloud, you will
be given time to follow the directions on the next page to try hard to
remember the information listed there. If you have any questions, please

raise you hand and someone will come to your seat.




Cumulative Control Instructions




You have just been told that you will be reading several stories about
make believe people and important information about their lives. To give
you an 1dea of the kind of stories you will be reading, take a look at the
following story about someone named James Bernard.

James Bernard's life has been a series of ups andj downs--

mostly downs. When he was a young man, he fell in a f¥eak

accident and broke both legs. Not too long after that his

house was completely destroyed by a tornado. Just recently

Bernard began to hope thﬂ!ghis luck had finally changed when

he won a 10-speed bicycle in a raffle.

It may be hard to remember this information about James Bernaid when
you will also be trying to remember information about several other people.
So, in your study booklet, you will be given a separate listing of the
umportant information and will be told to try hard to remember these
wmportant parts of each person's life.

The first step to help you remember the important information is to
become familiar with the person's nare. Before each story in the study

booklet is read aloud, you wili have a chance to learn each person's last

name. You will be given same time to study the person's name printed on a

booklet page 1l.ke this:

James BERNARD

Then, after yo: follow aleng in the study booklet as each sentence
of the stories 1s rcad aloud, you will be asked to try hard and use your

owri best method of studying to help you remember each importan: part of

the person's life.

Turn to next page —¥
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For example, after this sentence on a study booklet page is read

aloud:

When James Bernard was a voung man, he fell in a freak
accident and broke both legs.

You will be asked o turn to the next page in the study booklet and
will be given some time to try hard to remember the main information from the

first sentence printed there like this:

, *Try hard to remember that:
James BERNARD broke his legs

Were you able to use your own best method of studying to remember -
that information?

Then, after the sentence on the next bocklet page is read aloud:

Not too long after that, Bernard's house was
campletely destroyed by a tornado.

P ]

You will be acked to turn to the next page of the study booklet and
given some time to study the main information from both sentences printed

there:

Turn to next page =+
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*Try hard to remember that:

James BERNARD broke his legs

lost his house in a termado

Were you able to do that?

Then, after the sentence on the next booklet page 1s read aloud:

r

Just recently, Bermard began to hope that his luck
had firally changed when he won a 10-speed bicycle
in a raffle.

¥

You will be asked to turm to the next pagc of the study becoklet and
w1ven some time to read to yourself anci\ﬁollow the directions to try hard

to remember the main infomation from all the sentences. For example:

*Try hard to remember that:
James BERNARD  broke his legs

lost his house 1n a tornado

! won a bicycle

{ 3

were you abic to do that?

After the stories about four make believe people have been reud
{and you have tried hard to remember the information), you will be given a
chance to answer some questions about each person. Whatever ycu did to

study the infomation should help you to answer these questions.

Tum to next page w=b
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For example, suppc-~ y2u were asked:

What happened to James BERNARD'S house?

Whatever you did to study the inrormation should help you remamber that
the answer to the question is that James BERNARD's house was destroyed by 2
tornado. This was just an example, and you won't be asked any more questions

about James Bermard.

From now on, the whole class will be reading the stories together.
Before you hear about each person, you will be given a chance to learn the
person's last name. Then, after each sentence is read aloud, you will be
given time to follow the directions on th. next page to try hard to remember
the information listed there. If you have any questions, please raise your

hand and someone will come to your seat.
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Appendix C

Raw Data for all Conditions




Question Condition:

Treatment Condition:

Subject
Number

O 00 2 N N W N

— e
—_— O

12
13
14
15
16
17
18
19
20
21
22

Total

Correct

14
15

10

18

14

17

16.5

20

14

14

15

16

17

12

Ordered
Keyword-Paired
Overt Errors
Same Same
Story Attribute Other Omissions
0 0 0 6
0 0 0 5
1 2 0 8
0 1 0 11
0 0 0 10
0 1 0 1
0 4 4 6
0 0 1 5
0 2 1 9
0 0 0 3
1 0 0 2
0 0 0 0
1 1 0 4
0 0 0 6
2 3 2 7
0 0 1 4
0 1 10 2
0 0 0 4
0 4 3 7
1 0 0 2
1 6 1 3
0 0 1 7

16




P

Question Condition: Ordered

Treatment Condition: Keyword-Chained

Overt Errors

14u

Subject Total Same Same

Number Correct Story Attribute  Other  Omissions
23 15.5 0 0 0 4
24 13 0 1 0 6
25 10 0 5 0 5
26 16 0 0 1 3
27 16 0 1 0 3
28 20 0 0 0 0
29 20 0 0 0 0
30 20 0 0 0 0
31 16 0 2 0 2
32 13 0 0 7
33 14 0 2 0 4
34 11 2 1 5
35 16 0 1 0 3
36 18 0 1 0 1
37 6 1 5 i ]
38 11 1 0 0 8
30 8 0 8 Q 1
40
11 12
12 10.5
13 5
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Question Condition: Ordered

Treatment Condition: Keyword-Integrated

L d
Qvert Errors
. Subject Total Same Same
Number Correct Story Attribute Other Omissions

45 16 0 0 0 4
46 18 0 1 0 1
a7 20 0 0 0 0
48 12 0 4 0 4
49 16.5 1 0 1 1
50 11 0 3 1 5
51 20 0 0 0 0
52 16 0 1 0 3
53 15 2 0 0 3
54 7 2 2 4 5
55 14 0 3 0 3
56 5 0 3 1 11
57 20 0 0 0 0 3
58 11 1 0 6 2
56 11 0 2 0 7
60 18.5 0 0 1 0

‘ 61 5 5 6 1 3
6. 7 0 2 4 7

* €3 18 0N 1 1 0
64 19 1 0 0 0
65 8 1 2 0 9
66 18 0 1 1

170
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Question Condition: Ordered

Treatment Condition: Simple Control

2 Overt Errers
Subject Total Same Same
Number Correct Story Attribute  Other  Omissions
67 1 0 9 0 10
68 12.5 0 2 0 5
69 6 0 5 1 8
70 12 0 2 0 6
71 11 0 6 3 0
72 17 0 2 0 1
73 10 1 S5 ¢ J
1 15.5 0 0 0 !
75 16 0 0 0 4
76 17 0 2 0 1
77 1 0 2 0 17
78 7 0 4 1 8
"9 5 0 8 5 N
80 13 0 4 0 3
81 9 3 0 7
5. 16 0 3 0 }
L) 16 {i il 3 i
84 3 0 7 i 1
85 12 0 2 0 6
86 7.5 ! 0 2 4
R7 13 0 2 0 5
88 7 0 5 0 8
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Question Condition: Ordered

Treatment Condition: Cumulative Control

Overt Errors

Subject Total Same Same
Number Correct Story Attribute Other Omissions
89 8 0 5 0 7
90 3 g 6 0 11
91 8 0 2 0 10
92 5 1 7 1 6
93 15 0 4 1 0
94 17 0 1 0 2
95 4 0 £ 9 1
96 20 0 0 0 0
97 17 0 1 0 2
98 4 1 8 6 1
99 11 0 2 2 5
100 2 0 2 0 16
101 10 0 6 0 4
102 0 4 0 9
103 0 6 1 5
104 15 0 2 2 1
105 1 0 0 0 19
106 13 0 3 0 4
107 6 0 5 2 7
108 10 0 4 6 0
109 12 0 1 y 1 6
110 10 0 0 4 6
1o




Question Condition: Random
Treatment Condition: Keyword-Paired

Overt Errors ]

Subject Total Same Same
Number Correct Story Attribute Other Omissions
o111 10 2 0

112
113
114
115
116
117
118
119
120
121
122
123
121




145

Question Condition: Random

Treatment Condition: Keyword-Chaired

Overt Errors
0 Subject Total Same Same |
Number Correct Story Attribute Other Omissions

133 9 4 0 2 5
134 i3 0 3 0 4
135 8 3 3 0 6
136 14 1 2 1 2
137 16 0 1 0 3
138 14 1 3 1 1
139 8 2 3 0 7
140 15 4 0 1 0
141 9 4 0 0 7
142 i2 1 4 0 3
143 8 2 1 0 9
144 9 0 3 0 8
i45 3 1 3 1 12
146 9 1 3 0 7
147 7 G 6 0 7
148 20 0 0 0 0

! 149 16 0 3 0 1
150 11 1 6 0 2

? 151 0 4 2 1 4
152 6 2 0 1 11
153 16 2 0 0 2
154 6 6 3 3 2

174




Question Condition:

Treatment Condition:

Random

Keyword- Integrated

Overt Errors

Subject Total Same
Number Correct Story
155 13 7
156 5 3
157 19 0
158 14 2
154 ¥ 1
160 10 1
161 12 6
1ol 20 0
163 7 6
164 12 7
165 19 1
Lob 11 6
167 13 1
i 11 3
THY 11 4
170 10 )
i 3 1
172 I¥ 2
175 14 0
171 16 0
175 11
17 11

146

Same
Attribute Other Omissions
0 0 0
0 2 10
0 0 1
0 0 4
1 0 10
4 1 4
0 1 1
0 0 0
3 2 2
0 0 I
0 0 0
0 0 3
0 0 1
4 2 {
3 0 X
3 1 1
5 0 6
0 0 0
1 0 0
1 0 3
0 3 3
1 0 {




Question Condition: Random

Treatment Condition:

Subject
Mumber

177

Total

Correct

147

Simple Control
Overt Errors

Same Same
Story Attribute Other Omissions

4
5
5

13

19

13

10

11

20

11.5

1 5 0 10

=
W N B BN O N - e ;0O

=
O O N

1
0
0
1
1
c
0
1
2
0
0
0
2
2
1
2
0
2
0
1
0

e e R T 7. I R 7 I . V. SN Y. B 7, B R R ¥, B R R A )

1
0
0
2
0
2
0
1
3
1
4
5
0
2
1
4
0
0
0
2
0

17




Question Condition: Random

T>»atment Condition: Cumulative Control

Overt Error '
Subject Total Same Same )
Number Correct Story  Attribute Other Omissions
199 17 -/ 0 0 0 3 *
200 17 0 0 0 3
201 13 0 2 0 5
202 5 0 4 1 10
203 6 1 ¢ 0 4
263 10 0 1 1 B
205 g 1 3 0 8
206 20 0 0 0 0
207 8 0 5 0 7
208 il 0 0 e 16
20G 5 ) 7 3 3 |
210 l 1 4 2 9
211 1 0 4 0 6
212 13 1 4 2
1A 16 1 0 1 2
i 1d 0 4 0 2
i 7 0 11 0 2
i6 2 1) 5 2 11 1
N 14 n 1 0 5
218 4 0 3 2 10 .
210 8 U o) 0 6
720 18 {l 1 0 1




