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In most studies of relational and item-specific processing, category sorting and pleasantness rat
ing have been the main procedures used to induce these two types of processing. Because the two
types of processing have been studied in a wide range of memory phenomena (Hunt & McDaniel,
1993), it is strange that other tasks have not been proposed and tested. The present experiment dem
onstrates that equivalent results can be obtained with three relational processing tasks (category
sorting, narrative construction, and relational imagery) and equivalent results with three item
specific processing tasks (pleasantness ratings, familiarity ratings, and single imagery).

In a series of experiments in which Einstein and Hunt
(1980) and Hunt and Einstein (1981) sought to apply the
results of two broad approaches to the study of human
memory, organization and levels of processing, retrieval
ofverbal items was maximal when subjects had employed
both relational and item-specific processing while en
coding the material. These researchers pointed out that
relational processing helps create a retrieval path by em
phasizing the commonalities or similarities among the
items. Item-specific processing, however, permits sub
jects to distinguish or discriminate among the individual
items during retrieval. Relational processing encourages
the integration and organization ofa set of items, a view
championed by the organizational approach to memory
(Puff, 1979; Tulving & Donaldson, 1972). Item-specific
processing, however, seeks to maximize differences among
the items, a view embodied in the levels-of-processing
approach to memory (Cermak & Craik, 1979). Hunt and
McDaniel (1993) note that the latter viewpoint embodies
the distinctiveness concept. Hunt and Einstein acknowl
edged that either type of processing will produce satis
factory retrieval, but that use ofboth types during the en
coding of a set of items resulted in the greatest amount
of retrieval, whether in recall or in recognition.

Subsequent research by these and other investigators
(e.g., Einstein, McDaniel, Bowers, & Stevens, 1984; Ein
stein, McDaniel, Owen, & Cote, 1990; Hunt, Ausley, &
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Schultz, 1986; Hunt & Seta, 1984; McDaniel, Einstein,
& Lollis, 1988) has amply confirmed the preceding re
sults under a variety of conditions. Furthermore, the dis
tinction between relational and item-specific processing
has also been invoked to explain many well-established
memory phenomena (Hunt & McDaniel, 1993, offer a
detailed summary). These include the generation effect
(see, e.g., Gardiner & Hampton, 1988; McDaniel &
Waddill, 1990; McDaniel, Waddill, & Einstein, 1988),
hypermnesia (Burns, 1993; Klein, Loftus, Kihlstrom, &
Aseron, 1989; Otani & Hodge, 1991a), proactive inter
ference (e.g., Burns, 1989), prose recall (e.g., Einstein
et aI., 1984; Einstein et aI., 1990), self-referent encoding
(e.g., Klein & Loftus, 1988), the word frequency effect
(Otani & Whiteman, 1993), the concreteness effect (Mar
schark, 1985; Marschark & Hunt, 1989), the blocking ef
fect (Sharps & Tindall, 1992), and the encoding diffi
culty effect (e.g., McDaniel, Einstein, Dunay, & Cobb,
1986; McDaniel et aI., 1988),

Despite this impressive range ofphenomena, virtually
all this research is based on a very limited methodologi
cal interpretation of the two types of processing. That is,
relational processing has typically been induced by the
category-sorting task adopted by Einstein and Hunt (1980)
and Hunt and Einstein (1981), and item-specific process
ing, by means of pleasantness ratings. In our own inves
tigations (Otani & Hodge, 199Ia, 199Ib; Otani & Stim
son, 1994; Otani & Whiteman, 1993, 1994), we faithfully
followed Hunt and Einstein's procedures. In the case of
relational processing, our subjects sorted a list of words
into six taxonomic categories by placing word cards face
down in one of six spatiallocations on a posterboard. Item
specific processing was induced by telling subjects to
rate the pleasantness of each word on a 5-point scale. Not
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surprisingly, these operations nearly always duplicated the
results of Einstein and Hunt.

In time, we found that placing cards on a posterboard
was not always practical or feasible, and we became in
terested in establishing other means of inducing relational
and item-specific processing. An examination of the or
ganizational and levels of processing literature (Cermak
& Craik, 1979) indicated that a number of other proce
dures would also probably achieve the same effects as do
category sorting and pleasantness rating.

In the present investigation, we sought specifical1y to
compare the effects of three relational and three item
specific procedures under the same experimental condi
tions. We chose the six procedures from prior research
that claimed or seemed to claim that the procedures in
duced relational or item-specific processing. The three
relational procedures and their source were category
sorting (Einstein & Hunt, 1980; Hunt & Einstein, 1981),
narrative construction (Bower & Clark, 1969), and rela
tional imagery (Begg, 1978; Bower, 1970; McGee, 1980;
Schwartz & Humphreys, 1974). The item-specific proce
dures and their source were pleasantness rating (Ein
stein & Hunt, 1980; Hunt & Einstein, 1981; Packman &
Battig, 1978; Toglia & Battig, 1978), familiarity rating
(Packman & Battig, 1978; Toglia & Battig, 1978), and
single imagery (Begg, 1978; Bower, 1970; McGee, 1980).
Stil1 other tasks appear to induce relational and item
specific processing (Cermak & Craik, 1979), but we chose
procedures that we think are especial1y straightforward,
easy to implement, and reliable. Our main goal was to
increase, if possible, the number of relational and item
specific procedures that yield the same result, given the
same input items and the same experimental conditions.

Because the effectiveness of the two types of process
ing is also a function of list structure (Einstein & Hunt,
1980; Hunt & Einstein, 1981), we examined the three ver
sions of each type of processing with words drawn from
taxonomic categories (the related list) and with words
drawn from fuzzy categories (the unrelated list) that we
constructed for the experiment. Einstein and Hunt (1980)
and Hunt and Einstein (1981) have shown that item
specific processing is more effective with words from
taxonomic categories than from fuzzy categories, and
that relational processing is more effective with words
from fuzzy categories than from taxonomic categories.
Words from taxonomic categories already possess a
good deal of relational information and hence should
benefit from processing that makes the words more dis
tinctive during retrieval. In contrast, words from fuzzy
categories are relatively distinct and thus should benefit
from relational processing.

METHOD

With certain exceptions, the experiment generally followed Ex
periments I and 2 in Einstein and Hunt (1980).

Design and Subjects
The two list types (related and unrelated) and the six processing

strategies (three relational and three item-speci fic) were orthogo-

nally combined to create 2 X 6 or 12 treatment conditions, each
administered to an independent group of 28 subjects. In each
group, subjects were presented a word list in one of two orders and
were given a recognition test in one of two orders (see below). Thus,
when the two presentation orders and the two test orders were com
bined with the treatment variables, the design was a 2 X 6 X 2 X
2 complete factorial, with 7 subjects assigned randomly to each of
the 48 treatment conditions, a total of 336 subjects.

The subjects participated to fulfill a course requirement in in
troductory psychology and were run in groups of 1-6.

Materials
For the related word list, we simply used the items selected by

Einstein and Hunt (1980), six items each from six categories in the
Battig and Montague (1969) norms. The 36 words were arranged
in the random order constructed by Einstein and Hunt and were
then reversed to create a second list. As mentioned previously, half
of the subjects in each experimental group received one of the or
ders and half received the other order. The recognition tests came
directly from Einstein and Hunt (1980). They consisted of a ran
domized sequence of the 36 stimulus items plus 108 distractors,
and the reverse sequence.

To construct the unrelated word list, we followed the general
procedure of Einstein and Hunt (1980) in their Experiment 2. We
asked graduate students to nominate concrete nouns that they
thought were representative of 10broad categories: things that were
SOFT, ROUND, BIG, COLD, or LOUD; things found in WATER, OFFICES, or
MUSEUMS; or things that could SMELL or BURN. We then chose a set
of 18 words each from 6 of the categories for use in the stimulus
list of 36 or as distractors in the recognition test. Nine words were
also chosen from the 4 remaining categories for additional dis
tractors in the recognition test. The stimulus list and the recogni
tion test were randomized and reversed in the same manner as
were the taxonomic words.

The stimulus items were printed individually on 3 X 5 in. cards
while the recognition items were printed on legal-sized paper. In
structions and experimental directions were duplicated and as
sembled in booklets to be read aloud by the experimenter and
silently by each subject. A page of two-digit random numbers for
use in a distractor task, a blank page for free recall, a recognition
test, a postexperimental questionnaire, and a debriefing statement
were included in the booklets.

Procedure
The experimenter began each session by reading a set of in

structions aloud while subjects silently read a written version.
When the experimenter had answered any questions and consent
forms had been signed, the subjects were instructed to turn over
the Ist card in the deck of 36, read the word silently while the ex
perimenter pronounced it aloud, and then perform the processing
strategy appropriate to the experimental condition. The sorting
task required the subjects to place each card face down under the
appropriate category label pasted on the posterboard. Subjects who
rated the pleasantness or familiarity of the words wrote numerical
responses (1-5) on a prepared rating scale. The narrative con
struction group was instructed to create a story for each successive
group of four words. The relational imagery subjects were told to
create a mental image that included the objects in each successive
group of four words. And finally, subjects in the single imagery
condition were asked to form a mental image ofthe object denoted
by each word. Subjects in all groups processed the remaining cards
in the same manner at a presentation rate set by the slowest subject
in the session. (Graf and Mandler, 1984, have shown that group
pacing is an effective presentation tool.)

When all subjects had finished with the deck of cards, they per
formed a distractor task (digit cancellation) for 2 min that was ad
ministered to minimize any recency effects. Next, subjects were in
structed to recall and write in any order as many words as possible
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in the deck ofcards. The experimenter stopped the task I min after
the last written response of any subject. All subjects were then
given a recognition sheet of 144 words and asked to circle any
word that they thought was in the deck of cards. The subjects also
rated their confidence in their recognition responses on a 3-point
scale. Again, the experimenter stopped the task I min after the last
written response.

Finally, the subjects completed a brief questionnaire about the
experiment and then received a short debriefing. All experimental
sessions were completed within 60 min.

RESULTS AND DISCUSSION

Three kinds of analyses, paralleling those of Einstein
and Hunt (1980) and Hunt and Einstein (1981), were per
formed on the recall and recognition performance of the
12 groups. Each analysis began with an analysis ofvari
ance (ANOVA) and was followed, when appropriate,
with Tukey multiple comparisons tests. In all analyses,
a= .05.

Correct Recall
Table 1 presents the mean number of words correctly

recalled (maximum 36) and standard errors as a function
oflist type (related and unrelated) and the six processing
strategies. Category sorting (SC), narrative construction
(NC), and relational imagery (RI) required relational pro
cessing while pleasantness rating (RP), familiarity rating
(RF), and single imagery (SI) demanded item-specific
processing. The ANOVAshowed that list type [F( 1,288) =

13.86], processing strategies [F(5,288) = 4.36], and their
interaction [F(5,288) = 4.61] were statistically signifi
cant (MSe = 24.67 for each test). Overall, items from re
lated lists were better recalled than those from unrelated
lists (17.97 vs. 15.95); however, Tukey tests among the
cell means showed that recall of related items was supe
rior to that of unrelated items only when subjects used
one ofthe item-specific strategies (RP,RF,SI). Yet,when
list type is ignored, words processed with one of the re
lational strategies (SC, NC, RI) were recalled more often
on the average than words that received item-specific pro
cessing (compare row means). More importantly, how
ever, there were no differences among the three relational
strategies or among the three item-specific strategies. In
other words, the relational strategies were all equivalent
in their effects and the item-specific procedures were all
equivalent in their effects. And furthermore, Tukey tests
showed the same outcomes for comparisons limited to
groups that received related lists and groups that re
ceived unrelated lists (comparisons among cell means of
Table 1).

In their initial experiment, Einstein and Hunt (1980)
asked some subjects to use a relational strategy with each
word, some an item-specific strategy, and still others
both types of strategy. Their results showed that recall
and recognition were best when the words had received
both types ofprocessing. In their second experiment, re
lational strategies were more effective than item-specific
procedures when the words came from unrelated lists,

and vice versa with words from related lists. Einstein and
Hunt reasoned that related words already possess some
of the retrieval cues produced by relational processing,
and thus benefit more from item-specific strategies. Un
related words, by contrast, benefit more from relational
processing. In the present data, Tukey tests of the related
and unrelated groups that used the same strategy showed
that recall of related words was significantly better than
that of unrelated words only with the RF and SI strate
gies. Other comparisons of related and unrelated groups
were in the direction predicted by Einstein and Hunt, but
not statistically significant. In particular, unrelated groups
were not statistically superior to related groups when
they used relational strategies (SC, NC, RI).

However, the data also indicated that, with unrelated
word lists, creating relational images (RI) for sets offour
words led to greater recall (19.43) than did rating the fa
miliarity (FR) of the words (12.07) or creating a single
image (SI) for each word (13.5). Furthermore, sorting the
words (SC) into taxonomic categories (17.71) and con
structing narrative stories (NC) for sets of four words
(17.46) produced more recall than did rating word fa
miliarity (12.07). Other comparisons with the unrelated
lists were not significant, nor were any of the compar
isons among groups that received related words. Overall,
however, we judge that these results support Hunt and
Einstein's assertion that the effectiveness of relational
and item-specific processing depends on the inherent re
latedness among a list of items.

ARC
Although the analysis of the free recall data clearly

shows that relational processing and the use of related
words facilitated retrieval of items organized in taxonomic
categories (and hindered retrieval with item-specific pro
cedures and unrelated words), measures of category
clustering in free recall can be used to obtain independent
verification of these conclusions. These measures pro
vide an index of the extent to which words from particu
lar categories are recalled together during the recall test.
Again following Einstein and Hunt (1980), adjusted
ratio ofclustering (ARC) scores (Roenker, Thompson, &
Brown, 1971) were calculated for the related (six taxo
nomic categories) and unrelated (six fuzzy categories)

Table 1
Mean Correct Free Recall and Standard Errors as a Function

of List Type and Processing Strategy

List Type

Related Unrelated

Processing Strategy M SE M SE M

Category sorting 17.39 .80 17.71 .92 17.55
Narrative construction 17.79 .94 17.46 1.09 17.62
Relational imagery 18.54 1.15 19.43 1.23 18.98
Pleasantness rating 17.86 .58 15.54 .88 16.70
Familiarity rating 18.32 1.00 12.D7 .80 15.20
Single imagery 17.93 .92 13.50 .66 15.71
M 17.97 15.95
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List Type

Note-ARC scores are based on successive sets of four related or un
related words.

Table 3
Mean ARC Scores and Standard Errors as a Function

of List Type and Processing Strategy

An unexpected outcome of the ARC analyses is their
apparent sensitivity to the efficacy of the various pro
cessing strategies. The ARC scores make it very clear
that NC and RI are not effective processing strategies
when word lists are organized by taxonomic or fuzzy
categories. At the same time, when the ARC analysis
was based on categories (successive sets of four words)
compatible with the processing implications of the NC
and RI procedures, the ARC scores clearly reflected the
subjects' effective use of these strategies and their disre
gard of the taxonomic and fuzzy categories. So, at least
with the present data, ARC analyses offer a useful ana
lytical tool to assess the effectiveness of various pro
cessing strategies.

M

-.036
.506
.480
.076
.041
.028

SE

.04

.05

.07

.06

.08

.07

Processing Strategy M SE M

Related Unrelated

Category sorting - .095 .03 .021
Narrative construction - .346 .06 .666
Relational imagery .341 .06 .619
Pleasantness rating .006 .02 .146
Familiarity rating -.059.03 .141
Single imagery - .032 .03 .090
M .084 .280

Recognition
Table 4 presents corrected recognition scores (hits

minus false alarms) and standard errors organized by list
type and processing strategy. In parallel with the correct
recall data, an ANOYA indicated significant differences
as a function of list type [F(I,288) = 14.06], process
ing strategy [F(5,288) = 10.00], and their interaction,
[F(5,288) = 3.19] (MSe = 25.49 for each test). As ex
pected, recognition was significantly better with unre
lated than with related words. Tukey tests among the row
means showed that RP and RF, item-specific procedures,
produced more recognition than did SC, NC, or RI, the
three relational strategies. SI was better than NC, but not
better than the SC and RI procedures. However, the most
important result is that there were no differences a~ong
the relational strategies (SC, NC, RI) or among the Item
specific procedures (RP, RF, SI). This is the same as the
conclusion obtained with the recall data.

Consistent with Einstein and Hunt's argument that
item-specific processing is more effective with related
than with unrelated words, Tukey tests indicated that both
RP and RF led to better recognition than did SC, NC, and
RI in the related, but not the unrelated, lists. At the same
time, none of the relational strategies produced higher
recognition than did the item-specific procedures with
unrelated lists.

List Type

Table 2
Mean ARC Scores and Standard Errors as a Function of

List Type and Processing Strategy

lists. Table 2 shows mean ARC scores and standard errors
arranged in terms of list type and processing strat~gy.

Higher ARC scores indicate greater category clu.stenn~.

An ANOYAindicated that the ARC scores vaned reh
ably as a function oflist type [F(I,288) = 93.86] and pro
cessing strategy [F(5,288) = 14.01] (with MSe = .059).
As expected, related lists produced larger ARC values
than did unrelated lists, with category sorting of related
words generating the largest score (.571) among the 12
conditions. Fairly large ARC values (row means in
Table 2) were also observed with the three item-specific
procedures, none ofwhich differed from each other. With
only 36 words to deal with, the six organizational cate
gories were apparently pretty obvious even to the groups
(RP, RF, SI) instructed to use an item-specific strategy.

The most interesting result is the low ARC scores ob
tained with the NC and RI strategies for both the related
and unrelated lists. This outcome is exactly what would
be expected if subjects were attempting to encode groups
of four words and ignore the category information (tax
onomic or fuzzy). Tukey tests showed that NCand RI
differed significantly from the other processing strate
gies, but not from each other.

To test and extend the preceding conclusion, ARC
scores were calculated again for each group, but this
time with nine categories based on successive sets offour
words. Thus, Category I included the first four words in
a list, Category 2 the next four words, and so on to the
last four words. In effect, the nine categories are the out
come that would be expected ifsubjects in the NC and RI
groups met the requirements of these strategies. Mean
ARC scores and standard errors as a function of list type
and processing strategy are presented in Table 3. An
ANOYAonce again indicated significant differences be
tween related and unrelated lists [F(l,288) = 43.12] and
among processing strategies [F(5,288) = 44.51] (MSe =
.074). Inspection ofTable 3 shows that ARC scores were
highest in the NC and RI groups and lower in ot~er

groups-essentially the reverse of the ARC results w~th

taxonomic and fuzzy categories (Table 2). Once agam,
Tukey tests demonstrated that the NC and RI groups dif
fered from the other groups, but not from each other.

Note-ARC scores are based on taxonomic (related) and fuzzy (unre
lated) word categories.

Related Unrelated

Processing Strategy M SE M SE M

Category sorting .571 .05 .278 .04 .424
Narrative construction .20 I .06 .068 .04 .134
Relational imagery .276 .06 -.013 .03 .131
Pleasantness rating .425 .04 .220 .04 .322
Familiarity rating .525 .03 .214 .05 .369
Single imagery .426 .06 .116 .04 .270
M .404 .147
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Table 4
Mean Correct Recognition (Hits Minus False Alarms)

and Standard Errors as a Function of
List Type and Processing Strategy

List Type

Related Unrelated

Processing Strategy M SE M SE M

Category sorting 23.75 1.08 29.75 .92 26.75
Narrative construction 25.07 1.14 27.07 1.13 26.07
Relational imagery 25.57 1.18 28.36 1.12 26.96
Pleasantness rating 30.96 .64 31.54 .64 31.25
Familiarity rating 30.86 .68 29.64 .92 30.25
Single imagery 28.29 .92 30.54 .90 29.41
M 27.42 29.48

CONCLUSION

Despite some inconsistencies among comparisons of
the 12 processing groups with the four dependent vari
ables, the general outcome of the experiment was con
sistent with Einstein and Hunt's (1980; Hunt & Einstein,
1981) notions about the role of relational and item
specific processing of related and unrelated word lists.
More useful to researchers who employ these processing
strategies is the availability of three relational strategies
that produce similar results and three item-specific pro
cedures that produce similar results. No longer are in
vestigators limited to category sorting and pleasantness
ratings, the old standbys in Hunt and Einstein's experi
ments and those of others (e.g., Otani & Hodge, 1991a)
who have made use of the relational and item-specific
distinction. Nevertheless, further study is needed to de
termine whether the equivalent results of the relational
tasks and those of the item-specific procedures share the
same underlying processes. For example, narrative con
struction and relational imagery may not involve the
same processes as does category sorting. Yet, it is re
markable that the three relational procedures generated
statistically indistinguishable outcomes.
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