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ABSTRACT

The levels of processing approach to.memory proposed by Craik
and Lockhart (1972).haé>recently come underiattach because of the
circularity that has been inherent in relating depth to the strength of
the memory tréce (Nelson, 1977). Seamon and Virostek (1978), however,
derived separate theoretical and empirical orderings of a range of
classification tasks from across the various processing domainé. A
significapt rank correlation between the ordered scale and stimulus
word free recall strengthened the élaim of earlier studies {(Craik &
Tulving, 1975; Hyde & Jenkins, 1973) that memory is a by-product of
perceptual/cognitive analyses performed on the stimulus at input. This
research sought to extend Seamon and Virostek's findings by operationalizing
the term 'depth' and testing its predictive capabilities within a
single domain in a series of incidental learning studies.

The framework for the six experiments reported here was the recent
revision of the depth of processing idea advanced by Lockha;t, Craik
and Jaccby (1976}, i.e., the notion of hierarchically organized domains of
processing. Specifically, it was hypothesized that within the semantic
domain more elaborate semantic analyses, defined in terms of the
" qualitative nature of the mental operations required to'perforﬁbthe
task, would yield superior recall,

Experiment I involved subjects rating a variety of semantic or
meaning producing activities against criteria that were postulated as
underlying depth of processing. Subjects assessed each task in terms
of the amount*of conscious effort or attention required to carrylout
the task. A depth-ordered scale was derived from paired-comparison
judgments collected on nine semantic.tasks. The tasks ranged from judging

whether a word was living or non-living to providing a short definition
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to determining how two unrelated words were similar,

In two follow up experiments (Experiment II & III) independent
gfoups of subjects were unexpectedly tested for recall of lists of
24 unrelated words after engaging‘ip one of the scale-ordered tasks
that required them to generate their own encodings. Predictions
based on the scale were empirically validated for most tasks when
stimuli were low (Experiment II) or medium (Exﬁeriment IIT) in -
meaningfulness,

Additional experiments éxplored the generalizability of the findings
of the first two studies by equating for study time in a within subject
design (Experiment IV) and introducing a self-paced procedure in
Experiment V. Experimental demands were also varied so that subjects
rated words in all cases. Under these‘circumstances the relationship
between the depth-ordered scale and the retention functions associated
with each task broke down.

Experiment VI employed the original experimental proceaures
(i.e., subject generated encodings) but retained highly meaningful
stimuli as in Experiments IV and V. Although order of recall correlated
~well with the scale the effect was not as strong as in Experiments IT
and III and differences across conditions were statistically indistin-
guishable.

It was concluded that the effectiveness of depth of processing
within the semantic domain is a function of level of meaningfulness
of the material under study vis a vis the stored contents of existing
cognitive structures, the qualitative nature of the encoding opefations
and the extent to which the learner is actively engaged in those operations.
Results were interpreted in the lightvof Craik and Jacoby's (1975) two

process model of short-term retention,
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DEPTHS OF PROCESSING: IS .THERE A

SEMANTIC CONTINUUM?

The levels of processing view propounded by Craik and Lockhart
(1972) has exerted a considerable influence on the direction of recent
research in human memory. Although originally intended as an alternative
conceptﬁal framework to multistore‘models of memory it has assumed the
status of a theory especially as it relates to control processes in
short-term retention. In the original paper, memory for an event was
conceived of as a by-product of perceptual analyses with higher 1evels
of recall reflecting deeper levels of processing at input. Preliminary
shallow analyses were thought to be concerned with physical or structural
features of the stimulus. Progressively deeper analyses were more
concerned with extracting meaning attributes and/or the developing of
associative relationships with the stored contents of existing cognitive
structures. The depth to which a stimulus was analyzed was, therefore,
thought to be a function of the type of analysis or level of encoding
employed as well as the attention required of the central processor for
the analysis. This too, varied according to the familiarity of level of
meaningfulness of the to-be-remembered (TBR) item. It was initially
thought that highly meaningful material was processed much faster than
low meaningful material.

The memory trace was the end-product with deeper initial encodings
leading to rither, more durable traces. This notion supplanted the need
to.postulate separate memory stores along with a variety of mechanisms
for transferring material from one store to another. Memory was simply

characterized as the by-product of various information pfocessing



activities or stimulus analyzing operations.

The depth of processing approgch, although partially formulated
on the basis of a review of some of the earlier studies of Jeﬁkins and
his associates (Hyde & Jenkins, 1969; Johnston & Jenkins, 1971), gener-
ated an enormous amount of research following the Craik and Lockhart
paper. Most of the findings provide experimenfal support for the notion
that deeper encodings result in better retention for both free recall
(Craik & Tulving, 1975; Epstein, Phillips & Johnson, 1975; Hyde &
Jenkins, 1973) and recognition (Craik & Tulving, 1975; Elias & Perfetti.,
1973; Seamon & Murray, 1976). Most of these studies involved the use of
an incidental learning paradigm where an attempt was.made to gain
control over the encoding strategies adopted by the subject. Usually the
subject was required to perform an orienting task by judging selected
characteiistics of the stimulus materials. It is assumed that engaging
a ;ubject in an orienting task provides a'fairly strong means of con-
trolling that subject's encoding operations (Postman, 1976). Typically,
in a levels of processing experiment, the material is held constant and
the task demands are varied for each of several groups of subjects. For
example, Goldman and Pellegrino (1977) presented three different orient-
ing tasks to subjects. If the stimulus to be processed was COPPER then
the three tasks thought to represent progressively deeper levels of
analysis were as follows: (a) "Does the word contain the letter p?"

(b) "Does the.word rhyme with 'hopper'?" and (c) Gold is a metal. Is
?" Results indicated that the deepef processing suggestéd by
task (c) produced better memory than did the more superficial, less

meaningful, processing entailed in tasks (a) and (b).
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This new look in memory research répresents a partial shift away
from traditional variables (e.g., stimulus meaningfulness, study time
and associative strength between items) to a focus on the gqualitative
nature of the mental operations at input. Deeper levels of processing
presumably yield richer, more durable memory traces. The approach has
not been without its detractors, however, and és we shall see there are
still problems, especially as they relate to determining what criteria
can be found that will predict, a priori, that a particular level of
encoding will induce a better memory trace than another.

Recently minor modifications have been made to the concept of
depth of processing. Factors such as stimulus elaboration (Craik &
Tulving, 1975), distinctiveness of encoding (Moscovitch & Craik, 1976;
Lockhart, Craik & Jacoby, 1976), precision of . encoding (Stein, 1978> attempt
to focus more closely on the mechanisms mediated by the various orienting
tasks operating at input.

. The Craik and Tulving (1975) series of experiments, as Postman
(1975) points out, represents the most detdailed attempt to date to
systematically explore the relationship between levels of processing
of TBR words and their subsequent retention. These authors concluded
that the notion of "depth" was too simplistic as an explanatory concept
to account for the complete range of perceptual/cognitive analyses that
might be performed on a stimulus during encoding. Instead they opted
for the concept of "domains" of processing (Lockhart, Craik & Jacoby,
1976), a term suggested by Sutherland (1972).

Additonally, they speculated that even within a domain depth

ought to be replaced by "elaboration" or "spread" of encoding since
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these terms were more descriptive of the nature of the analyses carried
out at input. Nevertheless, the stress stil; remained very much on the
qualitative nature of the encoaing operations. In fact, Craik and
Tulving (1975) adduced strong evidence to show that a fairly rapid and
"minimal semantic ana;ysis is more beneficial than an elaborate struc-
tural analysis (Experiment 3)" (p.289).

In adopting the idea of domains, Lockhart, Craik and Jacobj
(1976) suggested that various characteristics of words (e.g., ortho-
graphic, phonemic or semantic) can be best thought of as existing at
separate levels. Hence the concept of depth was retained in the sense
that the domains can be hierarchically arranged. The important question
became one of whether stimulus processing necessarily proceeds through
each of these domainé until the level of analysis demanded by the éncod—
ing task is reached. The authors themselves are somewhat vague on this
point. At one stage (p.78) it is claimed that with practice a compleﬁe
domain can be circumvented as when an accomplished reader bypasses the
phonemic stage completely (something the present author agrees with
entirely), yet later in the same paper it is stated (p.80) that input
from the phonemic domain is a necessary prerequisite for word perception.
This is difficult to reconcile with evidence (Cattell, 1885) that sub-
jects are capable of perceiving whole words faster than they can a single
letter. Obviously word perception does not depend totally on either
letter—by—le;?er identification or some grapheme-phoneme recoding
mechanism. |

More recently Graesser and Mandler (1975) conducted a study that

also indicated that domains may be bypassed with the learner proceeding
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straight to the térget domain. These aufhors showéd that subjects do
not retain memory for the surface structure of sentences when forced to
qpncentrate on semantic analyses. Mistler-Lachman (1975) also demonstrated
that subjects can resolve deep structure or semantic ambiguity before
detecting and resolving ambiguities at the surface structure level of
sentences. Subsequently, one of the co-authors in the paper under review
conceded that deeper semantic analyses can occur without any prior
structural analyses (Moscovitch & Craik, 1976).

In conclusion, the status of depth as a concept descriptive of the
types of analyses that exist either within or across domains remains
unclear. The present study explores the plausibility of utilizing depth
as an explanatory concept within a domain (e.g., the semantic domain) and
to assess whether qualitatively deeper stimulus analyses will yield a
richer memory trace.

Certainly there is some experimental support for Craik and
Tulving's (1975) suggestion that within a particular domain depth may be
better characterized by the "spread" or number of encoded features rather
than some ordered levels of analysis. Within the semantic domain, for
example, Klein and Saltz (1976) found that subjects encoding along two
uncorrelated dimensions evidenced better recall than subjects who
elaborated the stimuli in terms of a single encoding dimension. 1In
attempting to examine what kinds of existing cognitive structures might
be involved in semantic deep-level processing these authors initially
estimated correlations between the dimensioné "happy~sad," "big-little,"
"fast-slow," and "pleasant-unpleasant," based on subjects' ratings in a

pilot study. Subsequently, under incidental learning conditions, subjects
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evidenced better recall after rating words on two dimensions than on a
sihgle dimension, especially if the dimensions were uncorrelated, e.g.,
"pleasant-unpleasant" and "big-little" (where the correlation between
the ratings was .05).

However, the phrase "greater depth" implies qualitatively.deeper
levels of cognitive analysis, especially withiﬁ the semantic domain.
Moreover, it is intuitively appealing to think in terms of a semantic.
continuum since the concept of semantic processing is so diverse and
hitherto generally not well understood. Added to this is the idea that
it is highly improbable that all semantic processing is equivalent.
Given a gradation of memory performance contingent on type of depth of
processing, the continuum might eventually be used to examine more closely
the psychological nature of semantic processing itself (Baddeley, 1978).

There is some empirical support for a depth-ordered semantic
cogtinuum. For example, Epstein, Phillips and Johnson (1975) demon-
strated that asking subjects to find similarities between pairs of words
with different meanings or differences between words that were similar
in meaning led to better recall than indicating similarities for
similar words or differences for different word pairs. The implication
is that encoding deeper semantic features produced a more elaborate
memory trace. These results are, of course, entirely compatible with
Lockhart, Craik and Jacoby's {(1976) contention that "a reésonably
familiar patt§rn or stimulus - response seguence [i.e., judging
similarities for similar words] will be analfzed and encoded by a moder-
ate number of analytic operations and will result in a moderately rich

memory trace . . . Conversely, if the stimulus is novel, or difficult




to process. . . more analyses are carried out and a richer memory trace

results" (p. 79). Notice too, that the different semantic tasks in the Epstein,
Phillips and Johnson study could be characterized as requiring differing amounts
of conscious effort or attention in order that the task be successfully carried
out. This is important because memory then becomes not only a function of the
number of encoded features but it also is dependent on the qualitative nature
of the cognitive analyses, i.e., deeper analyses regquire more conscious
attention and hence produce richer and longer lasting memory traces.

Defining Depth of Processing

There has been a good deal of criticism aimed at the levels position
in terms of the circularity that exists with respect to an adequate definition
of depth of! processing (Baddeley, 1978; Goldman & Pellegrino, 1977; Nelson,
1977). Generally, depth has been defined in terms of degree of stimulus
elaboration and is reflected in increased levels of recall or recognition.
Similarly, it is argued that well-remembered stimuli must have been more deeply
processed. Processing tasks are ﬁhosen because researchers intuitively feel
task A requires more elaborate processing than task B. Most of the processing
activities fall into semantic and non-semantic categories, but as some authors
suggest (Postman, 1975; Postman & Kruesi, 1977) no independent critgria for
distinguishing semantic from non-semantic tasks have been developed. Consequently,
until recently, the only validation for any "levels" notion has been the
memorial consequences of the various orienting tasks themselves.

Tn an attempt to induce depth of processing and to break the circularity
surrounding the cofncept, Craik and Tulving (1975, Experiment 2) explored the
possibility that response latency might be associated with depth of encoding.
Subjects were asked one of three types of questions: 1) "Is the word in capital

letters?" 2) "Does the word rhyme with PALACE?" 3) "Does the word fit



the séntence '"He lived with his mother and father in a '?"  Results

confirmed that as decision latency increased for Tasks 1), 2), and 3) (thought
to reflect ever deeper levels of processing) so did recognition performance.
It could be argued that these findings ére predictable on the basis of total
study time. In re-analysis of the data from Experiment 2 and a subsegquent
study (Experiment 5) the same authors found a negative correlation between
study time and recognition performance and hence concluded that retention is
not solely a function of study tiﬁé. (For a fuller discussion of the Craik
and Tulving, 1975, series of experiments see Appendix A.) That processing
time is not a major determinant of memory performance has also-bgen suggested
by other studies (Carpenter, 1974; Garainer, 1974; Goldman & Pellegrino, 1977;
Seamon & Murray, 1976).

In response to Nelson's (1977) argument that depth as a construct was
scientifically meaningless due to the lack of suitable definition Seamon and
Virostek (1978) derived an ordering of classification tasks based on subject-
defined depth of processing. Subjects were instructed to order thirteen tasks
(suggested by Nelson as being representative of the various procgssing domains)
in terms of the depth of processing requiréd by each task. Depth was defiﬁed
as the degree of difficulty associated with each task. The subjéct-defined
Processing depth was tested for its predictive capabilities in an incidental
learning paradigm that employed the same questions with different subjects.

A significant correlation between the median ranks of the classification
questions and their associated free-recall scores‘strengthened the claim

that memory performance is a positive function of increasing depth of stimulus
processing. Additionally the requirement that depth of processing be defined
independently of memory performance was met at least for a range of taské drawn

from across the orthographic, phonemic and semantic domains. It remains true




that no one has produced an independent depth-ordering of processing tasks
within a single domain.

Levels within Levels

Baddeley (1978) lamented the fact that there has been no real attempt
to delineate levels within any one domain be it structural, phonemic or
semantic. Within the semantic domain, for example, there is a need to further
differentiate levels of analysis and to assess the relative effects of various
kinds of semantic‘processing tasks on memory (Craik & Tulving, 1975; Klein &
Saltz, 1976; Schulman, 1974; Seamon & Murray, 1976). As stated earlier, it
is the intention of the present study to explore the proposition that within
a single domain different encoding processes will produce différent memoxry traces.

Despite Baddeley's (1978) claim that he is unaware of any evidence
suggesting that deeper levels of processing within the semantic domain lead to
better retention both the Epstein, Phillips and Johnson (1975) and the Klein
and Saltz (1976) studies described above tend to support the notion. in
the latter case the authors anticipated a richer memory for the two-dimension
rating group because it was reasoned that more semantic attributes of the
stimulus were actively encoded. This additive notion of encoding of stimulus
attriﬁutes has received experimentél support elsewhere, at least for free
recall (Goldman & Pellegrino, 1977). Others too, have found that variable
encoding of the same items tends to facilitate retention (Martin, 1968; Nelson
& Hill, 1974). Within the phonemic domain, however, Nelson (1977) found
that subjects required to make two different decisions for each of two
repetitions retaiﬁ;d these words no better than subjects making the same
decision on each of two repetitions. Also, Hyde (1973) found that subjects
who processed words on two semantic dimensions showed no better retention

than either of the two groups who processed TBR words on a single semantic
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dimension only,

Despite the kinds of objections registered by Nelson (1977) and Nelson
and Vining (1978) depth of proceésing continues to enjoy a great deal of
attention and the amount of research the concept is generating, shows no
sign of abating. While it is generally conceded that the reliability of
depth of processing as a phenomenon, especially across domains, has been
adequately demonstrated it is egually certain that the validity of the
concept has not béen fully documented. Because of this, the concept lacks
both explanatory and predictive powers. For example, how do we determine,

a priori, whether generating a free associate in response to a stimulus or
examining it to see if it fits meaningfully into a given senteﬁce frame will
lead to better memory for that stimulus? If depth of processing within the
semantic domain is to have any construct validity then two things must
occur:

1. The term "depth of processing” must be operationalized by
clearly specifying the operations used to measure it. If depth implies
ordinality then there must exist an independently devised depth-ordering of
processing tasks within the semantic domain.

2. The resulting taxonomy of processing tasks must be tested
>émpirically to see 1f the rankings can predict previously obtained retention
differences.

It may be said that apart from establishing some predictive capability
for the ordering of depth of processing tasks, this type of exercise will
reveal little of tﬂe nature of depth of processing as é psychological concept.
Yet it remains true that the theoretical principle that retention increases
as function of depth of stimulus processing has not been fully explored. . It

is the contention here that deeper semantic encodings (to be independently and
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operationally defined) will lead to richer, more persistent memory traces.
Therefore, as a preliminary exercise, the present study began by
scaling a variety of semantic or meaning-producing activities by having
subjects rate all tasks in a series of paired—comparisons using criteria
thought to encompass the concept of depth of processing. Following this
the scale was empirically validated in a series of incidental learning
experiments. If tasks rated as requiring deeper semantic analyses in
fact lead to stronger memory traces then an appealing notion would be

confirmed.



EXPERIMENT I

The specific purpose of the initial experiment was to establish
an ordinal scale for nine tasks requiring processing English words and
which have been designated as involving semantic operations by 'levels'
researchers in recent years (Bellezza, Cheeseman & Reddy, 1977; Craik &
Jacoby, 1975; Craik & Tulving, 1975; Hyde & Jenkins, 1969, 1973; Mistler-
Lachman, 1975; Nelson, Wheeler, Borden & Brooks, 1974; Shulman, 1971).

The nine tasks selected were not exhaustive of the kinds of
semantic tasks employed but were chosen so as to be representafive of
the range. Intuitively they were thouéht to vary with regpéct to the
complexity of the cognitive operations involved.
Method

Subjects. Twelve undergraduate students from a second year
experimental psychology course were recruited to perform the rather
deﬁanding rating task which involved Fechner's (1860) method of paired
comparisons (see Torgerson, 1958). It was reasoned that as psychology
majors the subjects would be more committed to the task demands of the
experiment than any random saﬁple of psychology undergraduates. Subjects
received partial course credit for their participation.

Rating tasks. The nine tasks that were selected for rating were

-

as follows:
1. Write a few words saying how the two words are different. (DIFF)
2. Living-Nonliving. Subjects were asked to circle each word as

'Living' if the word described something that was in their opinion

living, otherwise they were to circle the word '‘Nonliving.' Similar
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judgments were required for tasks 3 and 7. (L-NL)

3. Strong-Weak (S-W) - see Task 2.

4. Write a single meaningful sentence using both words. (2-WS)

5. Write two free associates for each word, i.e., which are the first
two words that come to mind when you think of the word.‘(2—FA)°

6. Write a meaningful sentence incorporating €ach word. (1-WS)

7. Pleasant-Unpleasant (P-UP) - see Task 2.

8. Write a few words saying.how the two words are similar (SIM)

9. Write an appropriate definition for each word. (DEF)

Procedure. Each subject was presented with a four—pgge booklet
containing the 36 paired comparisons he/she was to make. Coméarisons
were made with respect to a specific pair of English nouns which was
different for each subject. The 12 word pairs were chosen from Paivio,
Yuille and Madigan's (1968) norms. The nature of these word pairs is
more fully described in Experiment II. Each subject was randomly
assigned a word pair and the order of pages containing the ratings was
randomized across subjects with the additional requirement that half of
the subjects would rate from the bottom to the top of each page and the
other half from the top to the bottom. The ordering of tasks on succes-
sive pages was randqmly determined with the previso that no task was
assigned the same serial position on more than one page.

As part of the general instructions the subjects were given
practice with. each task by collectively working through the list of nine
tasks, keeping the pair 'pliers-crab' in mind. The Experimenter
demonstrated the procedure associated with each task. Following this

the subjects were told that they would be required to compare each task
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to every other task in succession and to decide for each particular pair
which task involved more conscious effort or attention.

At this juncture the Experimenter elaborated on the nature of
depth of processing and its relationship to térms such as "depth" or
"spread of encoding" as portrayed in the literature (Craik & Jacoby, 1975;
Craik & Tulving, 1975; Lockhart, Craik & Jacoby, 1976). Illustrations
using tasks from the non-semantic domains were used to sharpen the con-
cept in the minds of'subjécté prior to the rating task. Care was taken
to emphasize that depth was not necessarily to be equated with time but
may likely have more to do with the complekity and qualitative nature of
the encoding operation or the amount of conscious effort of‘aftention
required to carry out the task. Examples, again drawn/from the non-
semantic domains, were used to bolster this point. Subjects were then
given a word pair to practice on for themselves and encouraged to think
abqut the requirements of each task. The order in which tasks were
practised was randomly determined for each subject. Following practice
with each type of task (see Appendix B for Practice Sheet) subjects were
given a single word pair (which was subsequently to be usea in a later
experiment) and proceeded to indicate which task of all possible pairs
required more conscious effort or attention (see Appendix C for an
example of the paired-comparisons task). Although encouraged to be
consistent in their ratings the subjects were expressly instructed not
to refer back to earlier ratings but rather to re-focus on the criteria
for rating if uncertain about a particular pair (see Appendix G).

Results and Discussion

Throughout this paper an effect is considered significant Bsing
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a significance level o =‘,05. The response patterns for the paired
comparisons between the nine semantic tasks are contained in Appendix
D. Where all raters were consistent with .respect to their choices

the comparisons were readily reducible to rankings. Two raters

(1 and 4) displayed some inconsistencies in their choices but Kendall's
coefficient of consistency was high for both (.96). The overall

ranks along with the word pairs upon which the.ratings were based are
shown in Table 1.

It was important to eétablish the extent to which the raters
were in agreement with their ordering of the tasks. Accordingly,
Kendall's coefficient of concordance (W) was calculated to be .74 and
the chi~square of 71.13 (with 8 degrees of freedom) associated with
this was highly significant (see Appendix E). There was thus a high
inter-rater consistency in the ratings.

Since W is a measure of agreement among the raters one is tempted
to conclude that the rankings are correct and were ordered in terms of
the pefceived amount of conscious éttention or depth of processing.
Unfortunately, the high degree of consensus may also mean that the judges
were making the comparisons in terms of some other criteria (e.g., time
or difficulty). Due to the relatively small number of circularities in
the overall comparisons, however, it would appear that the -judges were
rafing along the dimension on which they were trained, otherwise it
would be reasonable to expect more inconsistencies in the comparisons
and less consgnsus among the judges. It is concluded, therefore, that
the high degree of agreement in fact reflects an ability of the subjects
to discriminate among the various tasks along a particular dimension in

a consistent fashion.




Table 1

Derived Ranks on Depth of Processing for Nine Semantic Tasks.

Word Pair Rated

Rater # ' SIM DIFF DEF 2-WS 1-WS 2-FA S-W  P-UP L-NL

1 2 3 1 4 5 8 6 8 8 ensemble - abduction
2 5 1 2 4 5 7 3 8 9 residue - nephew

3 1 2 4 5 6 3 7 8 9 buffoon ~ amazement
4 1 3 5 2 5 5 7 8 9 extermination -~ wench
5 1 3 5 2 4 6 8 9 7  pacifism - henchman
6 1 2 4 5 3 6 7 9 8 charlatan - impotency
7 5 4 2 3 1 6 9 8 7 makef - opinion

8 2 1 3 5 4 6 8 9 7 wholesaler - deceit

9 1 2 4 3 5 9 7 6 8 originator - malice

10 1 4 2 3 5 9 7 6 8 folly - armadillo
11 1 5 3 2 4 9 6 7 8 fallacy - arbiter
12 1 2 3 5 6 4 7 _81 "9 bard - charter
z 22 32 39 42 54 78 82 94 97

9T
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Table 2 contains the rank-ordering of the nine semantic tasks.

From an examination of the rankings in Tables 1 and 2, apart from some
natural breaks, there does appear.to be evidence for a real continuum.
It is interesting to note that the three tasks requiring some type of
relational encoding (SIM, DIFF and 2-WS) were consistently rated near
the top of the scale. Tasks calling for the listing of'defiﬁitive,
accompanying or associative attributes (DEF, 1-WS and 2-FA) were ranked
higher than tasks calling for a judgment confirming the presence or

absence of a particular semantic attribute, i.e., S-W, P-UP, and L-NL.

Table 2
Ordinal Scale of Nine Semantic Processing Tasks

Derived from Paired Comparisons Data

1. - Finding a Similarity between Two Words (SIM)
2.  Finding a Difference between Two Words (DIFF)
3. Writing a Definition for Each Word (DEF)
4. Writing a Single Sentence for Both Words . {2=Ws)
5. Writing a Single Sentence for Each Word | (1-WS)
6. Writing 2 Free Associates for Each Word (2-FA)
7. Deciding if each Word is Strong or Weak (S-W)
8. Deciding if each Word is Pleasént or Unpleasant (P-UP)

S Deciding if each Word is Living or Nonliving (L~NL)

a




EXPERIMENT II

The derived scale of depth-ordered semantic tasks depicted in
Table 2 was used in Experiment IIAto assess the gquestion of whether
there exists a continuum of processing within the semantic domain. If
depth of processing has been operationally def;ned as a result of the
scaling in Experiment I, then the ranking of the tasks shoula be highly
correlated with,and predictive of memory performance after subjects
engage in each type of processing under incidental learning conditions.
It was predicted that better retention would be associated with tasks
rated at the tép of the scale than those ranked toward the bottom.of the
scale.

Method

Subjécts. 135 undergraduate students, both males and females,
from introductory psychology sections at the University of Manitoba
served as subjects in this experihent. Because the nature of the
semantic tasks required that subjects be familiar with the words used in
the experiment, only native speakers of English participated in the study.
Subjects were run in groups of 7-12 persons and all subjects received
nominal course credit for their voluntary participation.

Design. Independent groups of 15 randomly assigned subjects were
allotted one of the nine processing tasks in an incidental learning
paradigm.

Stimuli. The stimuli were 24 unrelated nouns selected from
Paivio, Yuille and_Madiqan's (1968) norms. They were chosen according

to the following criteria:



19

a) no word was an obvious associate of any other list word

b) each word was low in both related 'm' and 'I'

Throughout the present series of studies it was decided to minimize the
poséibility of subjects encoding via non-verbal images by keepiné rated
'T' for all stimulus words as low as possible. It has been established
that imagery value is a potent positive factor in the acquisition of
verbal information (Smythe & Paivio, 1968; Paivio, Smythe & Yuille, 1968).
It is recogﬂized, however, that a prdblem exists in attempting to
nominally manipulate ce;tain item properties (i.e., level of rated 'm')
while keeping others constant (e.g., rated 'I') because of the éomplex
pattern of intercorrelations among various scaled attributeé (Paivio,
Yuille & Madigan, 1968).

c¢) none of the words was categorically related
The stimuli (see Appendix F) had a mean 'm' of 4.43 (SD = .é?) and a
mean 'I' of 3.87 (SD = .80).

- For tasks requiring subjects to relate to two words at a time (sIM,
DIFF, and 2-WS), pairs were formed so as to match as closely as possible
on rated 'm' and 'I', so long as the two words did not begih with the
same letter. An additional reétriction was that no two living things
were paired (e.g., charlatan - wench).

Two sets of stimuli were prepared. For the six single-word
»conditionsbthe 24 stimuli were typed in upper case letters on acetate.
They were mounted on 2 x 2 inch (5.08 x 5.08 cm) slides for projection by
a Kodak Carousel Projector. The second set of 12 slides contained two
words typed one above the other. For each set the order of presentation

was the same for all nine tasks.
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Procedure. Fifteen subjects were randomly assigned to each of
nine experimental conditions according to the order of their appearaﬁce
in the laboratory with the restriction that within a particular session
there were n subjects in each condition before there were n+l subjects
in any condition,_ This only occurred where various tasks shared the
same rate of presentation of the stimuli. BAn attempt was made to keep
the n the same across experimental conditions throughout the study,

although subjects who missed'participating because of illness or lateness

made this requirement difficult to meet with any real stringency.
Subjects were informed tﬁat the purpose of the experimen£ was to
collect information on how people perceived and reacted to éeftain as-
pects of English words. They were told that a series of nouns were to be
presented visually and they would have to complete a specific task with
respect to that word (or two words) (see Appendix G for general
instructions). Response booklets containing specific instructions
relative to each task (see Appendix G) were issued to each subject and
following a practice slide stimuli were presented either singly or in
pairs according to the particular experimental condition. for tasks L-NL,
P-UP, and S-W the presentation time was 10 seconds. For the 2-FA task
subjects saw the word for 15 seconds, while for the DEF and 1-WS tasks
the words were exposed for 20 seconds. The remaining three‘tasks (2-ws,
DIFF, and SIM) had a longer presentation rate of 30 seconds to allow
time for completion of the task. Slide onset was under the control of
an electronic timer. _
After list éresentation the experimenter collected the booklets

and issued subjects with written instructions for an unexpected test of

free recall (see Appendix G). There was a three-minute period between
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the conclusion of the processing and the signal to begin recalling the
wérds. Subjects were allowed a maximum of three minutes for free recall
after which they were questioned as to whether they had expected a memory
test. No one reported having that expectation.

Results and Discussion .

The raw data for Experiment II are contained in Appendix H while
the summaries of the wvarious analyses are shown'in Appendix I. It should
be noted that comparisons among the various tasks were based on the number
of words correctly recalled. The possibility that subjects in the
relational encoding tasks (2-WS, SIM & DIFF) were organizing both words
into a higher order memory unit (Tulving, 1968) is acknowledged. In
fact, an examination of subjects' free recall sheets confirmed that
subjects tended to recall words presented as pairs in adjacent positions.
The mechanism‘involved is also seen as being similar to redintegrative
memory as described by Horowitz and Prytulak (1969); recall of one
item of the pair leads almost directly to the other. In the present
study, however, the relationship of prime interest is between the depth-
ordered scale and memory performance.: The number of responses of each of

. the nine groups is shovm-in Table 3. An analysis of variance revealed
an overall significant difference among the nine means, F (8,126) = 6.65.
As Table 3 reveals there is some partial support for the prediction

that recall would be a function of scaled depth of processing. For
example with the exception of the last three tasks the order of recall
followed niceiy from predictions based on the independently ordered
scale. Cleérly; however; there are some anomalieé in texrms of what the
scale predicts. To begin with the SIM task, rated as the task requiping

greatest depth of processing, ranked eighth in overall recall. Similarly,
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the DEF and DIFF groups produced relatively poor recall in terms of
their rankings°

Careful inspection of the recall protocols for the DEF group
revealed that of the 360 definitions that should have appeared in the
response booklets, on 108 occasioné the definition was not known. In
the few instances where something was written it was usually inappropriate,
e.g., "A buffoon is a kind of monkey;" “Armadilio is a type of flower™
or "A henchman is one who henches." Except for "bard" and "fallacy,"

Table 3

Mean Recall for Each Group in Experiment II

Type of Processing and Presentation Time

L-NL P-UP S~W 2-Fa 1-ws 2-WS DEF DIFF SIM

Seconds 10 10 10 15 20 30 20 30 30

X 5.20 7.30 7.20 7.46 10.20 11.53 8.73 9.40 6.80

only 11 of those 108 words appeared in the subjects' recall sheets. 1In
the case of "bard" and "fallacy" they were the third and second last
words presented, respectively. ADespite the three minutes between the end
of list presentation and the beginning of recall a recency effect may
account for the few times these two words were recalled at all. Bjork

and Whitten (1974) and Tzeng (1973) have shown that recency effects are
not altogether dissipated by interpolated activity. It is concluded,
therefore, tha} the DEF, SIM, and DIFF tasks could not be expected to

show good recall when such a large proportion-of the words were unfamiliar
to some subjects. in fact, it seems clear that these tasks which

required either listing, comparing or contrasting definitive attributes
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of the words or their referents, were beyond the capabilities of
subjects when the stimuli were so unfamiliar that essential features =
could not be extracted from semantic memory. This line of reasoning

is supported by Jacoby, Bartz and Evans (1978) who claim that if

the task demands require the subjéct to "deal with meaniné (this)

should have little effect if the material is so impoverished as to

be unable to support a meaningful analysis” (p; 332).

It is likely that subjects were attempting to retrieve items
by utilizing a type of backwérds scanning mechanism (Lockhart, Craik
& Jacoby, 1976) to examine the contents of episodic memory. Because
of the time lag between acquisition and recall due to the relatively
long presentation rates associated with these tasks, it is no£.
surprising that the items were relatively inaccessible.

Despite the low Spearman’rank order correlation (p = .38)
between the scaled tasks and the recall scores, primarily due to the
problems described above, Table 3 indicates that generally recall
increased as a function of rated depth of processing. Since there
was some general support for the depth-ordered scale it was decided
to repeat Experiment II using stimuli more compatible with the working
vocabularies of the average college or university student, thus enabling
a fairer assessment of the higher order tasks and their effects on

memoxy performance.



EXPERIMENT IIIX

For the most part the research design, procedures and tasks used
in Experiment II remained the same for the present study. The only
obvious change was to increase thé meaningfulness of the stimuli while
attempting to keep the 'I' values at a minimum. As explained earlier,
this was done to minimize the possible additivé effects of imagery
during aéquisition across the various incidental orienting tasks (Paivio,
1976) .

Méethod

Subjects and Design. The subjects were 135 Universipyﬂof Manifoba
undergraduates, both males and females, participating to fulfill an
introductory psychology course requirement. Again, participants were
restricted to those whose first language was English. The subjects were
randomly assigned in order of their appearance to one of the nine
between-subjects conditions.

Stimuli. The stimuli were 24 unrelated nouns selected from the
same norms as Experiment II (Paivio, Yuille & Madigan, 1968). Again,
obvious associates and éategorically related words were not chosen. The
stimuli were still relatively low meaningful words with a mean 'm' of
5.77 (s.d. = .78) and mean 'I' of 4.61 (s.d. = .81). The average 'm'
for these words was significantly higher than those used in Experiment
II, t(46) = 7.05, and yet still below the mean 'm' for Paivio, Yuille and
Madigan's (1968) norms. The rationale for increasing the 'm' value for
the stimuli as mentioned above was based on the assumption that subjects
would be more familiar with their meaning attributes and hence better
able to perform the more complex tasks (i.e., SIM, DIFF, and DEF). .The

complete list is contained in Appendix F.
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P;ocedgre, The experimeﬁtal procedures detailed on pages 19
and 20 and instructions to subjects as described in Appendix'G for
Ex?eriment IT were retained for Experiment III. In order to restrict
rresentation rate to three levels, however, the 2-FA task which occupied
the subjects for 15 seconds per wora in Experiment II was altered so
that subjects would be reguired to produce a single free associate for
each stimulus word in 10 seconds (1~FA), thus eéuating this task for
time with all other single words tasks, except DEF and 1-WS which were
maintained at a presentation ?ate of 20 seconds per word.

Results and Discussion

The raw data for Experiment III are contained in Appepdix H
while the summary of the ones-way analysis of variance is shown in
Appendix I. As in Experiment II, results indicated an overall
significant differepce among the mean number of words recalled for
each of the nine experimental conditions (F (8,126 = 7.31). These
means are presented in Table 4 and with a single exception the data
conform with the predictions based on the scale developed in Experiment
I. In fact, the Spearman rank order correlation coefficient was highly

~significant (p = .98).
Table 4

Mean Recall for EBEach Group in Experiment III

L—-NL P-UP S-W 1-Fa 1-WSs 2-WS DEF DIFF SIM
Seconds < 10 10 10 10 20 ' 30 20 30 30

X 6.40 7.53 7.93 8.06 8.26 10.53 11.60 10.86 11.80

Probing the omnibus F-testr again with the use of Tukey's (HSD)

method for pairwise contrasts (see Kirk, 1968) revealed several
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significant pairwise comparisons. For example, judging how two‘words
might be similar in meaning (SIM) yie;ded higher recall than all‘other
conditions except DEF, DIFF, and 2-~WS. Similarly DEF outperformed
all groups except 2-WS, DIFF, and SIM, Other significant‘contrasts
were DIFF was superior to both P—Ué and L-NL. Additionally 2-WS
recalled significantly more than L-NL. |

Of all the significant differences, one of particular importance
is the difference between DEF‘and 1-WS since (a) they are both single
word tasks and (b) they both received the same rate of presentation
(i.e., 20 seconds). DEF was rated as involving greater depth of

processing than 1-WS and the difference in level of recall empirically

validates their difference in rank at least for this level of meaningfulness.

The suspicion that the unexpected low recall of groups associated
with the SIM; DIFF, and DEF groups in Experiment II was due to the
impoverished nature of the stimuli vis-a-vis these particular tasks was
confirmed by the results of the present study. Using a series of
t-tests to compare differences in level of recall for each condition
from Experiment II to Experiment III it was found that both SIM and DEF
. groups increased in their level of recall significantly (t(28) = 3.72 and
£(28) = 2.67, respectively). The DIFF group also increased its level
of recall (t(28) = 1.70) although this difference was not of the same
magnitude. * In all other conditions there were no statistically significant
improvements in recall.

Interestingly, the level of recall for 1-WS and 2-WS was less in
Experiment III than Experiment II. One possible interpretation is that

in Experiment II these items, being essentially disimilar, as well as

low in meaningfulness, were given a more unigue encoding which subsequently
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proved to be more resistant to inter-item interference at recall
(Wickelgren, 1975). To bolster this point further Stein (1978) and
Craik and'Tulving (1975) both agree that, in addition to depth of
processing, retenﬁion also rests on the subject's ability to encode
inputs in a unigue way thus enabliﬂg the differentiation of one encoding
from subsequent encodings. To reiterate, we suggest that the tendency
for 1-WS and 2-WS groups to show better recall in Experiment II with
lower 'm! words may be explained by positing that the sentential
contexts for these unrelated words were so dissimilar as to provide
unique encodings which subsequently facilitated recall.

While the overall results of Experiments II and III appear to
validate the scale and provide general support for the hypothesis that
deeper or more elaborate encoding within the semantic continuum leads to
better.memory performance, at least for free recall, there may be some
alternative explanations that can account for the present data.

It would appear that recall might also be an increasing function
of presentation time despite considerable evidence to the contrary cited
earlier. Certainly there are some large differences in study time
- among the single word tasks. Before this explanation can be entertained
seriously, howevef, one has to account for the significant pairwise
comparison (DEF > 1-WS) already mentioned since both tasks enjoyed the :
same presentation rate. Also, DIFF and SIM recalled more words than
DEF although the total study time was six and eight minutes for the DIFF,
SIM and DEF respectively.

The results of the present experiment support the concept of

a continuum of depth of processing within the semantic domain., Taken
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together with the data of Seamon and Virostek (1978) there would
seem to be good evidence for the levels of processing hypothesis both

within and across domains.



EXPERIMENT IV

Experiment IV attempted to resolve some of these concerns about
the possibility of relational encoding in some tasks and total study
time differences as well as test the generalizability of the effects
obtained in Experiments II and III by:

1) varying further the level of meaningfulness of the stimulus
materials.,

2) restricting the orienting tasks to five, all of which involved
single word tesks. A new semantic task, i.e., judging whether a word
is an exemplar of a given category was included in the range of tasks.

3) altering the demands placed on the subject so as to require
ratings on a bipolar dimension for each>task° This change.in experimental
procedure allows for equality of presentation time across each of the
semantic processing conditions.

Method

Subjects. Fifty University of Manitoba undergfaduates were
tested in groups of 7-12 and received nominal course credit in return for
their participation. Once again the language restriction operated and
only native English speakers were admitted to the study.

Design. All subjects in the present experiment received the same
set of stimulus words and employed each of the five processing conditions
in a completely within-subject design.

Stimuli. The stimuli were 34 unrelated nouns taken from
Riegel‘s (1965) Michigan Restricted Association norms and represented
an overall: in;rease in level of meaningfulness compared to the words

used in Experiment II and III (see Appendix F).
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Tasks: The tasks performed by the subjects were as follows:

1. Sentence (SENT). This task required the subject to rate a
sentence on a “good-poor” dimension, e.g., "The anger of the crowd grew
in intensity over the referee's deéisions.“

2. Definition (DEF). The subject was required to rate a defini-
tion on a "good-poor" dimension, e.g., "Anger is a strong emotion, like
hate, where often the adrenalin runs high."

3. Free Associate (FA). e.qg.; “the first word that comes to
mind when you 1ooklat the word (ANGER) could be HATE." Subjects rated
on a "likely-unlikely" scale. |

4. Category (CAT). "The word above (ANGER) is a type of emotion.
Subjects rated along a "good example - poor example" dimension.

5. Living—Nonliving (L-NL). Subjects were asked to judge if each
word (e.g., ANGER) was a living or a nonliving thing.

For each processing condition the Experimenter constructed the
rating tasks so that subjects would be expected to always rate towards
the positive end of each continuum (except of course in the L-NL condi-
tion). That is to say, each definition was written so as to include at
least three of the definitive attributes listed in Riegel's norms.
Similarly, the SENT sentences written for each word were approximately
the same length as the DEF sentences but did not necessarily contain a
definitive attribute. In the FA condition the strongest free associate
given for each word was taken from that section of the norms. For the
CAT condition the most often cited superordinate was chosen, against
which the exemplar was to be rated as a good example or a poor . example

of that category. Appendix G gives an example of the definition, sentence,
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free associate, category judgﬁents and living—nonliVing tasks.

Booklets were maée up according to the following procedures:

1) The 30 TBR woids weré‘randomly broken up into groups of five.

2) Within each group of five worxds tasks were counter-balanced
across subjects and this was continued until 50 booklets were made up.

3) The order of words within the booklets was shuffled thoroughly
so that the order of words and tasks was completely randomized across
subjects.

| 4) The only restrictions to 3) was that no two successive words
started with the same letter and no more than two adjacent itemé
required the same processing task.

The remaining four words were used as two primacy and two recency
buffers and were counter-balanced and randomized in the same way as
already mentioned before being added to the front and back of each booklet.

Procedure. Each subject received a booklet face down on the desk
ané was told, as in earlier studies, that the experiment was concerned
with how people perceive and relate to certain aspects of common English
Words. Briefly, the nature of each task was described and aemonstrated
on an overhead projector. Theltime allotment for each task was fixed at
10 seconds per word because of the within-subject nature of the design.
Subjects were instructed to turn the page and complete the next task at
the sound éf a tone but not before.

Following completion of the rating tasks subjects were given an
unexpected test of memory under free recall cbnditions. At the conclusion
of free-recall subjects rated all possible palrs eof tasks in a

paired-comparison procedure with respect to the five semantic processing
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téské used in this experiment (see Appendix C for an example of the 10
comparisons). The criterion fér rating each pair was the same as in
Experiment I, i.e., which task required more conscious effort or atten-
tion to carry out?

Results and Discussion

Ratings. The response patterns for eachAof the 50 subjects are
depicted in Appendix D. Note that seven raters (Ss 9, 11, 16, 33, 34,
3¢, and 45) were somewhat inconsistent in their rankings and Kendall's
coefficient of consistency in each case was .8. This coefficient was
subsequently utilized to determine that each rater's prefergnces contéined
a single circular triad (e.g., A>B»C-2a). The probability of 4 (the number
of circular triads) for this few stimuli is quite high at .766 (see
Kendall.& Bébington—Smith, 1939) and accordingly the null hypothesis that
the choices were allotted at random cannot be rejected for these subijects.
However, there was a high degree of consistency among the other 43 raters.
An analysis to determine the degree of overall agreement included all
50 judges. Kendall's coefficient of concordance (W) was found to be .58.
The X2 associated with this value 8f 116.5 is highly significant (see
Appendix E. The probability under the null hypothesis (that the judges'

ratings are unrelated) is therefore rejected. The rank order of the

five tasks based on the paired comparison data is shown in Table 5.

Recall. The mean recall of 30 words for each type of processing
is shown in Taeble 6. Although the booklets.contained 34 words, in order
to minimize the primacy/recency effects the first two and last two
items in each booklet were struck from the recall sheets of each subject.
An inspection of Table 6 indicates an almost complete reversal in ferms

of scale order of the tasks in Table 5.
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Table 5
Ordinal Scale of Five Semantic Processing Tasks

Deridved from Comparisons Data in Experiment IV

1. Rating a Sentence on "Good-Poor" dimgnsion (SENT)

2. Rating a Definition on "Good-Poor" dimension (DEF)

3. Rating a Given Free Associate as "Likely-Unlikely" (Fa)

4. Rating a Word as "Good-Poor" example of a given category (CAT)

5. Rating words as Living-Nonliving (L-NL)

Table 6
Mean Recall of Words as a Function of

Type of Semantic Processing in Experiment IV

L-NL CAT FA DEF SENT

>
N
~1
N
'—l
©
&

2.48 2.00 1.20

The obtained F-ratio was significant, F(4,196) = 15.667, (see Appendix T)
and Tukey's-HSD tést_iKirk1_196éL revealed the L-NL yielded significantly
higher recall than all other conditions except FA. Additionally, both
DEF and FA tasks produced better recall than SENT. |

The infmediate and perplexing question. that springs to mind is why
did the SENT task, ranked as the task requiring greatest depth of

processing in terms of conscious effort, lead to the poorest recall?
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Moreover, how does one account for the superior retention of the L-NL
group against all other groups except FA in spite of its being ranked
at the bottom of the scaie by 41 out of the 50 judges?

It is difficult to account for the present findings in any
straightforward manner especially the marked increase in recall associ-
ated with L-NL task. One possibility is that sﬁbfects, when carrying out
the L-NL task, did so quickly and subsequently engaged in further encod-
ing strategies for the remaiﬁder of the 10 second period allotted for
each task. It was obvious, on the basis of casual observation,_that
subjects were completing this task in less than half of the.allotted ﬁime.
Why they might engage in additional processing remains uncleai but sub-
jects may well héve been sensitized by the nature of the other processing
tasks in this within~subject design tb engage in additional processing.
One could also speculate that the L~NL task called for an objective judg-
ment (i.e., one that is potentially right or wrong) hence requiring more
conscious attention, but then so did the CAT task and words associated
with this task were relatively poorly recalled. The poor rgcall of CAT
group is '~ interpretable in the light of a study done by Buschke and
Lazar (1973) who found that category cues supplied only at Input (as in
the present study) tended to create a type of cue overload since they
recalled fewer words than a group who received the.'TBR words in the
absence of any cues at input.

Postmap (1975) suggested that a particplar orienting task be.g.,
L-NL may not only influence the initial encoding of the TBR item but if
time permits secondary activities such as displaced rehearsal may take
place. Jacoby (1974) called this "looking back" through the list ana

the effect of this may have led to some functional organization of the
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list that enhanced subsequent levels of recall. What is being
suggested is that the within-subject design potentially enabled the
subject to engage in additional processing (of the kind required by
some of the 'deeper' tasks) when time permitted. This could not have
occurred for the SENT and DEF tasks since subjects were occupied for
most of the 10 second period for rating.

One still has to account for the present pattern of results which
are discrepant not only with the scale but also the déta obtained in
Experiments II and III. Astostman (1975) correctly pointed out "the
item property nominally.manipulated may not be the functipnall? éffec~
tive one" (p.45), and this may be due to the complex intercsffelation
of item attribﬁtes as mentioned earlier. 1In the present study there was
an overall increase in the 'm' of the stimulus words. As rated 'm' of
word stimuli increases it is more difficult to hold "I" at a low or con-
stant value due to the high intercorrelation between the two attributes
(Paivio, Yuille & Madigan, 1968). Perhaps in the context of making a
L-NL judgment the subjects were encouraged to summon H¥D an image of the
word‘s referent thus adding a highly effective imagery dimehsion to the
subject's encoding. Were this the case, the recall results would not be -
surprising since the advantagé of imagery over verbal encoding strate-
gies are well documented in free recall (Paivio, 1971). 1In addition,
Paivio (1972 , 1976) posited that highly concrete items may be dually
encoded as a result of both imaginal and verbal processing. Moreover,
he postulated that these two codes may combiﬁe additively to facilitate
memory performance; Levy and Craik (1975) advanced further evidence to
the effect that separate codes may be additive in their effects on

memory.
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The relativelybpoor recall associated with the two tasks where
the TBR word was embedded in a sentential context also bears close
scrutiny. In terms of imagery it has been demonstrated that sentences
are less likely to invoke an image than concrete words or their refer-
ents (Paivio, 1971 ). A more plausible explanation might involve the
nature of.grienting tasks themselves which were changed from subject-
generated (ana perhaps idiosyncratic) encodings to a rating task where
the encodings for SENT, DEF,'FA, CAT tasks were supplied by the experi-
menter. It is“probably legitimate to ask whether presented encodings
can potentiate a conflict or type of interference with the subﬁect's own
encoding. A study by Duffy and Montague (1971) provideé parﬁial support
for this interpretation. They showed that providing subjects with
sentence mnemonics hindered learning performance. These autho;s con;
cluded that experimenter-supplied mnemonics may constitute a source of
interference and effectively prevent subjects from generating more dis-
tinctive encodings for themselves. Certainly there is ample evidence to
demonstrate that subject-generated mnemonics produce better memory
performance than equivalent ones supplied by the experimentér kBobrow &
Bower, 1969; Bower & Winzenz, 1970). Bobrow and Bower argued that subject-
generated encodings actively inveolve the subject, thereby fostering a
deeper undgrstanding of verbal sequences, and hence facilitate recall.

That the change in the experimental demands made on the subjects
may have aff%Fted the type of encoding merits further consideration.
For instance, the subjects were no ionger reéuired to write each stimulus
word and it may be.argued that in the SENT and DEF tasks, for example,
the subjects were rating the sentences per se as "good" or "poor" without

being'disposed to selectively attend to the TBR word embedded in that
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sentence (Postman & Kruesi 1977). In fact, both tasks may have been
construed by subjects as judging "how well" the TBR word fitted info the
given sentence. This task parallels tasks used by Craik and Tulving
kkkk (1975) and Hyde and Jenkins (1973). While the former study found pro-
viding sentenfial contexts for TBR words facilitated recall, Hyde and
Jenkins® (1973) results were similar to the present findings, i.e.,
experimentef-provided sentential contexts led to relatively poor recall.
________ Subjects may not have been selectively attending to and encoding the
TBR word as consistently for the SENT task where often the TBR word
occurred at the end of the sentence as'part of the prediéate (e.g., the
detective in charge of homicide expected an early arrest). Perhaps it
would have been better attended to if it had been the subject of the
sentence, aé was the case in the DEF task where the TBR word always
occurred as the subject of the sentence, e.g., "Homicide, like murder,
is the intentional slaying of a human being."
Furthermore, it could be argued that although the sentence for.the
DEF and SENT tasks were experiﬁenter supplied, the sentential contexts
were more distinctive for the DEF task in the sense that definitive
features or attributes of the TBR word were contained in each sentence.
This notion of "distinctiveness" parallels the concept dévelopedvby
Moscovitch and Craik (1976) and empahsized by Reed Hunt, and Mitchell
(1978) where distinctiveness refers to the extent that features encoded
as a result of some incidental task are specific to the TER word. If this
were the case, however, recall for the DEF group should have produced

rich encodings and, therefore, better recall. Although the definitive

attributes were clearly specified in each sentence (see Appendix F) as
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Klein and Saltz (1976) noted, perhaps the attributes have to be both

specified and activated during encoding for recall to be maximal.



EXPERIMENT V

The overriding concern with the results of the previous experiment
was the possibility that there may have been severe carry-over effects,
especially to those tasks where thé rating was completed well within the
prescribed time period of 10 seconds, thus affording subjects the oppor-
tunity for further encoding. It is felt that tﬁis may have been
especially true for the L-NL, CAT, and FA tasks. Accordingly, it was
decided to repeat Experiment‘IV but change the rate of presentation from
a fixed interval (10 seconds) to a self-paced procedure for each subject
to minimize the possibility of subjects engaging in processing additional
to the task réquirements, Secondly, it was decided to revert to a
between-subject design to eliminate potential carry-over effects across
experimental conditions.

Method

Subjects. Seventy-five male,and female subjects were tested in
groups of 5-7. In return for their voluntary participation they were
given a nominal course credit. The subjects were selected from the same
population, with the same language restriction as in all previous
experiments.

Design. The experiment was a between-subject design utilizing
the same five semantic orienting tasks from Experiment IV. Groups of
15 subjects were randomly assigned to each type of processing task
according to the order of their appearance in the laboratory.

Stimuli and materials. Twenty-four words were randomly selected

from the list of 30 items used in Experiment IV for presentation in

booklet form (see Appendix F). The order of word presentation was the
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same across all conditions. Once again buffer items were employed to
counter possible primacy and recency effects.

Procedure. Following the same general introduction as before,
subjects in each condition were inétructed.as to the nature of their
particular rating task. Examples were demonstrated on an overhead pro-
jector and the experimenter answered individuai queries regarding the
experimental procedure. Subjects were permitted to proceed through the

booklets at their own pace signalling to the experimenter ét the conclu-

sion of the task. The time taken for the task was noted for each subject
following which he/she was given a signal to turn over the ;heet contain-
ing written instructions for free recall (see Appendix G). Féllowing
free recall subjects were debriefed and questioned as to whether they
had expected a memory test. None admitted having that expectation.

Results and Discussion

The reader is referred to Appendix H for an overview of’the raw
data for this study and to Appendix I for the relevant statistical analyses.
Recall. Table 7 shows the mean recall for each of the five experi-
mental conditions. An analysis of variance revealed a significant F
ratio (F(4,70) = 10.18), with all pairwise comparisons between SENT and
the other four conditions being significant according to Tukey's (HSD)
criterion (Ki%k, 1968). None of the other paifwise comparisons was significant.
It is disconcerting to note that once again the order of recall
bears little resemblance to the ordinal scale as determined in Experiment
IV. Apart from the low recall of the SENT condition there are no
significant differences between the means of the remaining four tasks.
This is interpreted to mean that how facilitative a particular orieﬁting

_task is as an encoding mechanism is depéndent upon both the nature of
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Table 7

Mean Recall and Average Processing Time Per Item

for Each Group in Experiment V

Type of Processing

L-NL CAT FA DEF SENT
Mean Recall 9.80 .  11.53 8.73 11.2 5.60
Mean Processing 4.33 6.57 7.53 - 8.92 9.16

the TBR material and the degree of conscious or cognitive.effort
involved in encoding {i.e., experimenter suppligd vs. subject-generated
encodings). The question again ariseé as to whether rating an extern-
ally provided encoding requires as much conscious attention or effort as
an encoding generated by the subject.

Processing time. As can be seen in Table 7 there are substantial

differences in the amount of time spent rating the words in terms of
each particular type of processing, (F(4,70) = 16.02). Several pairwise
éomparisons.as determined by Tﬁkey‘s (1953) HSD test were also statis-
tically significant. The L-NL group's average encoding time of 4.33
seconds per item was faster than all other conditions. In spite of
this, mgan.recall of L-NL was sﬁperior to that of the SENT group, for
example, where the average time required to complete the orienting task
for ‘each item‘was more than twice as long. This finding adds further

weight to studies {already cited) reporting a lack of correlation

between processing time (once thought to be an independent index of -
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depth ©f processing] and retention.

The_présent study would appear to cast doubt on some of the
reasons offered for the disparate results of Experiments II and IIX
versus IV. To begin with, it can no longer be claimed that the relative
sdvantage of the L-NL conditions vis-a-vis the other semantic process-
ing tasks was totally a functiomn of carry—ovér-effects or displaced
rehearsal. By purposely running subjects in small groups, it was
obvious to the author that subjects were reasonably task-oriented, i.e,,
they seemed not to spend unequal amounts of time performing the task for
successive words. On the contrary, they appeared to work throﬁgh the
booklets at a steady, even pace. Thus, the performance of the L-NL task
in Experiment IV cannot uneguivocally be attributed to any additional
encoding that may have taken place during that portion of time left over
after the rating of each word which it is now assumed must have taken less
than five seconds. Note, however, that thé recall of L-NL in the present
stﬁdy ranks third as against first in Experiment IV. Perhaps, reverting
to a betWeen—subject design, thus eliminating sequencing effects from
task to task, partially accounts for this relative decrement in recall.

What still needs to be.explained is: (a) the poor recall of the
SENT group despite taking the longest amount of time to compiete the
task for each word. (b) The apparent absence of a continuum of process-
ing within.the semantic domain, the SENT group notwithstanding.

To restate an earlier line of reasoning, it may be argued that in
the SENT cond;tion the features of the task ﬁere irrelevant or even
antagonistic for optimal encoding of the TBR word in the context of

rating the sentence along a "good-poor" dimension. Despite being
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instructed to look at the word first and then rate the sentence in
térms of the word at the top of the page some subjects reported during
debriefing that they often took no particular notice of the word, and
instead simply rated the sentence itself. There is no way of knowing
hoﬁ often this happened, especially since the subjects were not required
to copy the TBR word down, as they were in Experiments II and III.

The second source of concern is twofold. To begin with there is
no solid evidence for a continuum of semantic processing in terms of
significant differences in recall between the various levels of encoding.
Secondly, there is no relationship between the scale, derived from the
paired comparison data, and the retention functions in Expefiﬁents v
and V. It should be borne in mind, however, that both the scaling and
recall data were obtained from the same subjects. Tﬂis was not the case
for the originally derived scale. Moreover, in Experiment IV there was
no concerted attempt to sensitize the raters to the concept of depth of
processing or its associated connotations beyond the printed instructions
(see Appendix G) as was done with the original scaling exercise. It
may well be that although there was high agreement among thé raters,
they could have been allotting their preferences in terms of some other
criterion, e.g., time required to complete the task. There is some
indirect evidence'to support this notion. The scale ordered tasks
depicted in Table 5 correlate perfectly with the amount of time required
to carry out each of the tasks (see Table 7). 8Since the rankings were
done by all subjects immediately after recall, it is gquite possible that_

'time' became the dominant dimension in their minds. If this, in fact,
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happened and since it is clear from the results of the present study
that time per se is not an index of depth, or a predictor of retention,
it is not surprising that the previously obtained relationship between

scaled semantic tasks and their retention measures dissipated completely

in Experiments IV and V.




EXPERIMENT VI

In order to clarify some of the issues involved, and in an attempt
to more carefully delineate and control the variables related to depth
of processing, it was resolved tolcarry out a further study where the
original design was reinstated, i.e., subjects were required to generate
their own encodings for each of the semantic ta;sks° It was also decided
to maintain the rated 'm' of the stimuli at a high level so that the
question of whether the breakdown in the continuum of processing was a
result of the change in the task demands on the subjects or was due to
the increase in the meaningfulness of the stimuli could be answered. It
may be that with highly familiar stimuli a reasonably strong memory trace
can be formed irrespective of the type of semantic encoding employed.

Expeiiment VI was a replication of Experiments II and III in térms
of general design and procedures. Changes relating to the choice of

tasks and the selection of stimulus materials are detailed below.

Method

Subjects and Design. The subjects were 72 undergraduates, both

males and females, drawn from the same population described in earlier
studies. Independent groups of 18 randomly assigned subjects were
allotted one of four semantic processing tasks in an incidental learning
paradigm.

Tasks It was decided to use only four of the tasks from the
originallscale, namely, SIM, DEF, 1-WS and L-NL. In this way both ends
of the scale were represented (SIM and N-NL) and additionally, the only
significant post hoc comparison obtained in Experiment III between tasks

requiring the same processing time (DEF and 1-WS) could again be made.
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Similarly, recall for SIM was greater than for 1-WS and this comparison
could again be drawn.

Stimuli. The stimuli were 24 unrelated nouns chosen from Paivio,
Yuille and Madigan's (1968) norms with the same restrictions already

mentioned for Experiments II and III. The mean 'm' was 7.6 (SD = .60%.

It

The mean 'I' was also high at 6.06 (SD .62@% See Appendix F for
the completé list of words. The average 'm' was significantly higher
than those words used in Experiment III, (t(46) = 9.08). Unfortunately,
it proved difficult to keep the 'I' values at a minimum because of the
high intercorrelation between these two variables at this level of
meaningfulness.

Procedure. The experimental procedures, general and specific
instructioné described in detail on pages 19 and 20 and laid out in

Appendix G were retained for this experiment.

Results and Discussion

The raw data for each of the 18 subjects in the various experi-
mental conditions are contained in Appendix H while the summary of |
analysis of variance appears in Appendix I. Table 8 shows the mean recall
following incidental learning.in each of the four semantic processing
tasks.

An examination of Table 8 reveals that, while the F-ratio is not
significant (F(3,68) = 2.18), there is a return to an order of recall in
terms of what the original scale predicted. -This garners further support
for the present thesis of a functional continuity of depth of processing
within the semantic domain.

When the results of the present five recall studies are

considered together, it seems. apparent that retention is not solely a
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Table 8

Mean Recall for Each Group in Experiment VI

Type of Processing and Presentation Time

L~NL 1-Ws DEF SIM
Seconds 10 20 20 30
X ’ 12.33 13.16 S 13.72 14.83

function of depth of processing within a specified domain. Rafher the
formation and subsequent durability of the memory trace is most likely
a multiplicative relationship that includes at least some of the follow-
ing variables.

1. The depth of processing of the stimulus materials in terms
of the amount of conscious effort directed towards the extraction of
deéper‘semantic features of the TBR items.

2. The compatibility between the inherent meaningfulness of the
;timulus materials and the learner's existing cognitive stote of related
concepts and knowledge. |

3. The degree to which the learner is actively engaged in the
encoding process.

Taking these variables one at a time, the findings of Experiments
II, III, and VI are reasonably predictable from the independently
derived index of depth of processing describéd in Experiment I. The
discrepancies that were manifested in the recall data of Experiments v

and V might be accounted for when considering the second and third

variable. For one thing, there was a noticeable increase in level of
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meaningfulness of the TBR material in Experiments IV and V and it has
been suggested that retrieval from the episodic memory trace at recall
may be effected by scanning the recently encoded events or by a recon-
struction of the stimuli from the stored contents of semantic memory
{Lockhart, Craik & Jacoby, 1976). Where there already exists a large
number of relevant features in semantic memory -it is postulated the TBR
item can be_accessed by a variety of attribute-specific encoding
strategies, thus enhancing.the probability of correct recall. If the
TBR item has few existing features in semantic memory then tasks
requiring the extraction of the deepest features will resplt iﬁ the
formation of a richer, more durable trace. In the case of‘iow 'm’
stimuli (Experiment Ii) there was such a dearth of features upon which
to draw that those tasks requiring the analysis of deeper features (i.e.,
SIM; DIFF, and DEF) led to poor recall because the subjects were for the
most part unable to make the required responses with respect to those
seiected attributes of the TBR units. Also Kintsch(1974) stated "a
person's memory structure, his knowledge of the use and meaning of a
word determines whether and how a memory episode will be encoded" (p.78).
Craik and Tulving (1975, Expefiment 7) contended that the results of
their study indicated that elaborate semantic processing may not facili-
tate later recall if comprehension of the stimulus is not achieved.
Furthermoré, as mentioned earlier, the strategies of these subjects was
probably restricted to scanning back through the temporally tagged items
in episodic memory. With the large time lag between presentation and
recall for these tasks (SIM, DIFF, DEF) it seems likely these items

became increasingly inaccessible (Craik & Jacoby, 1975). Note, however,
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an overall improvement in performance for these taské relative to the
other semanﬁic processing tasks in Experiment III, where now the
relevant features could be extracted from semantic memory and used as
inputs into the epiéodic memoxry system. Additionélly, in Experiment
III, the order of recail for all nine tésks wirroréd almost perfectly
recall as predicted by the scale.

With a further increase in meaningfulness (Experiment VI),
however, although the continﬁum remained intact, the boundaries, as
reflected by the recall scores, narrowed considerably to the point where
it was not possible to demonstrate statistically that a 'deepef' task’
requiring finding a similarity between two unrelated words kSiM) produced
significantly better recall than any of the other tasks selected from
the continuum. It is reasoned that being able to extract relevant
features from semantic memory provides an additional boost to the re-
trieval of the memory trace from episodic memory at the time of recall.
Since the TBR units now are well known and logically have many relevant
features stored, it is conceivable that almost any type of semantic
analysis might activate the complete network of attributes éssociated
with the TBR item. Note that the original Craik and Lockhart (1972)
model accommodates niceiy thekincreased level of recall across all tasks
in Experimgnt VI when those authors stated "At deeper levels the subject
can make greater use of learned rules and past knowledge; thus material
can be more éfficiently handled and more can be retained" (p.676).

This may ha%e occurred in Experiment VI in addition to the type
of scanning operaﬁion postulated by Lockhart, Craik and Jacoby (1976).

In fact, where both strategies can be employed it is arguable that the
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ﬁrobability of recall is enhanéed considerably. The data of Experiments
II, III, and VI seem consonant with this line of reasoning.

What is most perplexing, however, is the effect of the third
factor listed above and its relationship to the overall pattern of
results obtained in the present series of experiments. Why, for example?
did changing the task demands in Experiment IV'and V lead to such radical
recall differences compared to the rather neat patterns that emerged in
the other studies? Arguments relating the efficacy of subject-generated
encoding versus experimenter-supplied encodings have already been
presented. In a related vein, one has to view with some uncertainty the
assumption that subjects faithfully comply with the experimental instruc-
tions. Further, it is questionable whether with highly meaningful
material the subject can control the type or extent of encoding that
takes place. Lockhart, Craik and Jacoby (1976) cite the well known
Stroop effect as an example of some subjects' relative inability to
control their level of encoding by complying with experimental instruc-
tions. This problem is endemic to the nature of incidental learning
studies and complicates enormously the effects, analysis, and intexpre-
tation of various kinds of instructions given to subjects in incidental
learning paradigms. |

The problem alluded to here was encountered by Paivio and his
associates who were exploring the comparative effects of imaginal and
verbal encoding strategies on the retention of verbal materials that
varied in level of‘concreteness. Their hypothesis was that a set to
image highly concrete noun pairs should lead to better retention than
verﬁal encodings whereas there should be no differences between the two

types of processing for abstract pairs. A series of studi€s (Paivio &
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Yuille, 1967; Paivio & Yuille, 1969; Yuille & Paivio, 1968) failed to
demonstrate the predicted interaction between level of concreteness and
type of encoding. Finally, Paivio and Foth (1970) obtained the interac-
tion by requiring the subjects to overtly generate their own encodings,
i.e., they were required to pictorially represent their images or write
down the verbal encoding they had generated. It is entirely feasible
that in the present set of studies we can only claim to have had a fairly
strong measure of control over the nature of the subjects' elaborative
strategies in Experiments II, III, and VI where overt subject-generated
encodings were recorded in the context of each semantic processing task.
It was in thesé studies that a reliable relationship was found between

the depth-ordered scale and the various retention functions.
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Conclusion

The purpose of the present series of experiments was twofold.
Firstly although much evidence pointed strongly to the notion that
semantic processing consistently ensured a more durable memory trace
than processing material using coding operations from non~semantic
~ domains (Seamon & Virostek, 19785 no one had seriously entertained the
thesis that within a single domain deeper levels of processing could
produce stronger memory traces. Craik and Tulving (1975) suggested
that at.a given level more elaborative or richer encodings wouid increase
the probability of recall. Lockhart, Craik and Jacoby (1976, p; 81)
stated that further elaborations withinba domain and hence the richness
of the memory trace was a function of the number and nature of the
features analyzed. To the present author the term "depth of encoding"
as originally proposed (Craik & Lockhart, 1972) might be used to predict
memory performance within a domain, specifically, the semantic domain.

This naturally leads us to the second purpose of the present
study. As some researchers (Baddeley, 1976; 1978; Nelson, 1977) had
nicely pointed out, the concept of depth was potentially meahingless
‘ bécause of its inherent circulérity. Seamon and Virostek (1978)
dispelled this criticism by effectively demonstrating that recall increased
as a positive function of subject defined depth of processing. In
order to in&estigate the possibility of a continuum within a single
domain it was decided to independently define depth by deriving an
ordinal scale‘of selected semantic orienting tasks. The criteria
employed to obtain the scale were based on the latest descriptions of
the concept as expressed by Lockhart, Craik and Jacoby (1976). They:

stated "to the extent that the task requires further processing of the
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stimulus input conscious effort is involved" (p. 81). Of course,
the idea of attention as the central processor in primary memory was
not new. It was discussed fully by Craik and Lockhart (1972) and its
history is well documented by others (Murdock, 1972) withvits origins
being attributed to William James (1890).

The findings of the present series of experiments tends to con-
firm the hypothesis that within a single domain greater depth of
processing, és defined by tasks involving progressively deeper cognitive
analyses, is associated with higher levels of retention, After obtaining
a depth ordered scale (Experiment I) where subjects appeared to be able
to qualitatively differentiate among the semantic tasks, éubsequent
studies (Experiments-II, III, and VI) provided a broad base of empirical
support for the scale. The anomalous findings in Experiments IV and V
have been discussed elsewhere. It should be stressed, however, that it
is probably no longer tenable to attempt to account for memory performance
solely in terms of a single variable such as depth of processing. Jacoby,
Bartz and Evans (1978) argue convincingly for the need to identify
classes of situations wherein particular functional relationships may
" be observed. More specifically, they imply that future researchers
should "treat meaning (a variable that has traditionally been related
to the rate of learning and level of retention) as being dependent on
both the meaning-producing activity of the learner and the potential
meaningfulness of the material" (p. 342).

The over;ll findings of the presenﬁ studies can be interpreted in
the light of Craik -and Jacoby's (1975) theoretical account of the processes
thought to be operating in short-term retention. The present author agrees

with the contention that memory performance is determined in part by
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both the depth of stimulus analysis and the compatibility of the TBR
item with the analyzing structures. The latter is taken to refer to
existing cognitive structures, whose contents have been referred to

as constituting semantic memory (Craik & Jacoby, 1975). It is stressed,
however, that the analyzing mechanism necessary for perceptual encoding
is activated by the process of conscious attention. Presumably, tasks
requiring more conscious attention produce stronger traces which become
inputs in the episodic memoxy system, These inputs can be formed both

for the results of perceptual analyses and analyses reguiring the

extraction of stored features from semantic memory.

Retrieval from episodic memory can occur in one of two ways.
Jacoby (1974) proposed that recently encoded events can be accessed by
a backwards search or scanning operation with the likelihood of successful
retrieval diﬁinishing as the time between input and recall increases.
Alternatively, after some delay the subject may take recourse to a type
of reconstructive strategy where the contents of semantic memory (that
may have been involved in original encoding) are actively deployed .
This type of feedback is postulated to be particularly effective for

_ the reconstruction of deeper semantic encodings, thus producing better
recall.

In the present studies (especially Experiment II) it is suggested
that in some instances, subjects were using only the scanning mechanism
as a retrieval strategy, especially where the combination of the nature
of the TBR material and the task demands effectively precluded the use
of the reconstructive strategy. The latter was probably ineffectual
in those cases where little or no information was available from semantic

memory as an input during the original formation of the episodic memory
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trace. Presumably, this happened with DEF, SIM and DIFF tasks in
Experiment II. Also, there was a much longer delay between presentation
and test for items associated with these tasks, thus limiting the
effectiveness of the one remaining retrieval strateqgy, scanning back
through the temporally ordered epiéodic memory traces. If one wonders
why the impoverished nature of the stimuli did not interfere with
subjects carrying out the shallower tasks (e.g., Pleasant-Unpleasant)
that still, nevertheless, reguired them to orient to meaning attributes
of the TBR material, it could be argued that subjects tended to make
better use of the scanning strategy because of the relatively shorter
time lag between presentation‘and test.

With highly meaningful stimuli subjects were possibly making use
of both retrieval modes. Moreover, the compatibility of the TBR items
existing canitive stores was extremely high. Therefore, relatively
little conscious effort was required to carry out each of the semantic
tasks. If conscious effort or attention is related to depth, the
relative superiority of the higher ordered tasks (found to some extent
in Experiment II and more strongly in Experiment III) would be expvected
to dissipate as the meaningfulness of the material increases. This is

precisely what happened in Experiment VI,
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Depth of Ptccessing - An Historical Review

Antecedents of Levels of Processing

During the 1960's a general consensus evolved about the nature
of human memory that took the form of compuger based models. Most
of the proposed models were described in terms of a series of stores
each with its own information processing capabilities (Atkinson &
Shiffrin, 1968; Broadbent, 1958; Murdoch, 1967; Neisser, 1967; Waugh
& Norman, 1965). It was largely agreed that af least three types of
storage systéms existed: a type of éensory or iconic memory, a short term
store (STS) and a long term store (LTS). It was proposed that new
information enters directly into memory through sensory receptors and
is first registered in a modality specific storage system'where certain
perceptual analyses are carried out on the sensory features of the
stimulus item. Information could only be held here for vexry brief periods
of time énd was highly susceptible to decay unless specifically maintained
in conscious awareness. Although the capacity of this system was thought
to be large, its sole function was to register and retain the incoming
information long enough for various types of coding processes to act
upon the information. These processes might involve transforming and
ﬁransferring selected features to the next store called the short-term
store (STS) whose capacity was sharply limited (Broadbent, 1958; Miller,
1956). In fact, Murdock (1967) in his modal model felt that short term
memory, ifbrequired to maintain perfect information, was perhaps limited
to four items.

Inform;tion could be maintained in STS by continued attention
and/or rehearsal and was thought to be predominantly acoustic (Baddeley,
1966; Conrad, 1964) or phonemic in nature (Shulman, 1971), although .

probably visual as well (Kroll, Parks, Parkinson, Bieber & Johnson, 1970;



72

Parkinson, Parks & Kroll, 1971), and possibly even semantic (Shulman,
1970, 1972). In any event, the duration of the newly formed trace was
thought to be relatively short - up to thirty seconds (shiffrin &
Atkinson, 1969), and information could be lost rapidly through displacement
(Waugh & Norman, 1965) or interference (Adamé, 1967) .

Information residing in STS, if rehearsed or reorganized in
terms of existing cognitive stores, could be transferred to a more
permanent form of storage with a certain probability. This store was
referred to as long term memory (LTM) and its capacity was thought to
be limitless.

It is not the purpose of the review section of this papér to
debate the various models of human memory that flourished in the 1960's
but merely to set the stage for Craik and Lockhart's (1972) highly
influential paper. The interested reader is referred to Norman (1970)
or Loftus and Loftus (1976) for excellent overviews of the various models
and their component storage, transfer and retention characteristics.

- Craik and Lockhart (1972) vigorously attacked the notion of
multistore models of memory, especially the necessity for information to
be transferred from one memory store to another. Instead, they postulated
that much research could be be£ter understood within the framework of
their "levels of processing” view. After highlighting the limitations
and inconsistencies of the "box model" approach in terms of capacity,
coding, and retention characteristics they suggested that memory trace
was a by-product of perceptual analysis and the retention was a positive
function of the depth of stimulus elaboratioﬁ. Essentially, memory was

viewed as a "continuum, from the transient products of sensory analysis,
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to the highly durable products of semantic—associati&e operations"” (p.676).

I+ was their contention that during stimulus encoding the TBR
material is subjected to different levels of processing with different
kinds of information being extracted at each stage. Sensory features,
oi surface structure details, are extracted first. At deeper levels, as
a word is recognized, it may trigger associations, images or stories,
based on the subject's prior experiences with that word. To the extent
the analysis made contact with (and use of) the contents of existing
cognitive structures the probability of recall for that word was greatly
enhahced.

Whenever a new conceptual framework is erected to.account, in
very general terms, for a huge body of existing data related to short-~
term retention, the explanatory and predictive capabilities of that
concept are open to scrutiny. The authors (Craik & Lockhart, 1972)
of the proposition that memory was a function of depth of stimulus
processing could hardly have envisaged the tremendous amount of research
ana literature the levels approach would generate. In the ensuing years
evidence both pro and con accumulated, oftentimes necessitating revisions
or modifications to the original concept as its explanatory powers were
tested and retested.

Before embarking on an examination of the major highlights relating
to the evolution of this new process view of memory, it may well be
useful to discuss in detail some of the major papers that were precursors
to Craik and Lockhart's new conception of memory. Many of the studies
and most subsequent studies involved the use of the incidental learning
paradigm where the TBR material remains constant and the experimenter

manipulates various task variables. Accordingly, to marshall support
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for the importance of the type of processing that goes on at input,

this review begins by looking at the early incidental learning studies

and the revelation that retention varied as a function of the nature

of the orienting task and in some instances was equal to intentional
learning. From there the paper attempts to trace the various

elaborations of the original Craik and Lockhart (1972) claim that
short-term retention is best understood in terﬁs of the type of processing
carried out on incoming information with deeper, semantic processing
being associated with richef, longer lasting traces.

Incidental Learning Studies

To lend support to their thesis, Craik and Lockhart reviewed a
series of studies involving the incidental learning paradigm wherein
the experimenter presumably has control over the type of processing the
subject applies to the material, a control that does not exist when
the subject is merely instructed to learn. The crucial factor then is
not the intent to learn per se but how the TBR item is processed. For
example, Eagle and Leiter (1964) had found superior recognition for
incidental learners over intentional learners where the incidental task
had called for subjects to classify words in terms of their syntactic
features (e.g., noun, verb, adverb and adjective). This finding has
since been replicated many times (Craik & Tulving, 1975; Hyde & Jenkins,
1969, 1973; Seamon & Murray, 1976) .

To illustrate, a number of studies by Jenkins and his
associates indicated that items processed invterms of their semantic
characteristics were recalled as well as an'intentional learning control
group and substantially superior to other incidental learning groups

whose tasks involved processing items interms of their physical attributes
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(Hyde & Jenkins, 1969; Johnston & Jenkins, 1971). Hyde and Jenkins
(1969) examined the effects of three different orienting taéks on the
recall of an auditorally-presented list of 24 words. The three orienting
tasks involved:

a) judging the pleasantness of each stimulus word

b) deciding whether each word in the list contained the letter "e"

¢) estimating the number of letters in each word
Recall was greatest for those subjects engaged in the pleasantness
judging task, even in relation to the intentional learning group.
Superior recall was attributed to the fact that the subjects were
required to view each word as a meaningful unit, whereas in other tasks
it required the subjects to break each word into its component-letters
or elements. In a follow-up study Johnston and Jenkins (1971) used
rhyming as an orienting task in an attempt to have subjects respond
to each word as a whole unit as was the case for the pleasantness judging
group in the Hyde and Jenkins study. The stimuli again were twelve
highly associated word pairs and subjects in various orienting tasks
were required to either write a rhyming word for each word in the
stimulus list or, as in the case of the semantic orienting task,
vinstructed to supply appropriate adjective modifiers for given nouns or
nouns to be modified by given adjectives. Both these tasks (supplying
nouns or supplying modifiers) led to higher recall and clustering as
compared to control subjects who had performed no orienting task but
had been given standard instructions to learn. The control group and
the adjective-noun groups had superior recall to the rhyming groups.

In both studies the organization scofes {associative clustering
or items per.cateéory (IPC)) for subjects in the semantic processing
group were greater as well, suggesting that the semantic relationships

between the stimulus words are available for the organization of the
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subject's recall. The comparative effects of organization vis a
vis type of processing will be taken up in more detail in the following
section.

Following Craik and Lockha:t's paper subsequent studies attempted
to control the level and type of encoding in an effort to further
explore the claim that memory for an item is directly related to the
amount or depth of perceptual processing of the TBR item.

Craik (1973) described a series of five studies in which words
were analyzed to different and presumably deeper levels as evidenced
by increaéing levels of recall. 1In one of the studies (Experiment (V)
carried out in Craik's laboratory by Karl Egner, depth ofvprocessing
was manipulated in a within subject design by asking 20 subjects one of
the following questions prior to a brief tachistoscopic presentation of
a word:

1) Is there a word present?

2) Is the word in capital letters/lower case?

3) Does the word rhyme with =~ ?

4) Is the word a member of the following category? __

5) Does the word fit into the following sentence?

Tt was found that in addition to subjects requiring progressively more
fime to make a decision with each type of question, on a subsequent
recognition test performance was a function of the initial processing
depth.

Hyde and Jenkins (1973) examined a broad range of tasks within
the incidental learning paradigm. Two new syntactic tasks were devised,
in contrast fg the semantic and orthographic tasks used previously.
Specifically the tasks were a) determining the part of speech of the
TBR words or b) deciding whether each TBR word did or did not fit

into a particular sentence frame. The new syntactic tasks maintained

the virtue of requiring the subject to attend to each TBR word and to
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execute a judgment with respect to the word as a whole. On the
surface at least, these tasks resembled the semantic rating. tasks and
yet were quite distinct from the orthographic tasks used in earlier
studies that merely called for the estimation of word lengths or
required the detection of particﬁlar letters (and in which it might
be argued that subjects could perform the orienting task without
addressing the word as a whole). Hyde and Jeﬁkins also included two
semantic tasks requiring supjects to rate words for frequency of usage
or rate: them on a "pleasant-unpleasant"” dimension. The so-called
"non-semantic" task was checking the TBR words for the occurrence of
the letters "E" or "G". 1In this experiment Hyde and Jenkins employed
both associated words  as well ass semantically unrelated words., The
results indicated that the semantic orienting tasks prodpced better
recall in felation to the non-semantic tasks for the list of associated
words than they did on the unrelated word list i.e. the effects of
semantic orienting tasks were quite good with unrelated words (and
better than non-semantic tasks) but the task effect was considerably
enhanced with the list of associated words. Non-semantic tasks showed
" the same level of recall for both lists. Interestingly the pleasant-
unpleasant rating produced the highest recall, superior even to the
control group. Sentence-frame tasks produced the lowest recall.
Semantic processing tasks also led to higher degrees of associative
clustering than either the control condition or the non-semantic tasks.
One might question Hyde and Jenkins'_cléssificétion of orienting
tasks as semantic or non-semantic. Postman (1975) argues that while
checking for the presence of particular letters within a word need not

involve processing meaning attributes of the word, it is difficult to
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draw the same conclusions with respect to tasks requiring the
identification of parts of speech or judgments of the appropriateness
of the TBR word for a given sentence frame. Similarly, Postman
claims that not very much thinking about the meaning of the word
is necessary to decide its degree of familiarity and hence he
questions the classification of judging the frequency of a word as
a task involving deep semantic processing. To the present author
the distingtion between semantic and non-semantic encoding should
be made on the following basis: semantic processing involves attending
to both connotative (emotional, affective) and denotative (referential,
lexical) attributes of the word (Herriot, 1974). Non-semantié
processing involves graphemic or phonemic features of therstimulus.
Hencé it is suggested that judging a word's part of speech or whether
it fits a given séntence frame involves processing of a semantic nature.
Judgments relating to frequency of occurrence in the language are
similarly placed in this category.
‘ All of the abovg studies suggest that regardless of instructions
to learn, retention s substantially determined by whether or not
‘ the subject engaged in semantic processing. When the orienting task
was non-semantic, retention Qas considerably lower.

Hyde (1973) tried to answer the question of why semantic
processing leads to better retention. Does it require more effort?
Is it a fﬁnction of the difficulty of the task or the amount of
processing time required? Hyde varied the degree of processing
difficulty within two general classes of orienting tasks. Because
the aim of this ekperiment was to examine the relative effects of.
effort and type of task, only the incidental condition was utilized.

One of the semantic groups rated the words (twelve medium associatively-
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related word pairs) as to their "pleasantness" or "unpleasantness”
‘on a simple five-point scale. The second group rated the words on
an "active-passive" dimension while another semantic group rated
words: on both semantic attributes. This last condition ostensibly
required more effort i than rating either attribute alone. Within
the non-semantic groups subjects were either asked to search for the
letter "e" in each of the words or were givenAthe apparently more
effortful task of noting the occurrence of both "e's" and "g's" in
the stimulus words. One final group performed both semantic and
non-semantic tasks on the stimulus words. Results showed that
within each condition (semantic versus non-semantic) the difficulty
of the oriénting task made little difference in terms of éifher
recall or associative clustering. Those subjects, however, engaged
in non-semantic tasks showed both reduced recall and reduced
clustering, thus adding substance to Hyde's claim that the degree of
difficulty of the orienting task has little effect on either recall
or associative clustering. It should be pointed out however, that
the double task (pleasant-unpleasant; active-passive), was almost
impossible to complete within the 5 seconds allotted for all tasks.
Although, as we shall see, study time is not a crucial determinant
of recall in and of itself, it might be argued that the effectiveness
of rating a word along two semantic dimensions was not fairly
evaluated since there was insufficient time to perform the relevant
analyses.
Another study (Walsh & Jenkins, 1973), attempting to account
for the superiority of semantic processing in memory performance,

examined the hypothesis that orienting tasks which require considerable
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time and effort might lead to more interaction with the material
and, hence, to greater learning than a task that was less demanding.
The alternative hypothesis was that retention would be a function

of the level of processing, with deeper levels leading to better
recall. Hence,the "process" hypothesis was more concerned with

the intrinsic nature of the task. For example, Hyde and Jenkins
(1969, 1973) and Johnston and Jenkins (1971) found that tasks
reguiring the subjects to process words as meaningful units yielded
higher levels of recall than tasks that required the subjects to
process the orthographic, phonemic or syntactic aspects of the words.
These earlier.studies however, had provided no direct evidencé
bearing on the "difficulty" or "effort" hypothesis. Conceivably,
the semantic tasks could simply require less time or more effort
than the non-semantic tasks. Again, the threeAdifferent orienting
tasks employed were "pleasant-unpleasant,” the "E" or "G" task
(i.e., indicating whether the words involved "e's" or "g's") and
éstimating the number of syllables contained in each word. Words
were read at the rate of one every four seconds and subjects engaged
in one or more processing tasks. The pattern of results showed that
retention of a list of 24 lo&—frequency English words was superior
for groups employing the semantic processing task either singly or
in combination with a non-semantic task over groups who employed
non-semantic tasks either singly or in combination. In fact it was
found that any combination of tasks used seemed to produce recall
similar to that.one would expect using the best of the combined
tasks alone. Hence, it was concluded that it is the gualitative
nature (or type of_processing).aséociated with the task that accounted

for the observed Aifferences in recall in this as well as earlier
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studies cited above. Experiments II and III found essentially the
- same results.

Factors Underlying Depth of Processing

The Hyde (1973) and Walsh and Jenkins' (1973) studieé were
the first serious attempt to systematically delineate the variables
that might underlie the concept of depth of processing. In the
ensuing years a variety of explanations were advanced to account for
the now reliable advantage of semantic over non-semantic orienting
tasks on subsequent recall. The rest of the review section of:this
paper traces some of the major developments that have led to’an
elaboration of the original Craik and Lockhart notion. . Why, for
example, do certain classes of orienting tasks consistently yield
higher recall than others? What are the factors that correlate
most highly with the concept of depth? The order of discussion of
each factor mirrors in part the chronological development of'this concept
and is therefore not meant to indicate the relative importance of
each factor. The cénclusion of the review section attempts to draw
together some of the more potent-variables° It is thought that
these include some of the following: clusﬁering at recall of
associatedly related list items; degree of secondary organization;
time required for processing; uniqueness or specificity of encoding
of the TBR item; degree of trace elaboration in terms of the number
and nature of features encoded at input; the interaction of variables
such as levgel of meaningfulness with depth of prdbessing; encoding
and retrieval cﬁes; amount of cognitive effort or conscious attention

involved in the extraction of richer features of the TBR material.
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Organization and Depth of Processing. This initial section

questions whether various retention phenomena (e.g. free recall)

-are attributable to organizational variables or depth of processing
variables. This is a most complex question. Aalthough historically
‘organizational theories precede depth of processing their origins

were plagued with the same problems (relating to definition and
clarification of the concept) as beset depth .of processing today.

Also the methods by which organization has been measured are varied
and sometimes questionable. The early work (Bousfield, 1953; Cofer
1965) examined clustering (associative and categorical) in free recall
and this was extended to non-categorized lists by Tulving (1962,

1964) with his emphasis on subjectivé units of organizétion. Mandler
(1967, 1972) explored the relationship between number of categories
and recall, concluding that total recall is a function of the number
of categories used in sorting. Bower (1972) demonstrated large empirical
effects which can be attributed té organizational processes. For
éxample, Bower, Clark, Lesgold and Winzenz (1969) showed that recall
was greatly facilitated if the TBR items were pré—organized

for subjects in terms of their conceptual hierarchies.

Some of the empiricai effects claimed by organization theorists,
however, may be open to interpretation in quite different terms. For
example, Lockhart, Craik and Jacoby (1976) suggest that sorting items
into categories might involve deep~level processing which in turn
leads to a more distinctive memory trace. Certainly the data of
Wood (l972)qsupport this notion.

To refocus on the original question, however, one might wonder

in what ways the concept of organization and depth of processing are
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similar and also, how do they differ. Mandler (1967) presented a
strong case that the availability of TBR words is not merely
facilitated by the subject organizing the TBR list presented but
that organization is a necessary condition for memory. What should
be stressed is that the subject organizes the list at input in

terms of intra-list associations, i.e., words may be semantically,
phonemically or structurally related and hence are organized in such
a way that these relationships facilitate rec;,all°

The concept of organization is contrasted with Tulving's (1872)
notion of encoding where a word is related to, and perhaps integrated
with, the contents of semantic memory independently of other list
words presented. Words can be encoded qué words (Craik & Tulving,
1975) or in terms of their extra-list associations and this is able
to produce good recall. The suggestion is that elaborate stimulus
processing leads to a new association - an association between the
TBR item and information currently stored in memory. Whether this
point of view represents a radical departure from organizational
processes remains to be seen.

Certainly it seems incorrect to talk of semantic processing
and organization as if they are mutually exclusive strategies. The
results of the studies discussed earlier (Hyde & Jenkins, 1969, 1973;
Hyde, 1973; Johnston & Jenkins, 1971) demonstrated that incidental
learning -tasks that orient subjects to the semantic aspects of words
significantly affect both level of recall and deg;ee of secondary
organization (as measured by associative clusteriﬁg). Several other
experiments (Till & Jenkins, 1973; Till, Diehl & Jenkins, 1975) have
provided additional evidence to suggest that subjects organize their

recall if task demands permit. Till and Jenkins' (1973) independently
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manipulated associative structure and task structure to see the
effects of task variables on organization of recall. In Experiment
I, using unrelated words, there were no differences in amount of
clustering for recalled words with respect to each type of oriénting
‘task. In Experiment II a list of high strength associative pairs
was used. In one group task activities were. made compatible with
the associative structure of the 1list i.e., tasks were assigned so
that members of each associative pair were processed with the same
task. In.another groﬁp the activities of the subject were in
opposition to the associative structure. The results indicated
reduced call for the different tasks condition, suggesting a strong
dependence of recall on semantic orgénization in storage; To.-
summarize, although associative clustering was greater than chance
in both conditions, it was effectively reduced in the different task
condition by the experimental manipulation of assigning different tasks
to each member of the associative pair.

Subsequently., Till, Diehl, and Jenkins (1975) replicated the
effects of the Till and Jenkins' .study by presenting members of
associative pairs in non-adjacent positions followed by orienting
tasks that were again the same (both semantic or both non-semantic)
or different for each member of the pair. The results showed that
irrespective of the task, percentage of clustering was greater for
pairs processed with the same task. The authors tentatively
concluded that clustering is not automatic and may in fact require
facilitatinqg by the way in which the experimenter manipulates the
task demands and- the manner in which they are assigned to the

associative pair members (p. 22). An alternative explanation to the
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above findings and one compatible with the current status of depth
of processing is that related items that cluéter at recall simply
indicates that the initiallyv recalled member serves as an efficient
.retrieval cue for the other (Horowitz & Prytulak, 1969). The
effectiveness of each recalled word as a retrieval cue for its

pair member was more potent following semantic than non-semantic
processing. Jacoby and Goolkasian (1973) foﬁnd essentially the
same results for semantically reiated versus acoustically related

pairs.

Bellezza, Cheesman and Reddy (1977) explored the relative
effectiveness of thematic organization and semantic processing as
determinants of free recall by attempting to manipulate semantic
processing and organization independently. Subjects encoded
alternate TBR words by either giving a meaningful sentence using
the word ("Remember Words") or thematically organizing words ("Story
Words") (Bower & Clark, 1969). Additionally, degree of semantic
elaboration was manipulated by having subjects generate sentences
of differing lengths on the assuﬁption that longer sentences would
provide more elaborate or unique encodings for each TBR words {(Craik
& Tulving, 1975, Experiment 7). Although there was no stronger
input-output correlation for words woven into a story than "remember"
words, as expected more "story" words were recalled than "remember"
words. The expected effect of a greater degree of semantic elaboration
associated with increasing sentence length did not materialize.
Experiment 3 was a further attempt to demonstrate that organization

is facilitative of recall beyond the effectiveness of semantically
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elaborating each TBR item. Both groups were instructed to form a
visual image of each word and rate it on a 7-point scale of difficulty.
The organization group (using Tulving!'s 1962 alphabétic mnemonic
technigue) was encouraged to form a composite visual image betﬁeen
' the previously formed visual image and some visual image of the beginning
letter (e.g., the letter B may be thought of as a fat lady). The
definition group produced a short definition for each word following
the rating task. Not surprisingly free recall was superior for
the mnemonic group. Additionally, three measures of organization
were used: (a) input-output correlation, (b) the correlation between
ofder of recall with recalled words ranked in alphabetical ofder,
(c) Roenker, Thompson and Brown's (1971) adjusted ratio of clustering
(ARC) score was computed with categories defined as words beginning
with the same letter. The only significant difference between the
two groups was on the third measure. The conclusion of the present
study that "semantic processing is necessary but not sufficient for
éptimal recall" (p. 542), however, remains suspect especially since
the mnemonic group received additional instructions to form composite
images at input, a strategy that is known to have potent effects on
recall even beyond the normél imagery instructions (Bower, 1972).
Furthermore, it is contended that both groups were engaged in semantic
processing and it is highly doubtful that organization and semantic
elaboration were manipulated independently.

Yet the overall pattern remains equivocal. Tversky (1973)
found that instructing subjects to search for relationships among
a list of to—be¥presented words and to group associated words together

had a faciliative effect on recall. This was particularly so when
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subjects received these instructions prior to list presentation

as opposed to just prior to recail° Further, Jacoby (1974) suggested
that requiring subjects to look back through memory of a list of
recently presented items for categorically related items led to
- the formation of an implicit contiguity which facilitated recall. It
was argued that "with semantically related items...the meaning

that is encoded is a product of the interaction among items rather
than the meaning of individual items" (p. 490). On the surface,
these findings appear to lend support to the Bellezza, Cheesman and
Reddy position. In Jacoby's study however, neither physical or
implicit contiguity of acoustically related items was shown to be

an effective aeterminant of recall. The effect was stiongest when
the items were processed semantically (i.e., categorically related).

In summarizing this section, it is worthwhile to re-examine

the notion ¢of organization. One thing appears clear. Organization
is based on common semantic properties, so that to say subjects have
organized a list of TBR items is to say they have processed them in
some semantic way. In that case, levels of processing researchers
have no trouble handling these data. ILockhart, Craik and Jacoby
(1976) concede that where organization leads to increased depth of
processing the resultant memory trace is more distinctive and hence
retention is likely to be enhanced. It is suggested that during

the formation of the episodic memory trace, where organization involves
seeking out relationships in semantic memory between the TBR items
the two prgcesses (organization and depth of processing) are probably
co~-extensive.

Time. Even the most recent formulations of the mechanisms that

are thought to underlie depth of processing, i.e., the concept of
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conscious attention or effort as proposed by Lockhart, Craik and

Jacoby (1976), héve to consider the possibility that time may be

a correlate of depth: Conscious attention requires time. As

mentioned earlier in this review, Craik (1973) tentatively suggested

- that deeper levels of analysis require more time. Craik and Tulving

{(1975) entertained this notion more seriously in their series of

studies. Usually questions of three kinds were asked of subjects

prior to presentation of a word. These questions required decisions

about physical, phonemic, and semantic attributes of the words.

The questions were: a) Is the word in capital lettersz.

b) Does the word rhyme with ---? and c)."Is the word in the category
?" (or "would the word fit in the sentence ?"). Results

were consistent in Experiments 1-4 revealing that both decision

latencies and subsequent performance on tests of recognition of

recall increased as a monotonic function of level of procéssing,:i.e.,

as the questions moved from structural to phonemic to semantic levels.

Hence there seemed -to be strong indications that processing time might

serve as an independent index of depth. However, subseguent re—examination

of the data from Experiment 2 showed that this relationship was

not critical. By looking for the recognition levels for subsets

of words whose decision latencies were appreciably different it was
found that the slowest responses led to no higher retention as
measured on a recognition test than that subset containing the
shortest decision latencies for each task. Subsequently, it was found
(in Experiﬁent 5) that a shallow (but difficult) task led to poorer
retention than aeéper (but easier) tasks despite the latter taking
less time for processing.

Gardiner (1974) also examined the relationship between initial
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processing time and subsequent recall to see what support there
was for time as an independent criterion of depth. Subjects were
told to look for a target word in a series of to-be-~presented words.
In each case the target was defined semantically in terms of one
' (the target is a country) or two attributes. (the target is..a '’
European country) or phonetically, again with one attribute (the
target contains the sound /1/) or two attributes (the target contains
the sounds /1/ and /n/). In each case the decision latency for
the response to each target word was recorded. Subjects took longer
to process the target words phonetically than in terms of semantic
attributes and yet recall for semantically processed targets‘was
superior to target processed in terms of phonetic attributes.

However, in the Gardiner study, it could be argued that
subjects were not selectively attending to the whole word but
identifiying target words on the basis of constituent phonemes.
An earlier study by Mondani, Pellegrino and Battig (1973) however,
?equired subjects to attend to a whole word (e.g., CHERRY) prior to
either orthographic processing (choose the correct response from a
set of alternatives where in all but one there was a letter not in
the word e.g., CJUL, CXED, éHEP, CREH) or taxonomic processing (where
the alternatives were DWELLING, ANIMALS, SPORTS, FRUITS). These
authors found that, while orthographic processing took longer than
taxonomic processing, recall was superior for words processea
taxonomically. Jacoby and Goolkasian (1973, Experiment I) reported
that while acoustic processing took less time than category processing,
recall for the latter was superior. Seamon and Murray (1976) also

found a negative correlation between decision time and recall as a
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function of type of processing and level of meaningfulness.

More recently, Goldman and Pellegrino (1977) added further
evidence to the claim that retention differences are not simply a
function of total processing time (providing one accepts reaction
time as an indicator of level of processing). Specifically, they
found that the latency for decisions about acoustic versus orthographic
attributés of words was approximately the same (e.g., 610 msec vs.

630 msec.) although these tasks led to differing levels of recall.
Further they found that negative decisions took longer than positive
decisions but positive ones were better recalled (This phenomenon

of the superiority of ‘yes' over 'no' decisions will be taken up

in more detail later in this review).

In summary it may be said that the duration of the encoding
process may not be the critical factor for registering events in
memory. The implication (to be tested in the present thesis) is
that processing time may only be important to the extent that it permits
deeper levels of aﬁalysis to be carried out.

Uniqueness or Distinctiveness of Encoding. It has long been

accepted that decreased similarity among list iteﬁs implies less
retroactive interference at recall (Adams, 1967). In the discussion
so far we have noted a consistent advantage for items encoded in

terms of theirvsemantic features as opposed to items processed in
terms of phonemic, orthographic or other structural characteristics.
Certainly encoding at the lower structure levels (i.e., checking a
list of words for a "Es" or "Gs") does not lead to a particularly
distinctive stiﬁulus encoding. Perhaps the laws of interference could

be invoked to explain the obtained retention differences. Semantically
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ehcoded items are likely to be more distinctive, since in a
list of unrelated words there is not much likelihood of a severe

" overlap in terms of their meaning attribufes. On the other hand,
many of the so-called non-semantic tasks described so far have

" entailed rgdundant encoding to 'the extent that the same encoding
guestion is asked of successive list items. The effect: of this

is to increase the probability of intefference of similarly encoded
items of recall.

Moscovitch and Craik (1976) explored this possibility, i.e.,
that the levels of processing notion is in accord with an encoding
distinctivéness hypothesis. It was hypothesized that deepef
analyses set the stage for more unique or distinctive enéodings in
memory. Before being exposed to a TBR word for 200 msec subjects were
primed with one of the following questions:

(a) Does it rhyme with ?

(b) Is it in the category ?

(c) Does it fit in the sentence ?

On the basis of Craik's (1973) higher recognition levels for
sentences frames over categories, the authors predicted retention
would be a < b < ¢.. It was suspected that sentence frames would
provide a more unique encoding context than either of the other
types of questions. As speculated earlier, shallow encodings
having to do with typescript or rhyme, provide relatively redundant
rather thép specific encoding contexts for the TBR items. The
distinctiveness of category names is also guestionable, especially
as the number of TBR items associated with a particular category

increases (Tulving & Pearlstone, 1966). Since half of the subjects
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were supplied with the encoding questions as retrieval cues at re-
call there was also some interest as to whether the expected effect
due to levels would be attenuated by the aid of a retrieval cue
at recall.

The now reliable effect due to levels was obtained i.e.,
retention was in the order a < b < ¢. Providing subjects with the
original questions as retrieval cues_magnified the effects due to
level of processing especially for the deeper encodings. This
interaction of encoding and retrieval factors in cued recall will
be dealt with more fuliy in the ensuing section.

To summarize the present study, léaving aside for the moment
the cueing effects, it appears that uniqueness of encoding is
important but only if the item is processed substantively (i.e.,
in terms of its underlying, deep features). Surface-level unidueness,
in and of itself, does not guarantee the memorability of an item.

.To clarify the distinction, consider Expetiment II1.wherein

semantic processing for a set of 6 TBR words weré encouraged in terms
of encoding guestions that were unique in terms of surface structure
(i.e., Is it a garment? Is it a form of apparel? 1Is it clothing?
Can you wear it?) but obviously substantively similar (i.e., they

all meant the same thing). In the shared condition all questions,
relating to the same category of TBR words were the same. Since
there was no differences between these two conditions in levels of
cued recakl it was concluded that for semantic processing formal or
surface structure unigueness was not conducive to greater retention.
In the third condition in this study each TBR word had its own unique

encoding question, in both form and substance. Recall was markedly
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superior for this condition only when the items were processed
semantically.

One is tempted to conclude from the results of Experiment
IIT that even under conditions of free recall deeper levels of
processing presumably would create more unique or accessible
memory traces and hence facilitate retentiop. Certainly in the
Moscovitch and Craik study, under conditions of cued recall,
encodings of TBR words had to be semantically distinctive before

recall was enhanced. Lockhart, Craik and Jacoby (1976) underlined

this point by speculating that phonemic encodings are somehow not
as distinctive or unique as semantic encodings. Certéinly the range
of phonemic attributes is smaller and more redundant for a given
list of TBR words than the set of semantic attributes that may be
tapped. Being more aiscriminable it is understandable that tasks
requiring analyses of these deep semantic features would provide
" a more distinctive encoding that would enhance retrieval of the list
items.
In a recent study, Reed Hunt and Mitchell (1978) attempted
to extend the distinctiveness hypothesis to several non-semantic
domains (i.e., phonemic and orthographic) by arguing that Yif the
distinctiveness of -the episodic memory trace is an important determinant of
memory, orienting tasks drawing attention to highly specific, non-
semantic features also should facilitate recall™ (p. 122). These
authors claimed that Moscovitch and Craik's failure to find a
facilitative effect with unique rhyme encodings on recall may have

been a function of the particular list of words used, which potentially
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rhymed with large numbers of other words. These authors,

using low-rhyme words (e.g., devil, truth), obtained bétter
retention in free recall compared to words that rhymed with
large numbers of words (e.g., meat, pride). Within the
orthographic domain, too, recall was better following processing
of orthographically distinct words (e.g., lymph, gnaw) versus
orthographically common words (e.g., harp, kennel).

Craik and Tulving (1975, Experiment 8) also found that
when rhyme encodings were made more unigue (by reducing the set
size to be encoded to 4 in a set of 60 TBR words) their recall
was enhanced to the point where they were equivalentvto recall
of 40 (out of 60) categorically encoded words. This uniqueness
effect was not, however, obtained for case-encoded words or for
the category group where recognition also did not vary substantially
as a function of set size. The overall conclusions therefore
remained tentative in this study as to explanatory powers of
uniqueness of encoding.

Elaboration and Depth of Processing. The Craik and

Tulving (1975) series of éxperiments beganntas=an attempt to
support the original Craik and Lockhart (1972) position that
memory for an:event is dependent upon the nattire and nunber.

6f peréeptual analyses carried out at input. Accordingly, they
embarkéd on a series of 10 experiments to fully explore the notion
of depth Lf processing. These experiments will not be dealt

with in 4o0to at the present time but will be referred to in

various sections to f6llow in order to bolster arguments or provide
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counter points of view to the extant mechanisms postulated to
underlie the level of processing effect. The results of Experiments
1-4 replicated the earlier findings (cited above) that showed
superior retention in both recognition and recall for items
processed in terms of their semantic features irrespective of
whether subjects were given incidental or intentional learning
instructions. The authors were somewhat peiturbed at the
consistency of their findings even under intentional learning
conditions since it was thoucht that irrespective of the orienting
task subijects would engage in some semantic analyses thus tending
to equalize retention across conditions.

The notion of 'depth' was retained since it connoted
greater degrees of semantic analysis but the concept of amount
of stimulus elaboration or spread of encoding was introduced to
better characterize the empirical findings. This modification
~to the original depth notion was also invoked to explain the
discrepancies in éecall associated with Yes and No responses. The
results of Experiments 1-4 had éonsistently yielded higher retention
levels for encoding questions requiring a positive response. It
was suggested that in the case of a positive response the TBR item
and the encoding context formed a more coherent or elaborate unit
since it was well integrated or congruent (Schulman, 1974). Although
not entirely relevant to this section the Schulman study merits some
discussion since the findings have been increasingly utilized by
jevels researchers to account for consistently higher recall patterns
associated witﬁ positive decisions (e.g. Is a cork screw an opener?)

as opposed to negative decisions (e.g. is spinach ecstatic?) The
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effect is quite pervasive having been obtained for both free and

cued recall as well as recognition. It was Schulmanis contention
that congruous encodings foster better relational encoding. This
explanation seems unsatisfactory especially since both encodings

involve semantic processing.

The present author feels that congruous encodings entail
processing more relevant (sometimes definitive) attributes of the
TBR item. At retrieval greater use can bé made of existing cognitive
information in reconstructing the original encoding. This strategy
is not available for the recovery of'inqongruities (i.e., we do
not normally think of spinach as being ecstatic.)

To summarize, effective stimulus elaboration involves the
analysis of attributes that are both unigue with respect to TBR
word and salient insofar as they form a connection or congruency
between the task demands, the encoding context, the TBR word, and
additionally, the  -contents of semantic memory.

These results might as easily be interpreted using the notion
of uniqueness. Unigqueness as we have seen has no small part to
play in accounting for the-results of depth of processing studies
(Moscovitch & Craik, 1976; Reed Hunt & Mitchell, 1978). Furthermore,
we have seen that subjects instructed to form bizarre or unusual
images between a pair of words are able to subsequently recall
significantly more words than subjects given standard imagery
instructi;ns (Delin, 1968). Certainly incongruous and distinctive
encodings are not mutually exclusive terms. Craik and Tulving

themselves were able to wipe out the Yes/No differences by encouraging
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equally elaborate encodings in both cases. In Experiment 6
eight dimensions (size, lengtﬁ, width, height, weight, temperature,
sharpness and value) were used and subjects were asked to respond
"Yes" or "No" depending on whether the TBR word was "greater than"
or "less than" a reference object on one of eight dimensions. 1In
a cued recall procedure (where the original guestion was restated)
subjects recalled both sets of TBR words equally well suggesting
that original encodings were equally elaborate, irrespective of
whether the decision called for was positive or negative.

Further consideration of degree of elaboration revealed that
no simple explanation such as depth of processing could acéount
for the total range of memory phenomena. To illustrate, Craik and
Tulving (1975, Experimeht 7) manipulated degree of elaboration
within the semantic domain. Sentential contexts in which the TBR
word was to be embedded, were designated "simple,” "medium," and
"complex" primarily in terms of the length of the sentence frame.
Subjects in an inéidental learning study responded "Yes" or "No"
if the TBR word fitted the senﬁence frame. Results strongly
supported the expectation'that free recall levels would be higher
as the degree of elaboration of encoding context increased. What
is important to note is that the effect due to sentence complexity
was magnified in cued recall when subjects were given the original
sentence frames in an attempt to boost recall. These results
were nicely replicated by the cued recall aspects of the Moscovitch
and Craik (1976) study.

It has Secome clear to levels researchers that the qualitative

nature of the mental operations during encoding has a decisive impact
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on the probability of recall. Of more importance, is the fact
that the memorial consequences of various elaborative encoding
strategies can be enhanced considerably by reinstating the
original encoding context at recall, i.e., by providing cues

at recall that had been part of the original encoding environment.
Tulving (1974) had stressed the importance of certain cues
available to the subject at recall and the way in which they might
interact with, and assist in, the.retrieval of the episodic

memory trace. This interaction is the subject of the next section.

Levels of Processing and Cueing. While the beneficial

effects of cued over non-cued recall haé long been established
(Mandler, 1967; Tulving & Pearlstone, 1966) only recently have
researchers investigated the‘effects of cued recall as a function
of différent levels of processing. Mondani, Pellegrino and Battig
(1973) in addition to demonstrating a superiority of taxonomic
processing over orthographic processing showea that supplying

cues after free recall was bengficial for the taxonomic processing
group only.

Nelson, Wheeler, Borden and Brooks (1974) examined the
combined effects of levels of processing with retrieval cue
effectiveness in a cued recall study where presentation of 24 pairs
of words (cue and target) was fast (l.2ysec.) or slow (3.0 sec.).
Cues were either weak or strong in terms of their relationship to
the TBR wbrd and were either a rhyme or a synonym. Subjects were
informed that the word on the left side of the pair was a cue that
either "rhymed with" or "has a meaning similar to" the TBR word.

on the right. Cues were available either at study and test or at
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test only. Note that in the latter case, the relationship of
the retrieval cue to the TBR word was explained only after list
presentation.

The most notable outcomes of this study were that a) best
cued recall was for synonyms when they were available at study
and test for the slow rate b) providing cues during both study and
test did not enhance recall for rhymes but'strongly facilitated
recall for synonyms. The relatively poor recall for synonyms
where the presentation rate was fast and the cue present only at
test is interpretable in light of a levels of processing viewpoint
and also in terms of the encoding specificity principle (Tulving
& Thomson, 1973). 1In terms of the former, it had been hypothesized
that synonym recall might be less effective than rhymes at the
fast rate since there would be insufficient time available to
achieve the degree of elaboration or semantic analysis the task
required. As stated earlier while time per se may not be an index
of depth of procéssing, it is nevertheless important to the extent
that it permits relevant analyﬁ@s to be carried out on the stimulus
material.

In terms of the encoding specificity principle the Nelson,
Wheeler, Borden and Brooks study confirms the importance of the
interaction between encoding ana retrieval operations in cued recall
when attempting to provide a complete account of memory processes.
The pringiple which grew out of earlier work by Tulving and Pearlstone
(1966) and‘Tulving and Thomson (1973) states that "specific encoding
operations performed on what is perceived determine what is stored,

[implying that different types of processing produce different types
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of memory tracesl), and what’is stored determines what retrieval
cues are effective in providing access to what is stored" (Tulving
& Thomson, 1973, p. 369).

The interactive effects of these two variables has since
been replicated many times (Craik & Tulving, 1975; Experiments
6 and 7 (for positive responses only); Fisher & Craik, 1977;
Moscovitch & Craik, 1976) especially when the cue - target
relationship is unique (Stein, 1877). Moscovitch and Craik
(1976) had also demonstrated the importance of unigueness of the
retrieval cue as & facilitator of recall but this had been
accomplished by varying the number of TBR words paired with each
cue. Stein, however, sought to extend the generality of the
concept by manipulating the uniqueness of the cue - target
relationship by varying the encoding instructions to subjects.
Specifically, subjects rated two unrelated words as "same" oxr
"different™ on a "hard-softﬁ dimension or rated the simile
"an X is like a ?" as "easy" or "difficult.” The hypothesis
that the more unique (or elabofate) encoding established in the
context of rating the word pairs as similes would subseqguently
lead to a higher level of effectiveness for one of the pair as
a retrieval-cue at recall was confirmed in Experiment 1 for cued
recall and replicated in Experiment 2 using a pair-recognition
task. The results of this study were claimed to be more supportive
of the egcoding specificity principle than the levels of processing
approach since it was subsequently shown that recognition (Experiment
3) and recallv(Experiment 4) was equivalent for both types of

encoding in the absence of any retrieval cues. Intuitively, both




