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Gains and Losses

Abstract

Enacting action phrases (SPT for subject-performed task) produces better free recall
than only learning the phrases verbally (VT for verbal task). A widespread
explanation of the enactment effect is based on the distinction between item-specific
and relational information. There is widespread agreement that the main reason is
the excellent item-specific encoding by enactment. However, there is little direct
evidence in the case of free recall. The role of relational information is less clear.
We suggest that content-based relational encoding is better in VTs than in SPTs. In
three experiments, in which multiple free recall testing used item gains and losses as
indices of item-specific and content-based relational encoding respectively, these
assumptions were confirmed. Consistently more gains (indexing better item-specific
encoding) and more losses (indexing poorer relational encoding) were observed in
SPTs than in VTs (Experiments 1 and 2). Furthermore, it was demonstrated that the
content-based relational information underlying losses is not identical with order-
relational information (Experiment 2). In Experiment 3, it was shown that an item-
specific orienting task for VTs produced an equivalent number of item gains and

losses as the SPT condition.
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Iltem-specific and relational information and multiple recall testing

The distinction between item-specific and relational information has proved to be an
important and valuable distinction in research on remembering (e.g. Hunt &
McDaniel, 1993; Marschark et al., 1987; McDaniel et al., 1986). Item-specific
information refers to the information which is characteristic for each individual item.
Relational information refers to inter-item relations. These two concepts have been
used successfully to explain such different memory phenomena as the bizarreness
effect (e.g. McDaniel et al., 1995), the generation effect (McDaniel, Waddill &
Einstein, 1988; Steffens & Erdfelder, 1998), the perceptual interference effect (e.g.
Mulligan, 1999) as well as to explain the differences in performance observed for
free recall and recognition memory (e.g. Einstein & Hunt, 1980; Hunt & Einstein,
1981), directed forgetting (e.g. Basden, Basden & Gorgano, 1993) or design effects

in recall (e.g. Serra & Nairne, 1993; Engelkamp & Zimmer, 1997).

However, measuring item-specific and relational information in free recall was
indirect because both components contribute commonly to recall performance. The
general procedure was to enhance item-specific and/or relational information relative
to some control by corresponding orienting tasks. Free recall was expected to
increase if either item-specific or relational information or both were increased. A
direct measurement of relational information was only possible by some
organizational score if the learning list was categorically structured (e.g. Hunt &
Einstein, 1981; McDaniel et al., 1986; Engelkamp & Zimmer, 1996). However, the
level of organizational performance in free recall did not provide direct information
about item-specific information in free recall. Iltem-specific information was assessed

in recognition memory tests. The results of these measurements were then



Gains and Losses

generalized to free recall (e.g. Hunt & Einstein, 1981; Engelkamp & Zimmer, 1996).
Hence, measurement of relational information in free recall was restricted to
categorically related lists, and measurement of item-specific information was

restricted to tests of recognition memory.

This situation changed in the late 1980s when the distinction of item-specific
and relational information was applied to the study of hypermnesia by Klein, Loftus,
Kihlstrom and Aseron (1989). In multiple recall studies, it is often observed that
performance in free recall increases with multiple testing. This phenomenon is called
hypermnesia. Hypermnesia is observed when during the recall trials it occurs more
often that new items are remembered in a test trial that have not been remembered
in the preceding trial (item gains) than items are forgotten from one test trial to the

next (item losses).

Klein et al. (1989) manipulated item-specific and relational encoding during
study. They demonstrated that encoding providing item-specific information
produced hypermnesia by facilitating recovery of new items over trials, i.e. by
increasing the number of item gains, whereas encoding providing relational
information produced hypermnesia by preventing the loss of previously recalled
items, i.e. by decreasing the number of item losses. Burns (1993), Burns & Gold
(1999) and McDaniel, Moore & Whiteman (1998) replicated the Klein et al. (1989)
results and provided evidence that item gains and losses can be used to index the
amount of item-specific and relational processing in a variety of experimental

contexts.

There is widespread agreement that conditions that foster relational encoding

(i.e. encoding of interrelations among the items) protect against the forgetting of
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items. This claim is grounded in the theoretical idea that relational information
encoded during study is used during test as a retrieval plan to generate the
particular items considered as targets (e.g. Burns, 1993; Hunt & McDaniel, 1993;
McDaniel, Moore & Whiteman, 1998). The retrieval plan that leads to the generation
of a particular item in one test trial will do so again in a next test trial and thereby
item forgetting is reduced. Without relational information, such consistent retrieval
plans would not easily develop, but rather the internally generated retrieval cues
would vary from one recall trial to the next. An item that would be generated in one
trial would not necessarily be generated in the next in this case. That is, without a
consistent retrieval plan, forgetting would be more likely (e.g. Burns, 1993; Klein et

al., 1989; McDaniel et al., 1998).

A theoretical argument why enhancing item-specific encoding consistently
leads to more item gains (e.g. Burns, 1993; Klein et al., 1989) is given by McDaniel
et al. (1998). McDaniel et al. (1989) suggest that focusing attention on individual
items produces a richer and more extensive set of features which are encoded about
each item. They assumed that an item would be recalled if some minimal number of
features is recovered. Therefore, an item with many encoded features that is not
recovered in one trial has a good chance that in the next trial a critical number of
features will be recovered. That means items which are encoded more richly will
produce more item gains than those with a less extensive set of features encoded
(cf. Craik & Tulving, 1975; McDaniel et al., 1998, p. 175; Nairne, Pusen & Widener,

1985).

A further important assumption of McDaniel et al. (1998) is that good item-

specific encoding does not necessarily mean that it reduces the likelihood of a stable
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and consistent retrieval plan provided through relational information, and vice versa,
that good item-specific encoding makes retrieval cues more effective no matter
which way the retrieval cues are generated. Particularly the latter assumption shows
that it is necessary to analyze both item gains and losses in order to learn about the
underlying item-specific and relational encoding processes and their contribution to

recall.

Altogether, there is ample evidence showing that the number of item gains
depends on the amount of item-specific encoding and that the number of item losses
is a function of relational encoding (e.g. Burns, 1993; Burns & Gold, 1999; Klein et
al., 1989; McDaniel et al., 1998; Mulligan, 1999). Therefore, it seems justified to
consider the number of gains and losses as indicators of the amount of item-specific
and relational information which is provided by a specific encoding task. Mulligan
(2001) has recently applied this logic to contribute to clarifying the processes
underlying the generation effect. In the present study, gains and losses will be used

to clarify the role of item and patrticularly relational information in action memory.

Iltem-specific and relational information in action memory

In studies of action memory, lists of action phrases such as ,open the umbrella® or
»Squeeze the sponge* are usually learned under two conditions. In a verbal task
(VT), participants just memorize the phrases. In a subject-performed task (SPT),
participants additionally perform the actions. In most experiments, they do so without
using real objects. A robust SPT effect is consistently observed in recall as well as in
recognition tests (see Engelkamp, 1998; Nilsson, 2000 or Zimmer, 2001 for reviews).

This effect is usually explained by claiming that SPTs provide better item-specific
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information than do VTs (e.g. Engelkamp, 1988; Helstrup, 1986; Knopf, 1991; Mohr,
Engelkamp & Zimmer, 1989). However, the empirical evidence in free recall has
been indirect until now. It is based on the finding that recognition memory is better in
SPTs than in VTs. Therefore it is assumed that recognition memory primarily
indicates item-specific information and that it is the same item-specific information

which is used in free recall (e.g. Mohr et al., 1989).

Other studies concluded that SPTs provide good item-specific information
from the observation that performance in free recall varies little for SPTs if the level
of processing is manipulated (e.g. Nilsson & Craik, 1990; Zimmer & Engelkamp,
1999). It is assumed that the item-specific encoding in SPTs compared with VTs is
basically very good and no room is left to increase it further. Similarly, no generation
effect was observed for SPTs (e.g. Nilsson & Cohen, 1988). The conclusion is that
generation increases item-specific information, and because item-specific

information provided by enactment is already good, it is difficult to increase it further.

From the findings that levels of processing and generation influence verbal
learning, but have little influence on learning by enactment, it is inferred that item-
specific encoding in SPTs is good by the very nature of the accompanying encoding
processes and better than in VTs as long as no explicit task reinforces encoding on

item information.

In other studies in which related lists were used, it was observed that
categorical clustering did not differ between VTs and SPTs, but that an SPT effect
can nevertheless be observed in free recall (e.g. Engelkamp & Zimmer, 1996). From
this finding it was concluded that item-specific information must be decisive for the

SPT effect because relational information does not differ. However, there were other
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studies (e.g. Backman, Nilsson & Chalom, 1986) which observed different amounts
of categorical clustering for VTs and SPTs so that no firm conclusions can be drawn.

Moreover, such evidence would be confined to related lists.

Altogether, the evidence that SPTs provide better item-specific information
than VTs is rather indirect, and more direct evidence would be desirable. Studying
the number of gains in the multiple testing paradigm offers the possibility for such a

direct test.

There is less agreement in regards to the role of relational information, and
most of the discussion was focused on categorically structured lists. Hence, the
findings are confined to clustering scores, and they are as inconsistent as the
theoretical positions (e.g. Backman, Nilsson & Chalom, 1986; Zimmer & Engelkamp,

1989; Engelkamp & Zimmer, 1996).

The focus here is on unrelated lists as the more general case. Unrelated lists
have rarely been studied before under the perspective of differential use of relational
information in VTs and SPTs, presumably because there was no convincing score to
measure relational encoding with unrelated lists. In our opinion, there is an essential
difference between processing of items of related and unrelated lists. Related lists
refer to inter-individually shared long-term knowledge structures such as episodes or
taxonomies. It seems likely that items of related lists automatically prime other items
from the same category via spreading activation (e.g. Fischler & Goodman, 1978;
Meyer & Schwaneveldt, 1979). Thus, they are probably automatically relationally
encoded even though the automatic encoding may be completed by controlled
encoding processes (e.g. Neely, 1977). In contrast, items of unrelated lists do not

refer to such well established inter-individually shared knowledge structure. In order
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to encode them relationally, participants must actively search for idiosyncratic
associations. For instance, if “put on the hat” and “open the umbrella” are presented,
these two items may be relationally encoded by thinking of leaving the house on a
rainy day. We refer to such relational encoding as content-based relational encoding
because these encoding processes are induced by the specific item contents. The
items which are associated in such a way do not necessarily have to occur as

neighbors on the study list.

We assume that such idiosyncratic content-based relational encoding
processes are easier in VTs than in SPTs because enacting actions focuses
attention on the processing of the individual items and distracts it from inter-item
associations. Listening to or reading an action phrase (e.g. “put on the hat”) and
enacting it forces the participants to understand the command and to perform it, and
to do the same when the next item follows (e.g. “open the umbrella”). Only listening
to or reading the phrases, in contrast, does constrain the encoding processes less
and encourages or, at least, allows one to also focus on semantic relations among

the items (Engelkamp, 1995).

The multiple testing paradigm also allows for the testing of this assumption. It
was therefore a main goal of the present study to demonstrate that the better item-
specific encoding of SPTs than of VTs is reflected in a greater number of item gains
in SPTs than in VTs and that the better relational encoding of VTs than of SPTs is

reflected in a smaller number of item losses in VTs than in SPTs.
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The distinction between content-based and order-based relational information

There is some evidence that unrelated action phrases are more difficult to relate if
the denoted actions are performed than if they are only listened to or imaginally
encoded. This evidence stems from paired-associate learning (PAL) experiments. In
these experiments, participants learned 12 unrelated action-verb pairs. In this
paradigm, it was observed that unrelated action verbs were particularly poorly
recalled for SPTs if a cued recall test was used (e.g. Engelkamp, 1986; Engelkamp,
Mohr & Zimmer, 1991). In order to explain this poor cued recall of SPTs, it was
suggested that enactment focuses attention on single item processing and thereby
hinders pair integration. However, the PAL paradigm has specific features which
render the interpretation of cued recall ambiguous. The poor cued recall of SPTs
might be due to two kinds of relational encoding difficulties. It might be assumed that
content-based relational encoding is difficult with SPTs, but also that order-based
(content-free) relational encoding is difficult with SPTs. It is difficult to decide
between both explanations because cued recall not only requires that unrelated
items are relationally encoded, but moreover in cued recall a target item must be
found from its partner item in a pair, that is, two particular items must be related for
no other reason than that they are neighbors of a pair (not due to any item content).
Therefore, we speak of order-relational information. The fact that in the PAL
experiments there is also the typical SPT effect in free recall (Engelkamp et al.,
1991) does not help to come to a clearer conclusion because it remains unclear
whether this effect is due to better item-specific or relational information of SPTs

than of VTs.

10
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However, there is some evidence from another paradigm that order-based
relational encoding is poor in SPTs. Order-based relational encoding was repeatedly
studied with short lists of 6 or 8 unrelated items. In such studies, order-based
relational encoding is usually measured by an order reconstruction test. In such a
task, the items are presented at test in a random order, and it is the task of the
participants to assign the items to their order at presentation (e.g. DeLosh &
McDaniel, 1996; Mulligan, 1999; Serra & Nairne, 1993). Engelkamp and Dehn
(2000) studied action phrases within this paradigm. They demonstrated that order
encoding was better if the participants observed how the experimenter performed the
actions than if they performed the actions themselves. However, this finding was
only observed as long as the type of task was a between-subjects factor. If the type
of encoding was measured within-subjects in one list, the disadvantage in order
reconstruction in SPTs disappeared. Order reconstruction no longer differed
between encoding tasks. A corresponding finding was observed in other studies
using other encoding tasks (e.g. DeLosh & McDaniel, 1996; Mulligan, 1999; Serra &
Nairne, 1993). This finding is generally explained by assuming that the continuous
shift between the encoding conditions impairs order encoding of that condition which
provides better order information in a between design (e.g. DeLosh & McDaniel,

1996; Serra & Nairne, 1993).

This point was discussed at some length because we assume that content-
based relational encoding operates independently of the type of design for the
encoding tasks. Content-based encoding is localized on a higher processing level
and should be relatively independent of physical conditions such as presentation
order. Hence, we assume for unrelated lists that SPTs provide poorer content-based
relational encoding than VTs. This disadvantage of SPTs should be independent of

11
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the type of design for the encoding factor. This latter attribute distinguishes content-
based relational encoding from order-based relational encoding which is dependent

on the type of design.

Therefore, it was a second goal of this study to test whether better relational
information of VTs than of SPTs, as indicated by the smaller number of item losses
in VTs than in SPTs, can also be observed in a within-subjects design for type of
encoding. If this were the case, we would conclude that order-based relational

information is not reflected in the number of item losses in multiple testing.

Increasing item-specific encoding in VTs makes VTs similar to SPTs

A last goal of the present study was to validate the interpretation of the number of
gains and losses as indices of item-specific and relational information in action
phrases. If the assumption is correct that enactment directs attention to processing
the single items and hence distracts attention from processing relations among the
items, then a similar pattern of gains and losses as for SPTs should be observed for
VTs if in VTs participants are given an orienting task which directs their attention to
single item processing and distracts it from relational encoding. Under such
conditions, the number of gains and losses in VTs should be increased compared

with standard VTs.

Overview of the experiments

In the present experiments, we will therefore use gains and losses in multiple recall
testing as an alternative approach for assessing the role of item-specific and

relational information in the enactment effect. The advantage of this approach is that

12
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it measures item-specific and relational information in recall and that it does so
directly from recall performance. In the other approaches item-specific information in
recall was assessed indirectly from performance in recognition memory tests.
Moreover, it allows one to measure relational information in recall of related and

unrelated lists (cf. Mulligan, 2001).

To our knowledge, there is only one study in which action phrases had been
studied before in the multiple testing paradigm. Olofsson (1997) presented a list of
40 action phrases in VTs and SPTs and tested recall in three trials. Using the
number of inter-test gains and inter-test losses as indices of item-specific and
relational information, Olofsson provided evidence that action phrases that are
symbolically enacted during study led to more gains than losses, i.e. showing
hypermnesia, whereas gains and losses did not differ for action phrases encoded in
VTs. Moreover, there were more gains and more losses in SPTs than in VTs

indicating better item-specific and worse relational encoding in SPTs than in VTs.

However, with regard to evaluating explanations of the enactment effect by
the componential analyses of multiple testing, a single experiment is clearly
insufficient. A first goal of the present study was therefore to investigate whether we
could replicate the results reported by Olofsson (1997). In order to yield more
generalizable results, we used three different lists and five recall test trials in
Experiment 1. In addition, we counted correct phrase recall instead of only counting

the correct recall of the nouns as did Olofsson (1997).

In Experiment 2, we used a within-subjects design for type of encoding

instead of a between-subjects design. This experiment served to generalize the

13
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finding across design type and thereby to demonstrate that losses do not reflect

order-based relational encoding processes.

In Experiment 3, we only used VTs and manipulated the degree of item-
specific encoding by comparing standard VTs with VTs in which the participants
were pushed to focus on item-specific information by a corresponding orienting task.
This experiment served to demonstrate that pushing item-specific encoding in VTs
makes the pattern of findings similar to that of SPTs and thereby validating the

assumption of SPT encoding.

14
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Experiment 1

In Experiment 1 we contrasted two conditions, one in which participants encoded

several action phrases by attentive reading (VT) and the other in which subjects had
to perform the actions (SPT), both in unrelated lists. We assumed that SPTs provide
more item-specific information than VTs, which should result in more item gains in a
multiple testing for SPTs than for VTs. In contrast in VTs, we expected a more active
encoding of content-based relational information than in SPTs. This should result in

reduced item-losses compared to SPTs.

Method

Participants

42 students at the Saarland University participated in the experiment. They were
paid for their participation. Of the 42 participants, 21 were randomly assigned to the

VT condition and the remaining 21 to the SPT condition.

Material

The material consisted of three lists with 42 action phrases. The phrases described
everyday actions which were unrelated like ,set the table“ or ,light the match”. To
control the distribution of the items over the list positions, each participant was
presented one of the three learning lists in a different order. For this purpose, the

phrases were moved through the list in blocks of 6 items.

Procedure

In this experiment each participant was tested individually. The participants were

instructed to learn a list of action phrases for a later memory test. Half of the
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participants were requested to learn the presented action phrases by attentive
reading (VT), the other half was directed to learn the phrases by performing the
actions symbolically (SPT). The action phrases were shown one after the other on a
computer screen. Each phrase was preceded by a warning tone and displayed for
five seconds. After an interval of 500 ms, the next phrase appeared on the screen.
After learning the phrases, participants were requested to write down all phrases
they could remember in 4 minutes. This was followed by another four successive

free recalls.

Results

Since participants studied three different learning lists it must be examined whether
the lists make differential effects on the results. Since there were no different

impacts, the data were combined in the following analyses.

The data of the recall tests are presented in Table 1.

Table 1 about here

The 2 x5 ANOVA yielded a significant enactment effect (E(1,40) = 28.05, MSE =
.0574, p<.000). Recall of SPTs (.39) was better than of VTs (.22) There was also a
recall test effect (E(4,160) = 6.13, MSE = .0011, p<.000). Recall performance
increased over trials. The interaction of type of encoding and recall test approached
significance (E(4,160) = 2.01, MSE = .0011, p<.10). Separate analyses for VTs and
SPTs yielded the following effects. The test effect for SPTs was significant (F(4.80) =

6.41; MSE = .0012, p <.001). However, for VTs it was not (E<1).

The data for the recall components are depicted in Table 2. There were more

item gains after SPTs (7.67) than after VTs (3.00) (E(1,40) = 18.34, MSE = 3.1167,

16
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p<.000), and gains decreased over recall tests (E(3,120) = 2.76, MSE = 1.7413,

p<.05). The interaction was not significant (E(3,120) = 1.17).

Table 2 about here

The analysis of losses yielded a significant effect of type of encoding (E(1,40) =
15.21, MSE = 1.5530, p<.001). SPTs (5.48) produced more losses than VTs (2.48).
Losses decreased over test trials (E(3,120) = 6.61, MSE = .8704, p<.001). Both
factors interacted (E(3,120) = 2.89, MSE = .8704, p<.05) due to irregular values over

test trials in SPTs.?

Discussion

The free recall performances showed a clear enactment effect over all recall tests,
and the recall performance increased over trials. Thus, hypermnesia occured.
However, the interaction indicated that hypermnesia was due to SPTs. The
hypermnesia effects were as to be expected on the basis of the literature (e.g.
Erdelyi & Becker, 1974; Payne, 1986 and 1987 for an overview). There was
hypermnesia in the nonverbal, subject-performed condition, but not in the verbal

encoding condition.

For gains, there was an SPT advantage over VTs and, more importantly,
there were also more losses for SPTs than for VTs suggesting that item-specific

encoding was better in SPTs and relational encoding better in VTs.

The number of gains and losses decreased over trials for VTs and for SPTs.

The finding that losses decreased over trials is to be expected if output strategies

17
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are becoming more stable over trials. The finding that the number of gains
decreases over trials is to be expected if items that have been recalled are likely to
be recalled again so that the pool of items from which gains are acquired becomes

smaller over trials.

On the basis of Experiment 1 and on the findings of Olofsson (1997) we can
summarize the following: There is clearly better item-specific information with SPTs
than with VTs. This fact is reflected in a larger number of item gains in SPTs than in
VTs. More important, because this has hardly been noticed before, VTs provide
better relational information, that is, they produce less item losses than SPTs in
unrelated lists. We attribute this latter effect to the fact that participants make more
use of active content-based relational encoding and that they retrieve the items more
strategically in recall of VTs than of SPTs. However, this advantage of VTs in
relational encoding cannot compensate for their poorer item-specific encoding

compared with SPTs as is reflected in the consistent SPT effect in free recall.

Experiment 2

As mentioned, Experiment 2 served to test whether the findings from studying VTs
and SPTs in a between-subjects design can be generalized to a within-subjects
design. In many SPT studies, within-subjects designs were used (e.g. Engelkamp,
1997; Engelkamp & Zimmer, 1997; Ecker & Engelkamp, 1995; Nilsson, Cohen &
Nyberg, 1989; Nyberg & Nilsson, 1995; see Engelkamp, 1998 for a review). Also, in
within-subjects designs a robust SPT effect can be observed. Furthermore, if also in

a within-subjects design more losses will be observed in SPTs than in VTs, such a
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finding speaks against the assumption that the underlying relational information is

based on order encoding.

The critical point is that order information is conceived of as a type of inter-
item relational information (e.g. Mulligan, 2001) and that it is assumed that
generation and enactment attract greater item processing at the expense of order
encoding, or, more generally, of inter-item relational encoding. The complementary
conditions should show the reversed pattern. They attract greater order encoding
and less item encoding. An important additional assumption of the item-order
hypothesis is that these assumptions are confined to between manipulations of
generation and enactment. Thus, for between manipulations of encoding, the item-
order hypothesis predicts both more gains and more losses for enactment than for
verbal learning. The order- as well as the content-based account make the same

predictions for this case.

However, the predictions diverge if within-subject manipulations of type of
encoding are considered. According to the item-order hypothesis, it is assumed that
in a within-subject design the contiguitiy of SPTs and VTs during list presentation
leads to an interaction in that way that SPTs influence and disturb the order
encoding of VTs (e.g. Burns, Curti & Lavin, 1993; DeLosh & McDaniel, 1996; Serra
& Nairne, 1993). Thus, the item-order hypothesis suggests that in a within-subjects
design SPTs still enhance item-specific encoding, but that it not only disrupts
relational encoding of other SPT items but also of VT items. Thus, for mixed lists
more item gains are predicted for SPTs than for VTs as before, but in contrast to

before, no differences in item losses are predicted any longer.
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The predictions from the content-based account of relational encoding are
different. From this perspective, relational encoding consists in the use of
idiosyncratic long-term knowledge structure, this use should not essentially suffer
from a within-subjects design. One would still expect less losses in VTs compared to

SPTs. Experiment 2 served to test these alternative hypotheses.

Method

Participants

The participants were 15 students of the Saarland University. The study was
included in a seminar for psychology students. They were randomly assigned to two
groups which were tested separately and only differed in the sequence of encoding

conditions.

Material

One of the three lists of Experiment 1 was selected per chance to act as the actual
learning list. It consisted of 42 action phrases. Since the subjects had to study the
list under a mixed encoding condition, which means that they had to encode some of
the items under SPT and the others under VT, two versions of this list were created.
For the first variant of the list each phrase was linked to one of the two encoding
conditions. A fix sequence of SPTs and VTs was stated, whereby not more than two
successive phrases were linked to the same encoding condition. The second version
of the learning list consisted of the same phrases in the same order. Only the type of
encoding for each item was inverted. A phrase which had to be encoded under VT in

the first version had to be encoded under SPT in the second and vice versa.

Procedure

20
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The procedure was along general lines analogical to Experiment 1. However, the
phrases were presented acoustically instead of visually. The participants were split
into two groups and the groups were tested separately. Each subject received a
booklet with the instruction and response sheets. Participants were requested to
study a list with action phrases some phrases under VT and some under SPT for a
later memory test. Before reading the action phrase the experimenter announced the
kind of encoding condition by saying ,perform, for SPT and ,listen,, for VT. Phrases
were presented with an inter-stimulus interval of 6 seconds. During the study phase,
all subjects had to close their eyes. After learning the phrases subjects turned the
page in their booklets to a blank sheet of paper and were instructed to write down all
phrases they could remember in any order. In case they were unable to recall the
whole phrase, they should at least write down the remembered part. The time given
for completing the recall test was set to 4 minutes. When the time had elapsed,
subjects turned the page and found a second response sheet again with the
instruction to write down all phrases they could remember. Afterwards free recall was
repeated another three times for the same material, five free recalls all together

then.

Results

The data of the recall tests are presented in Table 1.

The data of both experimental groups were collapsed. An ANOVA for free
recall in a 2 x 5 design with the factors encoding condition and recall test yielded a
clear-cut SPT effect (E(1,14) = 97.98, MSE = .0190, p<.000). Recall was better after
SPTs (.43) than after VTs (.21). Recall increased over test trials (E(4,56) = 4.74,

MSE =.0021, p<.001). Both factors did not interact (F<1).
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An ANOVA for gains approached significance (E(1,14) = 4.06, MSE = .7405,
p=.06). There were more gains in SPTs (3.47) than in VTs (2.20). However, recall

test (F<1) and the interaction of both factors (F=1.5) were not significant.

In an ANOVA for losses, the effect of type of encoding was significant (E(1,14)
=6.14, MSE = .3476, p<.05). There were more losses after SPTs (2.47) than after
VTs (1.40). The factor recall test (F(3,42) = 1.8, p = 16) and the interaction of both

factors (F=1.04) were not significant.

Discussion

As expected, there was also a SPT effect in free recall in the within-subjects design.
Furthermore, there was hypermnesia for both encoding conditions. These free recall
findings were confirmed by the componential analyses. More gains were observed in
SPTs than in VTs. Importantly, a higher number of losses after SPTs than after VTs
was also observed as in the previous experiments. The findings of the losses
support the assumption that content-based relational encoding is also better in VTs
than in SPTs in a within-subjects design. This finding is not in line with the
assumption of the item-order hypothesis that relational information of VTs is reduced

to the level of that of SPTs in a within-subjects design.

This finding makes clear that order-based inter-item associations (order-
relational information) must be distinguished from content-based inter-item
associations (conceptual-relational information). Losses do not indicate order-

relational information in this experiment.
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Mulligan (2001) applied a similar logic using the generation paradigm. He
observed in contrast with our finding an equal number of losses for generate and
read items in a within-subjects design. However, one must take into account that the
generation task is not in all respects similar to enactment. In particular, action
phrases are better memory units than cue-target pairs in generation studies. With
action phrases, rarely only the verb or the object is remembered. In the generation
paradigm, cue and target items are less tightly associated. Based on this feature of
cue-target pairs, free recall is usually restricted to target recall, and inter-item
associations are defined as inter-target associations (e.g. Hirshman & Bjork, 1988;

McDaniel, Waddill & Einstein, 1988).

Experiment 3

So far, the results of the multiple testing paradigm support clearly the assumption
that SPTs provide better item-specific and poorer relational information than VTs as
indicated by more item gains and more item losses in SPTs compared with VTs.
However, it might be desirable to validate these findings by manipulating item-
specific and relational encoding of action phrases directly. We assumed that
enactment by the very nature of this task draws attention to single item processing
and thereby distracts attention from relational encoding among the items. Therefore,
it is difficult to produce levels-of-processing and generation effects (e.g. Nilsson &
Cohen, 1988; Zimmer & Engelkamp, 1999). The situation is different for VTs.
Encoding processes of VTs are more flexible. Therefore, levels-of-processing (e.g.
Zimmer & Engelkamp, 1999) and generation effects (Nilsson & Cohen, 1988) can be

readily observed in VTs. If the reason for the specific SPT findings is indeed
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focusing on item processing and distracting from relational processing, VTs should
produce a similar pattern of findings as SPTs if the focus is directed on item-specific
processing and distracted from relational processing by a corresponding orienting

task. To realize such a condition, Experiment 3 was conceived.

Method

Participants

The participants were 30 students of the Saarland University. All the students
attended a lecture in general psychology. They were randomly assigned to two
groups. One group learned the items in VTs with standard instructions, the other
under instructions to assess the frequency of occurrence of the action events. This
instruction was intended to focus encoding on the single items. Each group

consisted of 15 students.

Material

One out of the three learning lists from Experiment 1 was randomly selected to act
as the actual learning list. The list consisted of 42 ordinary action phrases. The list

was presented in the same order to both groups of subjects.

Procedure

Participants were tested together in one group. In the beginning each participant
was presented a booklet with the instruction and response sheets. Participants were
first informed that they would be presented with a list of action phrases which they
should memorize for a later memory test. In addition, half of the participants were

asked to assess the frequency with which they had carried out each single action in
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the last three months on a scale from O to 4. For this purpose they were presented a
rating sheet in their booklet and as soon as an action phrase was presented during
encoding they had to mark their answer on the response sheet. The other half of the
participants were only informed that they would be presented with a list of action
phrases which they should memaorize for a later memory test. The experimenter read
aloud the action phrases with an inter-stimulus interval of 6 seconds. Afterwards they

carried out five successive free recalls each lasting 4 minutes.

Results

The data of the recall tests are presented in Table 1. The 2 x 5 ANOVA with the
factors type of encoding and recall test yielded no significant effect of type of
encoding (E(1,28) = 2.73, MSE = .0616, p =.11). There was only a numerical recall
advantage of VT + frequency rating (.41) over standard VT (.34). Free recall
increases significantly over test trials (E(4,112) = 5.57, MSE = .0013, p <.01). There

was no interaction between type of encoding and test trial (F < 1).

The data for the recall components are given in Table 2. There were more
item gains after VT + frequency rating (8.13) than after standard VT (4.67, E(1,28) =
10.13, MSE = 2.2238, p < .01). The factor recall test (F < 1) as well as the interaction

between type of encoding and recall test (F < 1) were not significant.

The analysis of losses yielded a significant effect of type of encoding (E(1,28)
=6.42, MSE = 1.5905, p <.05). There were more losses after VT + frequency rating
(6.13) than after VTs (3.80). Also, the factor recall test was significant (F(3,84) =
7.91, MSE =1.1619, p <.01). The number of losses decreased over recall trials.

There was no interaction between type of encoding and recall test (F < 1).
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Discussion

The findings support the theoretical considerations. Even if the item-specific rating
instruction for VTs did not increase free recall statistically over the standard VT
instruction, it did so numerically. A comparison with the recall performance of
Experiment 1 makes it clear that the performances of VT plus item-specific rating
were on the same level as free recall of SPTs in Experiment 1, whereas recall of
standard VT was clearly lower in Experiment 1 than in Experiment 3 (1(34) = 3.01, p
<.01). This finding suggests that the participants of the VT group in Experiment 3
were particularly good and possibly spontaneously used more active elaboration.
More important is the finding that the explicit instruction to focus on item processing
in VTs increased the number of item gains and losses compared to a standard VT.
These findings show that the orienting task to assess the occurrence frequency of
the action events not only increased item processing, but also reduced relational
processing. Focusing on item processing distracts, in this case, from encoding inter-
item relations. The fact that the number of item gains and losses in VTs with the
item-specific orienting task corresponded quite closely to those numbers in SPT in
Experiment 1 (8.13 vs. 7.67 for item gains and 6.13 vs. 5.48 for item losses)
reinforces the assumption that SPTs indeed focus attention on single item

processing and distract it from relational processing.

Although free recall performance increased over trials and hence there was
hypermnesia, this effect hold true for VTs and VTs + frequency ratings in this
experiment. However, as separate analyses for VTs and VTs + frequency ratings

showed, this increase was significant when frequency rating took place (E(4,56) = 4.45,
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MSE = .0015, p <.01); but not for standard VTs (E(4,56) = 1.37, MSE =.0011, p = .25).
Hence, hypermnesia effects of Experiment 3 were also similar to those of Experiment 1.
It suggests that the hypermnesia effect in SPTs is due to a rich item-specific encoding

combined with poor relational encoding.

General discussion

The three experiments reported here show a consistent pattern of findings. Firstly,
the well-established SPT effect was replicated. Secondly, SPTs produced more item
gains and losses than standard VTs independent of design type. Thirdly, if in VTs
item processing was pushed by an orienting task, more item gains and losses were
also observed than under standard VTs. Fourthly, there was hypermnesia for VTs

and SPTs, although hypermnesia seems to be more reliable in SPTs.

As was detailed in the introduction, there is no doubt that there is a robust
SPT effect in free recall (see e.g. Engelkamp, 1998, for a review). There is wide
agreement that this effect is due to better item-specific encoding of SPTs than of
VTs. However, as has become clear, the evidence is only indirect. Moreover, there is
less agreement on the role of relational information in SPTs. For related lists, the
assumptions and findings are inconsistent, and for unrelated lists, this topic has
hardly been discussed. The only theoretical discussion was led in the context of
PAL. There it was assumed that SPTs provide poorer relational information than

VTs. However, the findings do not allow for firm conclusions.

The experiments presented here served to clarify whether free recall of
unrelated action items is based on better item-specific and poorer relational
encoding of SPTs than VTs. It was assumed that enactment supports the encoding

of single item contents and at the same time reduces content-based relational
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encoding compared to VTs. As a means to test these assumptions, the multiple
recall testing paradigm was used, and the number of item gains and item losses was

taken as index of item-specific and relational information, respectively.

Our findings are fully consistent with the assumptions that SPTs increase
item-specific and decrease relational information compared with VTs. Experiment 1
replicated the result of Olofsson (1997) that there are more item gains and losses in
SPTs than in VTs for unrelated lists when VTs and SPTs are presented between-

subjects.

Experiment 2 showed that these findings can be generalized for a within-
subjects design of VTs and SPTs. The findings of Experiment 2 allowed at the same
time to refute the assumption that the poorer relational information of SPTs than of
VTs is due to order-based relational information. If this was the case, there should
have been no difference in the number of item losses in VTs and SPTs because it is
known that order-based encoding is decreased and does not differ if a within-

subjects design is used (e.g. Engelkamp & Dehn, 2000; Serra & Nairne, 1993).

Experiment 3 was intended to validate the assumption that focusing attention
on single item processing as in SPTs distracts simultaneously from relating the list
items. For this purpose, an orienting task was realized that focused attention of VTs
on single item processing and distracted it from relational encoding. This condition
was compared with a standard VT condition. The data showed that the pattern of
item gains and losses corresponded closely to that of SPTs, i.e. there were more
item gains and more losses with the orienting task than with standard VTs. This

finding validates the interpretation suggested here for SPTs.
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Altogether, the present study has presented direct evidence for the
assumption that SPTs provide better item-specific information than (standard) VTs
and it has presented evidence for the assumption that unrelated list items are more

difficult to encode relationally on the basis of the item contents.

The latter finding cannot be directly generalized to related list items. In
contrast to unrelated lists, the items of related lists are based on inter-individually
shared semantic memory structures. It is well documented that these structures
evoke automatic semantic priming effects (e.g. Neely, 1977; Perea & Rosa, 2001). It
is plausible to assume that the priming effects as far as they are based on automatic
spreading activation do not differ between VTs and SPTs. However, differences
might arise if the automatic processes are completed or followed by controlled
processes. These two factors might explain why the clustering findings for VTs and
SPTs with related lists are inconsistent (e.g. Backman et al., 1986; Engelkamp &
Zimmer, 1996). Moreover, the ARC measure seems to be less sensitive to

differences in relational encoding than item losses (cf. Burns, 1993).

In the present experiments, we observed hypermnesia for VTs as well as for
SPTs. Although type of encoding did not significantly interact with recall test, the
hypermnesia effect was apparently smaller in VTs than in SPTs. These findings are
in line with literature (e.g. Payne, 1987 for an overview, cf. also Mulligan, 2001)
according to which under verbal learning standard conditions hypermnesia was not
usually observed (see VT standard in Experiments 1 and 3 of the present study),
whereas there was consistently hypermnesia with nonverbal encoding (see SPT in
Experiments 1 and 2 of this study). Finally, hypermnesia for verbal tasks is likely if

elaboration is induced in verbal tasks (see VT + rating in Experiment 3 of this study).
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The explanations offered for this pattern of findings are controversial. In the present
study, we offered an explanation which refers to the item-specific and relational
framework (e.g. Hunt & Einstein, 1981; Hunt & McDaniel, 1993). A prominent
alternative is the levels-of-recall view (e.g. Roediger, Payne, Gillespie & Lean, 1982;
Roediger & Challis, 1989). This view assumes that hypermnesia is a function of the
recall level (e.g. Roediger et al., 1982). Although the study of hypermnesia was not
in the focus of the present study, we will briefly summarize the arguments why this
approach does not do well in explaining hypermnesia effects and why the item-
relational approach is more successful. There are theoretical and empirical

arguments which speak against the recall level approach.

Theoretical arguments against the levels of recall approach are first that it
focuses on item gains in order to predict hypermnesia and neglects item losses. For
instance, Roediger and Thorpe (1978) do not make predictions about losses.
However, ignoring losses cannot explain hypermnesia if item losses rather than item
gains are responsible for differential hypermnesia between conditions (e.g. Klein et
al., 1989). A second argument against the recall level approach is that there are
plausible arguments to assume that the number of item gains increases as well as to
assume that it decreases with recall level increase. Roediger and Thorpe (1978)
claim, for instance, that it takes more time to reach an asymptotic recall level the
higher the final recall is. Therefore, conditions with higher recall asymptotes should
show more gains across repeated tests. Roediger et al. (1982) argue in addition that
factors which raise the level of cumulative recall will provide greater opportunity for
item gains across trials. Olofsson (1997), on the other hand, argues that a lower
initial free recall provides the greater potential for recoveries with repeated testing

than a higher initial free recall because more initially unrecalled items are available
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for recovery in the former than in the latter case.

Hence, a recall level view leads obviously to contradictory predictions, and it
does not take losses into account. However, losses must be considered to explain
hypermnesia.

Besides the theoretical deficits, empirical findings speak against the recall
level hypothesis to explain hypermnesia. It has been shown that the number of gains
may differ even if the initial recall and the overall recall do not (Payne, 1986; Burns &
Schoff, 1999). In order to demonstrate that also for SPTs the number of item gains
and losses can differ if the initial recall level is kept constant, we compared the
number of item gains and losses from Experiment 1 of the present study (initial free
recall = .37, average free recall = .39) with those from Experiment 3 of another study
from our lab which happened to produce the same initial (.37) and average free
recall level (.40) (Exp. 3 of Engelkamp & Seiler, 2002). The only difference of both
experiments was that in the present experiment unrelated lists were used and in the
other one related lists. Despite the fact that recall levels were matched, the number
of item gains (7.67 vs. 10.58, t(45) = 2.07, p < .05) as well as the number of item
losses (5.48 vs. 8.19, 1(45) = 1.97, p = .05) were higher with related than with
unrelated lists. Furthermore, an increased recall level may be accompanied by an
increased or decreased number of losses (e.g. Burns, 1993; Klein et al., 1989;
Payne, 1986).

In addition, we computed correlations between free recall and the number of
gains as well as between free recall and the number of losses for the different recall
trials of the present experiments. These coefficients were almost consistently non-
significant for item losses. The results were inconsistent for item gains. Moreover,

there was no correlation between the number of item gains and losses. Both can
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vary independently of each other. Taken together, also the correlational findings do
not support the assumption that either the number of gains or losses depend
consistently on the initial or average recall level.

The findings that item gains and losses can vary independently of each other
makes clear that a theory which takes the number of item gains and losses into
account is needed in order to predict hypermnesia. Such a theory is suggested by
the item-relational distinction account. It makes separate predictions with regard to
the number of gains and losses. It predicts hypermnesia if the number of gains
across test trials surpasses the number of losses. This case may occur if the number
of gains remains constant and the number of item losses decrease across trials or if
the number of item losses is constant and the number of item gains increases across
trials or if the number of item losses decreases and the number of item gains
increases.

However, in the present paper we did not focus on the number of item gains
and item losses within one condition, but on the difference of the number of gains
and losses between the two encoding conditions VT and SPT. We treated the
number of gains and losses as indicating the amount of item-specific and relational
information provided by unrelated lists of VTs and SPTs. Our predictions were that
SPTs provide more item-specific and less relational information. These predictions
were confirmed by showing more item gains and losses in SPTs than in VTs.

This pattern of findings was shown before by a single experimental study of
Olofsson (1997). We considered a replication of this basic pattern under slightly
modified conditions for necessary before more specific aspects of the item-relational
framework could be considered in Experiments 2 and 3.

Experiment 2 used a within-subjects design for type of encoding, because it is
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known that in such a design order-relational differences disappear (e.g. DeLosh &
McDaniel, 1996; Engelkamp & Dehn, 2000; Serra & Nairne, 1993). From the item-
relational framework as presented here it follows that order-relational information
differs from content-based relational information and that content-based relational
information should differ also in a within-subjects design. This assumption was
confirmed. The number of losses was also greater after SPTs than after VTsin a
within-subjects design.

Experiment 3 focused on item-specific information and predicted an increased
number of gains if the task demanded to process more item-specific information in

VTs. This prediction was also confirmed.

Footnote 1

It might be objected that the specific pattern observed for gains and losses results
from a subset of the items which show an unstable recall pattern across test trials
and which contribute accidentally to the observed pattern. For instance, the
hypermnesia effect could appear to be larger than it actually is. In order to refute the
argument that the effects observed in our study are inflated due to item instability,
we added a data analysis which excludes instable items that oscillate between recall
and non-recall across recall trials. In other words, we included only those items in
our analysis of gains which were not remembered in the first recall, but were recalled
systematically from some later recall on and those which were recalled consistently
after they were once forgotten, but then systematically recalled. Correspondingly,
losses were analysed only of those items which were forgotten after the first or after
some later recall trial and those items which were forgotten consistently after they

were one time gained. It should be noted that the latter items were very few (0.1 item
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out of 42) and did not influence the results of the analyses. This procedure resulted

in the following number of gains and losses in VTs and SPTs of Experiment 1:

VT SPT
Number of
gains 1.7 4.4
losses 1.2 2.3

An ANOVA including the factors encoding task (VT, SPT) and number of item gains
and item losses yielded a significant enactment effect (F(1,40) = 18.87, MSE =
3.8381, p <.001). There were more gains and losses after SPTs than after VTs.
Furthermore, there were more gains than losses, F(1,40) = 11.62, MSE = 2.9881, p
<.01) documenting a clear hypermnesia effect also if all instable oszillating items
were excluded. (Experiments 2 and 3 showed corresponding results). Hence, the
analysis shows that our findings are not due to a subset of items which accidentally

oszillate between recall and non-recall across trials.
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Gains and Losses

Table 1

Mean Proportion Recalled as a Function of Recall Test and Encoding Condition

Recall Test
Experiment 1 1 2 3 4 5 Mean
VT 21 21 21 22 22 22
SPT 37 .38 .39 40 42 .39
Experiment 2 (within-list design)
VT 19 19 21 21 23 21
SPT 41 41 44 43 45 43
Experiment 3
VT .34 .33 34 .35 .36 34
VT+Rating .39 .39 41 42 44 41

Note: VT = Verbal Task; SPT = Subject Performed Task
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Table 2

Gains and Losses

Mean Number of Item Gains and Item Losses as a Function of Recall Test and

Encoding Condition

Between Tests:

Experiment 1 1-2 2-3 3-4 4-5 Total

Gains VT 1.05 0.86 0.76 0.33 3.00
SPT 2.62 1.62 1.57 1.86 7.67

Losses VT 100 081 033 033 248
SPT 2.05 0.90 1.52 1.00 5.48

Experiment 2 (within-list design)

Gains VT 0.67 0.47 0.53 0.53 2.20
SPT 0.67 1.20 0.67 0.93 3.47

Losses VT 073 013 040 013 140
SPT 0.60 0.47 0.87 0.53 2.47

Experiment 3

Gains VT 1.60 1.20 1.00 0.87 4.67
VT+Rating 2.20 2.13 1.80 2.00 8.13

Losses VT 173 093 060 053 380
VT+Rating 2.33 1.47 1.27 1.07 6.13

Note: VT = Verbal Task; SPT = Subject Performed Task

42



