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Processing strategies and the generation effect:
Implications for making a better reader
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When presented with items that must be generated versus read at encoding, individuals typically re-
member better those items that they generated versus those that they only read. We examined whether—
given the opportunity to experience such differential memorial consequences of generating versus
reading—participants might change how they processed future to-be-read information. In a first set of
two experiments, participants were able to profit from such an experience to the extent that a genera-
tion advantage was eliminated on subsequent memory tests of generated and read items. Two additional
experiments demonstrated the critical nature of this experience in leading to improved processing of
future to-be-read information and elimination of a generation advantage. We believe that these results
relate to the characterization of the learner emerging from recent metacognitive research and have
possible implications for how learners might be induced to process information more effectively.

The generation effect, which refers to the finding that
we typically remember information better when we have
taken an active part in producing it, rather than having it
provided to us by an external source—as would be the
case, for example, if we had to generate the word kitten
from a word fragment (e.g., “k—tt—n”) versus being given
the intact printed word to read—has been recognized in
memory research for over 20 years (Jacoby, 1978; Slamecka
& Graf, 1978). Moreover, since that time, the generation
effect has proven to be quite robust and general, extend-
ing, for example, to mathematical problems (Lawson &
Chinnappan, 1994; McNamara & Healy, 1995a, 1995b,
2000), answers to trivia questions (deWinstanley, 1995;
Pesta, Sanders, & Murphy, 1999; Peynircioglu & Mungan,
1993), and reading comprehension (Wittrock, 1990).

Despite the typical robustness and generality of the ef-
fect, however, the memorial advantage for information that
has been generated versus only read does not always ap-
pear and/or can be eliminated under certain circumstances.
For example, McNamara and Healy (1995a, 1995b, 2000)
showed that a generation effect does not occur for the re-
call of answers to arithmetic problems unless retrieval
strategies that reinstate procedures used at the time of study
are induced at the time of test. And deWinstanley, E. L.
Bjork, and R. A. Bjork (1996) demonstrated either the oc-
currence or nonoccurrence of a generation effect for the
same studied materials by manipulating the match be-
tween the information strengthened during the genera-
tion task and the type of information required for optimal
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performance on a subsequent memory test. These find-
ings, respectively, have been interpreted as supporting the
procedural account and the transfer-appropriate multifac-
tor account of generation effects. These two accounts,
though different in their details, are similar in their focus
on the importance of the relationship between encoding
and retrieval processes in the production of a generation
advantage.

In the procedural account (Crutcher & Healy, 1989;
McNamara & Healy, 1995a, 1995b, 2000), it is assumed
that participants generating information at study, as op-
posed to reading it, are more likely to engage in proce-
dures during study that can be reinstated during the re-
tention test. Then, if these procedures are induced at the
time of test, a generation advantage should occur and,
conversely, if they are not, a generation advantage should
not occur. In the transfer-appropriate multifactor account
(deWinstanley et al., 1996)—an explanation that ex-
panded on the two-factor (Hirshman & R. A. Bjork, 1988)
and multifactor (McDaniel, Waddill, & Einstein, 1988)
accounts of generation effects—it is assumed that gener-
ation effects occur when the nature of the generation task
leads participants to focus their processing on the type
of information to which a later retention test is sensitive
and, conversely, when there is not a good match between
these types of information, a generation effect should not
occur. Thus, in these two accounts, both the occurrence of
generation effects, and the lack thereof, depend upon the
relationship between encoding and retrieval processes.

The occurrence of generation effects can also be influ-
enced by instructions concerning how to encode to-be-
read information. Begg, Vinski, Frankovich, and Holgate
(1991), for example, found that a generation advantage
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could be eliminated by instructing participants to use an
imagery strategy rather than a pronunciation strategy to
encode read items. Similarly, deWinstanley and E. L.
Bjork (1997) found that a generation advantage could be
eliminated by instructing participants concerning what
type of memory test to expect and how to process infor-
mation optimally in anticipation of that type of test. With
the same set of study materials, participants given such
instructions did not produce a generation advantage,
whereas control participants did.

In the present study, we investigated whether the gen-
eration advantage could be eliminated without explicitly
instructing participants how to process to-be-read items
more effectively. Specifically, we wanted to know whether
merely providing participants with the opportunity to ex-
perience or observe a generation advantage in their own
performance on a memory test for items they had gener-
ated versus only read during a preceding study episode
would be sufficient to induce them to process future to-be-
read information in a more effective manner, a develop-
ment that could be reflected in the elimination, or atten-
uation, of a generation advantage on subsequent memory
tests. In other words, under certain circumstances, could
participants discover for themselves how to engage in
more effective processing during the acquisition of new
information via reading?

In considering this possibility, it is important to note
that past studies examining multiple attempts at generat-
ing and reading have found a small increase in the gen-
eration effect across tests (Gardiner & Arthurs, 1982;
McNamara & Healy, 1995a), suggesting that—contrary
to our speculation—the generation advantage would not
be eliminated, or even attenuated, across tests; rather, it
should increase. It is also important to note, however,
that these previous studies critically differ from the type
of situation with which the present hypothesis is con-
cerned: namely, how the read-versus-generate encoding
variable was manipulated. In the Gardiner and Arthurs
(1982) study, the requirement to read versus generate
was manipulated in a between-lists manner, and in the
McNamara and Healy (1995a) study, the requirement to
read versus generate was manipulated in a between-
participants manner. Consequently, participants in these
previous studies did not have the opportunity to experi-
ence the memorial consequence that resulted from gen-
erating versus reading within the context of the same
memory test prior to future presentations of material to
be encoded by reading or generating. In contrast, we en-
sured that participants in our first experiment would
have such an experience prior to the presentation and
testing of additional material. If, as speculated, such an
experience would lead to better processing of future to-
be-read information, a generation advantage should be
attenuated or eliminated in subsequent tests.

EXPERIMENT 1A

Our primary goal in Experiment 1A was to determine
whether the opportunity to experience for themselves—

within the context of the same test—the memorial ad-
vantage conferred upon items that participants had gen-
erated versus items they had only read during a previous
study episode would be sufficient to lead them to adopt
a more effective way of processing future to-be-read ma-
terial. Our experimental strategy for testing this possi-
bility was to present two paragraphs of text material to
study, each containing critical to-be-generated and to-
be-read items, with the presentation of each paragraph
followed by its own memory test. Thus—before presen-
tation of the second paragraph—participants would have
engaged in both generating and reading critical items,
and they would have had the opportunity to experience a
generation advantage in their own performance on the
memory test of those items. According to the present hy-
pothesis, such an experience should be sufficient to induce
more effective processing of future to-be-read items. If
so, the to-be-read items in the second paragraph should
benefit from this change, with the consequent attenuation,
or even elimination, of a generation effect in the test of
the second paragraph.

Method

Participants and Design. To fulfill a course requirement, 44
students of introductory psychology at Oberlin College participated
in the present study. Of these students, 25 were assigned to study
paragraphs on hypnosis and emotion, and 19 were assigned to study
paragraphs on somatoform disorder and attitude formation.!

Paragraphs were broken into phrases that were presented one at
a time, with each containing either a critical to-be-generated word
(generate-phrases) or a critical to-be-read word (read-phrases).
These phrases were alternated across the presentation of the para-
graph, resulting in a within-subjects manipulation of the require-
ment to generate versus read. A first and a second paragraph were
presented to all participants in this manner, with the presentation of
each followed by a memory test for the critical items presented in
that paragraph, resulting in a within-subjects manipulation of para-
graph presentation order. The crossing of these two variables thus
created a 2 (encoding: generate vs. read) X 2 (paragraph order: first
vs. second) within-subjects design.

Materials and Apparatus. The study materials were para-
graphs taken from an introductory psychology textbook, and a
given participant was either presented with one paragraph on atti-
tude formation and another on somatoform disorder or with one
paragraph on emotion and another on hypnosis. In addition, for
both sets of paragraphs, the order in which the two paragraphs were
presented and tested was counterbalanced across participants.

Each paragraph was separated into 16 phrases containing from 5
to 10 words, and the phrases were presented one at a time on the
screen of a Gateway PC, with the first two phrases serving as pri-
macy buffers. The 16 phrases alternated between generate-phrases
and read-phrases, with half the paragraphs beginning with a generate-
phrase and the other half beginning with a read-phrase. All words
within a phrase appeared in black print except for the one critical
item, which itself appeared in red print. To illustrate, consider the
phrase, “The emotional or affective part,” and the word affective as
the critical item. When “affective” appeared as a to-be-generated
item, the participant would see, “The emotional or aff—ct—v— part,”
with “aff—ct—v—" printed in red, and all other words printed in
black; whereas, when “affective” appeared as a to-be-read item, the
participant would see, “The emotional or affective part,” with “af-
fective” in red letters, and all other words printed in black. In addi-
tion, across the participants presented with this phrase, half saw it
as a generate-phrase and half saw it as a read-phrase, ensuring that
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the same words appeared equally often as both types of critical
items. During presentation of a paragraph, the participants wrote
the solution to the word fragment, or they wrote the critical to-be-
read word, on a separate page of a response booklet, turning the
page after writing each word.

Presentation of each paragraph was followed by a brief distractor
task and then a fill-in-the-blank test for the critical items, which con-
tained all 16 phrases previously studied. The phrases were numbered,
appeared on the same page, and in the same order as presented dur-
ing study. In each phrase, however, one word was deleted and re-
placed by a blank line on which the participants were to write the
missing word, and, across the 16 phrases, the two types of critical
items were tested equally often in this manner. Furthermore, owing
to counterbalancing procedures, the specific words that appeared and
were tested as each type of item were the same across participants.

The fill-in-the-blank tests were contained in a single test book-
let, and a message in bold letters told the participants not to turn
each page until instructed to do so. The first page contained in-
structions about the experimental task. The second contained in-
structions for the distractor task that intervened between the pre-
sentation of each paragraph and its test, and this page also presented
five words to be rehearsed as part of the distractor task. This sec-
ond page was dark blue to prevent the participants from seeing
through it to the third page, which contained the fill-in-the-blank
test for the first paragraph with instructions for the test printed at
the top. The next page, on which the participants could write the five
words from the distractor task, was blank except for instructions
printed at the top. Following these four pages, the pages relevant to
the second paragraph began, and these were ordered in the same
way: First, the dark blue page presenting the distractor task for the
second paragraph; next, the page with the fill-in-the-blank test for
the second paragraph; and, finally, the blank page for writing the
words from the second distractor task.

Procedure. The participants were tested in small groups, with each
person sitting individually at a computer terminal. After the partici-
pants were given the appropriate test and response booklets, the ex-
perimenter explained that they were in a study designed to test their
memory and that they would be presented with two paragraphs, one
at a time, with each paragraph followed by a test. They then read the
instructions printed on the first page of the test booklet, which stated
that: (1) they would be studying paragraphs presented one phrase at a
time on the computer screen; (2) one item in each phrase would ap-
pear in red letters; (3) the red item could be a word fragment or an in-
tact word spelled out in red letters; and (4) they should write the solu-
tion to each red fragment or the intact red word on a separate page in
their response booklet, turning the page after writing in preparation for
the next phrase. Examples of generate and read items were provided.

After their questions were answered, the participants were told to
press any key to begin presentation of the phrases, each of which
lasted for 10 sec. Following presentation of the last phrase, the ex-
perimenter collected the first response booklet while instructing the
participants to turn to the first blue page in their test booklet and
begin working on the task presented there, which was the distractor
task. After engaging in this task for 2 min, the participants were told
to turn the page and begin the fill-in-the-blank test. After 2 min,
they were instructed to turn to the next page and were given 30 sec
to write down the distractor items from the previous page. The par-
ticipants then put aside their test booklet, located the second re-
sponse booklet, and prepared to receive the second paragraph. After
presentation of the 16 phrases of the second paragraph, they engaged
in the second 2-min distractor task, then the 2-min fill-in-the-blank
test for that paragraph, and, finally, the 30-sec distractor test. The
participants were then debriefed and thanked for their participation.

Results and Discussion2
Figure 1 presents the mean percentages of correct an-
swers obtained on the fill-in-the-blank test for the two
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critical-item types as a function of paragraph presentation
order. An examination of this figure indicates that a mem-
ory advantage for generated items occurred on the test of
the first paragraph (M = 63.27 vs. M = 41.95 for generate
and read items, respectively) but not on the test of the sec-
ond paragraph (M = 61.91 vs. M = 63.45 for generate
and read items, respectively), and this apparent pattern
was confirmed by the finding of a significant interaction
between encoding task (read vs. generate) and paragraph
presentation order (first vs. second) [F(1,43) = 11.54,
MS, =498.23, p < .001]. In addition, planned-comparison
t tests revealed a significant increase in the memory per-
formance of participants on read items from the test of
the first paragraph to that of the second paragraph, whereas
their performance on generate items did not differ sig-
nificantly across the two tests [#(43) = —4.83, p < .001,
and #(43) = 0.24, p > .80, respectively].

Thus, consistent with the present hypothesis, the gen-
eration advantage observed on the test of the first para-
graph was eliminated on the test of the second paragraph
because the recall of to-be-read items improved to the
level of that for to-be-generated items. We believe that
this significant increase in the recall of to-be-read items
across paragraphs reflects the development of an im-
proved processing strategy for such items as a conse-
quence of the participants having had the opportunity to
experience the memorial advantage for material they had
generated rather than simply read in the test of the first
paragraph. Having had that experience, the participants
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Figure 1. Percentages of correct answers for the two types of
critical items as a function of paragraph order in Experiment 1A.
Bars represent standard errors of the means.
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improved their processing of future to-be-read items to
the extent that they were able to recall such items as well
as those they were required to generate, thereby eliminat-
ing a generation advantage on the second test.

EXPERIMENT 1B

In Experiment 1B, we tested the reliability and gener-
ality of the results of Experiment 1A by replicating its
general experimental strategy while employing different
materials and a different participant pool. In addition, in
Experiment 1B, we included a task to ascertain whether
the participants became consciously aware of the memo-
rial advantage for generated items during the test for the
first paragraph. Specifically, after they completed this
test, we asked participants to respond to the question,
“What did you notice about your performance on the
previous memory test?” If, as previously speculated, the
opportunity to experience the generation advantage in
their own memory performance leads the participants to
develop a more effective way of processing future to-be-
read material, we thought that at least some of the par-
ticipants’ responses to this question would reflect such
an awareness.

Method

Participants and Design. A total of 31 students from an educa-
tional psychology course at Oberlin College participated in the
present study as volunteers. The participants were informed that
they would be engaging in a classroom demonstration from which
the results might be published, but in every other way it would be
like any other classroom demonstration in which they may have
participated in the past. Students were instructed that if they did not
wish to participate, they could simply write “no response” in their
booklets. Asking everyone to use a code name or symbol on their
booklets and recall sheets preserved anonymity, thereby allowing
students to refuse to participate without fear of penalty from the
course instructor. No one in the class refused to participate. The de-
sign of Experiment 1B was in all other aspects the same as in Ex-
periment 1A.

Materials. The study materials were paragraphs from an educa-
tional psychology textbook; one paragraph was on motivation and
goal orientation, the other on Bloom’s taxonomy of instructional
objectives. Each paragraph was separated into 12 phrases contain-
ing from 7 to 16 words each. The phrases were presented one at a
time on a page in a test booklet, with the first two phrases consid-
ered to be primacy buffers. All words within a phrase appeared in
black print, except for the one critical item that was either to be gen-
erated or read, which itself appeared in bold black print and was un-
derlined. A blank line was provided at the bottom of each page so
that during the presentation of the paragraph, the participants could
write down the solution to the word fragment in the case of a generate-
phrase, or the critical to-be-read word in the case of a read-phrase,
and turn the page only when instructed to do so by the experimenter.

The construction of the generate items and the counterbalancing
of items across conditions was the same as in Experiment 1A. The
tests were also constructed in the same way as in Experiment 1A.
Unlike Experiment 1A, however, test booklets were not employed;
rather, each test was distributed separately to the participants after
they had completed the study phase. In addition, a single page with
the question, “What did you notice about your performance on the
previous memory test?”” was stapled to the first fill-in-the-blank
memory test.

Procedure. The experimenter told the participants, who were
tested in one group, that they were in an experiment designed to test
their memory. They were told that two paragraphs, broken into
phrases, would be presented, with each paragraph followed by a
test; that one item in each phrase would be printed in bold letters
and underlined; and that they were to write the solution to each
bolded fragment or the intact bolded word on the line provided at
the bottom of their booklet, not turning the page until the experi-
menter instructed them to do so. An example of each type of item
was written on the board at the front of the classroom.

The experimenter timed the presentation of each phrase with a
stopwatch, instructing the participants to turn the page at 10-sec in-
tervals. Following presentation of the last phrase, the experimenter
collected the first booklet and distributed the test. The participants
were given 2 min to fill in the 12 blanks. They were then instructed
to turn to the attached page with the question, “What did you notice
about your performance on the previous memory test?” and were
given 2 min to respond to this question. The experimenter then col-
lected the first test and distributed the second study booklet. After
presentation of the 12 phrases of the second paragraph, the second
study booklet was collected and the fill-in-the-blank test for that
paragraph was distributed. Again, the participants were given 2 min
to complete the 12 blanks on the test, after which it was collected.
The participants were then thanked for their participation and de-
briefed in the following class meeting.

Results and Discussion

Despite the many procedural changes, as well as changes
in the materials and the type of participants, Experiment 1B
replicated the results of Experiment 1A. Figure 2 pre-
sents the mean percentages of correct answers obtained
on the fill-in-the-blank test for the two types of critical
items as a function of paragraph presentation order. As
with Experiment 1A, a memory advantage for generate
items occurred on the test of the first paragraph (M =
49.68 vs. M = 33.55 for generate and read items, re-
spectively) but not on the test for the second paragraph
(M = 52.90 vs. M = 53.55 for generate and read items,
respectively). The interaction between encoding task
(read vs. generate) and paragraph presentation order
(first vs. second) was significant [F(1,30) = 5.03, MS, =
433.98, p < .05]. Furthermore, planned-comparison
t tests revealed the same pattern as that seen in Experi-
ment 1A: a significant increase in recall for read items
from the test of the first paragraph to that of the second
paragraph, whereas recall for generate items did not dif-
fer significantly across the two tests [#(30) = —3.70,p <
.001, and #(30) = —0.55, p > .50, respectively].

In addition to replicating the results of Experiment 1A,
the present experiment allowed us to ascertain to what
extent the participants became aware of a generation ad-
vantage in their performance on the first test. Responses
to the question, “What did you notice about your perfor-
mance on the previous memory test?”” were coded into
two categories on the basis of whether they reflected
noticing a generation advantage. To illustrate, two ex-
amples of statements coded as “noticing a generation ad-
vantage” were: “I noticed that I mostly remembered the
words I had to complete,” and “I remembered the words
I'had to figure out”; whereas two examples of statements
coded as “not noticing a generation advantage” were:
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Figure 2. Percentages of correct answers for the two types of
critical items as a function of paragraph order in Experiment 1B.
Bars represent standard errors of the means.

“The later the underlined words appeared in the sentence
the better I remembered it,” and “I improved in the sec-
ond half of the questions.” In the statements coded as
“noticing a generation advantage,” the participants re-
ferred to noticing better performance on words described
in the following ways: completed items, items they had
to figure out or fill in, words missing letters, words that
were thought about as compared with just written, words
that were generated, or words that were deciphered.

On the basis of this coding system, 17 of the 31 par-
ticipants noticed a generation advantage after the first test
and, for these 17 participants, 13 had shown a generation
advantage, 3 had shown a tie between generate and read
items, and 1 had shown a read advantage in performance
on the first test. Of the remaining 14 participants, whose
statements did not reflect having noticed a generation ad-
vantage in their performance on the first test, 6 had shown
a generation advantage, 2 had shown a tie between gen-
erate and read items, and 6 had shown a read advantage in
their performance on the first test. Of the 17 participants
who had noticed the generation advantage, 13 either tied
or showed a read advantage in their performance on the
second test, which, according to a chi-square test is more
than would be expected by chance [)2(1) = 4.77, p <.05].
Of the 14 participants who did not comment on a gener-
ation advantage, 8 either tied or showed a read advantage,
and 6 showed a generation advantage in their perfor-
mance on the second test, which is no more than would
be expected by chance [}2(1) = 0.29, p < .50]. Thus, on
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the basis of their written comments, it would seem that
just over half of the participants in the present experiment
became aware of the memorial advantage of generating
as compared with reading after the first test and, of these,
most then changed the way they processed to-be-read items
presented in the second paragraph, as reflected by their im-
proved performance for such items on the second test.

EXPERIMENT 2

The lack of a multitrial generation effect observed in
the present Experiments 1A and 1B stands in marked
contrast to the results of Gardiner and Arthurs (1982),
who did observe a generation effect across multiple tri-
als. As previously mentioned, however, in their research
the generate-versus-read encoding variable was manipu-
lated within participants but between lists; whereas, in
the present research, this encoding variable was manip-
ulated both within participants and within paragraphs.
Thus, the participants in Gardiner and Arthurs’s study—
unlike the present ones—would not have had the oppor-
tunity to experience the memorial consequences result-
ing from generating versus reading within the context of
the same memory test prior to future presentations of
material to be encoded by generating or reading. If, as we
believe, this experience led the participants in the pres-
ent research to develop a more effective strategy for pro-
cessing future to-be-read information with the conse-
quential elimination of a multitrial generation effect, it
should be possible to maintain such an effect by denying
the participants this experience.

To test this possibility, we manipulated the requirement
to generate versus read between paragraphs—rather than
within paragraphs—in Experiment 2. By making this
change, the participants would not have the opportunity
to experience the memorial consequences of generating
versus reading on the same memory test prior to being
presented with additional material to read or generate.
Thus—in contrast to the results of Experiments 1A and
1B, but consistent with our explanation of those results—
a generation advantage should be maintained across
paragraphs.

Method

Participants and Design. To fulfill a course requirement, 68
students of introductory psychology at Oberlin College participated
in the present experiment. The participants were presented with the
somatoform disorder and attitude formation paragraphs from Ex-
periment 1A, broken into phrases, with the critical to-be-generated
or to-be-read items highlighted in red print. Unlike Experiment 1A,
however, the critical items appearing in the first paragraph pre-
sented to any one participant were only to-be-generated items or to-
be-read items. Then, for the second paragraph, the encoding task
was switched for each participant. Thus, although all participants
engaged in both types of encoding, each participant switched from
the generate-encoding to the read-encoding task or from the read-
encoding to the generate-encoding task from the first to the second
paragraph, with each paragraph followed by its own fill-in-the-
blank test. The combination of these conditions thus produced a
2 X 2 mixed-subjects design, with paragraph order (first vs. second)
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manipulated within participants and encoding-task order (read-to-
generate vs. generate-to-read) manipulated between participants.
Of the 68 participants, 37 were randomly assigned to the read-to-
generate order and 31 to the generate-to-read order.

Materials and Apparatus. Materials and equipment were the
same as in Experiment 1A, with the exception that only the
somatoform-disorder and attitude-formation paragraphs were used,
and the phrases within a given paragraph were either all generate-
phrases or all read-phrases. As in Experiment 1A, the critical item
appeared as a word fragment printed in red in a generate-phrase and
as an intact word printed in red in a read-phrase, while all other
words were printed in black.

Procedure. The procedure was the same as in Experiment 1A
except that, for the first paragraph, the participants were only given
instructions and examples appropriate for the encoding task to be
used for that paragraph; then, after the test for the first paragraph,
they were given instructions and examples for the encoding task to
which they were switching for the second paragraph.

Results and Discussion

Figure 3 presents the mean percentages of correct an-
swers obtained on the fill-in-the-blank test for the criti-
cal items presented in the first versus the second para-
graph. In examining the pattern of performance for these
items, it is important to keep in mind that the critical
generate-to-read items were generated items in the first
paragraph and read items in the second paragraph. Con-
versely, the critical read-to-generate items were read
items in the first paragraph and generated items in the
second paragraph.

An examination of Figure 3 indicates that an advan-
tage for generated items occurred in the tests of both the
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Figure 3. Percentages of correct answers for the two types of

critical items as a function of encoding task and paragraph order
in Experiment 2. Bars represent standard errors of the means.

first and second paragraphs. And indeed, this apparent
result was confirmed by the outcome of a mixed analy-
sis of variance (ANOVA), which revealed both a gener-
ation advantage [F(1,66) = 6.38, MS, = 520.03, p <
.01], and that the advantage for generated items occurred
in the absence of an order effect [F(1, 66) = 1.01, MS, =
520.03, p > .30]. Moreover, planned comparisons re-
vealed memory performance to be significantly better
for generated than for read items both in the test of the
first paragraph (M = 65.58 and M = 55.46, respectively)
and in the test of the second paragraph (M = 69.32 and
M = 59.61, respectively) [t(66) = 1.64, p < .05; and
t(66) = 1.66, p < .05, respectively]. Also, average per-
formance on the tests for the first and second paragraphs
did not differ significantly [#(67) = —1.19, p > .10].

Thus, as predicted, when the participants were denied
the opportunity to observe the memorial consequences
of generating versus reading within the same test before
the presentation of additional information to learn, a
generation advantage was obtained for both the first and
second paragraphs, lending strong support to the notion
that this experience led the participants of Experiments 1 A
and 1B to adopt an improved processing strategy for read
items between the first and second paragraphs. Denied
this experience, the participants of Experiment 2, even
those who did engage in generation during the first para-
graph, did not develop a better processing strategy for
the to-be-read words when switched from generating to
reading in the second paragraph. Hence, the typical mem-
ory advantage for generate versus read items was also
observed in the test for the second paragraph; that is, as
predicted, a multitrial generation effect was obtained in
Experiment 2.

It should also be noted that the results of Experiment 2
rule out an explanation for the results of Experiments 1A
and 1B in terms of the participants having simply learned
to pay special attention to words appearing in red or bold
print—that is, their having learned that those words would
later be tested and so the participants ought to pay spe-
cial attention to them in the second paragraph. If such an
attention-based account correctly explained the elimina-
tion of a generation effect across paragraphs in Experi-
ments 1A and 1B, the generation effect should also have
been eliminated across paragraphs in Experiment 2, as
these latter participants had the opportunity to make this
same observation about the items printed in red.

EXPERIMENT 3

As conjectured, when the participants were denied the
opportunity to observe the memorial consequences of
generating versus reading prior to the presentation of ad-
ditional material—owing to the between-paragraphs ma-
nipulation of the read/generate variable in Experiment 2—
a generation advantage was maintained across paragraphs,
consistent with our hypothesis that the elimination of the
generation advantage in Experiments 1A and 1B oc-
curred because the participants changed to a more effec-
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tive strategy for processing to-be-read items after expe-
riencing the memory benefits of generating relative to
reading. Although we see this experience as playing a
critical role in leading participants to make this change,
it is possible that it does not play such a role. Perhaps, in-
stead, participants just felt dissatisfied with their ability to
recall read items on the test of the first paragraph—a
feeling that arose independently of any experience with
generating, but which nonetheless led them to adopt a
more effective processing strategy for the subsequently
presented read items. The results of Experiment 2 cannot
rule out such a possibility because—even if a sense of
dissatisfaction with their ability to recall the critical read
items presented in the first paragraph would have in-
duced the participants to adopt a more effective process-
ing strategy for such items in a second paragraph—the
switch from a read to a generate encoding task between
paragraphs made it impossible for them to demonstrate
any such change.

Experiment 3 tested this possibility by employing the
same multiple study—test procedure of Experiments 1A,
1B, and 2, but manipulating the requirement to generate
versus read between participants rather than between
paragraphs. In this situation, we would expect to see a typ-
ical generation effect on the test for the first paragraph—
that is, better memory performance on critical items by
the participants who generated them than by the partici-
pants who read them during study of the first paragraph.
If, however, something like a general feeling of dissatis-
faction with one’s performance on read items presented
in a first study episode is sufficient to cause a change to
amore effective processing strategy for future to-be-read
items, we should see a reduction or elimination of a gen-
eration advantage on the test for the second paragraph, as
was observed in Experiments 1A and 1B. If, rather, as
we believe, the opportunity to experience the memory
benefits of generation relative to reading is critical for
inducing such a change, the participants in Experiment 3
should not change their processing strategy for the to-
be-read items between the first and second paragraphs,
and a generation advantage should be seen on both tests.
In addition to supporting the present explanation of why
a generation advantage was not observed on the second
test in Experiments 1A and 1B, the observation of a multi-
trial generation effect in Experiment 3 would be consis-
tent with the research of McNamara and Healy (1995a),
who manipulated the requirement to read versus gener-
ate in a between-subjects design and found a generation
advantage across multiple memory tests.

Method

Participants and Design. To fulfill a course requirement, 93
students of introductory psychology at Oberlin College participated
in the present study. Of these, 46 were randomly assigned to the
generate condition, and 47 were randomly assigned to the read con-
dition. In both encoding conditions, the participants were presented
with the same two paragraphs used in Experiment 2, with the pre-
sentation of each followed by a memory test for the critical items
presented in that paragraph. Unlike Experiment 2, however, both of
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the paragraphs presented to any one participant either contained
only read-phrases or only generate-phrases; that is, the participants
were not switched from one type of encoding task to the other
across paragraphs. Thus, the design of Experiment 3 was a 2 X 2
mixed-subjects design, with type of encoding (generate vs. read)
manipulated between participants and paragraph presentation order
(first vs. second) manipulated within participants.

Materials and Apparatus. All materials and equipment used
were the same as those employed in Experiment 2, except that the
phrases within the two paragraphs presented to a given participant
were either all generate-phrases or all read-phrases.

Procedure. The procedure was the same as those used for Ex-
periments 1A and 2, except that the participants were only given in-
structions appropriate for the encoding-task condition to which they
had been assigned. Then, after administration of the first test, they
were simply reminded of this same encoding task and given a sec-
ond example before presentation of the second paragraph.

Results and Discussion

Figure 4 presents the mean percentages of correct an-
swers obtained on the fill-in-the-blank test for the criti-
cal to-be-generated and to-be-read items as a function of
paragraph presentation order. These results show that a
memory advantage for generated items over read items
occurred not only in the tests for the first paragraph (M =
62.00 vs. M = 47.94 for generate and read items, re-
spectively) but also in the tests for the second paragraph
(M = 70.78 vs. M = 59.64 for generate and read items,
respectively). And, indeed, a two-way mixed-subjects
ANOVA revealed a significant overall generation ad-
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Figure 4. Percentages of correct answers for the two types of
critical items as a function of encoding task and paragraph pre-
sentation order in Experiment 3. Bars represent standard errors
of the means.
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vantage and no significant interaction between encoding
condition and paragraph presentation order [F(1,91) =
6.78, MS, = 1,051.11, p < .01; F(1,91) = 2.61, MS, =
257.96, p > .10, respectively]. Furthermore, planned
comparison ¢ tests confirmed that a significant genera-
tion advantage was obtained on the tests for both the first
and the second paragraphs [#(91) = 2.53, p < .05;
t(91) = 2.37, p < .05, respectively].

An examination of Figure 4 also indicates that the par-
ticipants’ memory for critical items improved across the
two paragraphs, and this apparent improvement was con-
firmed by the finding of a significant overall increase in
memory performance from the first to the second para-
graph [F(1,91) = 15.12, MS, = 831.44, p < .001], but
the increase in memory performance across paragraphs did
not differ between the two encoding conditions [F(1,91) =
0.17, MS, = 831.44, p > .60]. Hence, although the par-
ticipants in the read-encoding condition did show an im-
provement in their memory for critical to-be-read items
from the first to the second paragraph, their degree of
improvement is not different from that shown by the par-
ticipants in the generate-encoding condition for critical
to-be-generated items, nor was it sufficient to eliminate
the memorial advantage of the generated items in the
tests of the second paragraph. Thus, in contrast to the re-
sults of Experiments 1A and 1B, the improved memory
performance on critical to-be-read items across para-
graphs in Experiment 3 would appear to reflect the in-
fluence of a more general learning strategy that affected
the performance of the participants in both encoding
conditions, rather than reflecting a switch to a more ef-
fective processing strategy specifically for read items
from the first to the second paragraph.

GENERAL DISCUSSION AND
CONCLUSIONS

Stated most generally, the present research has explored
whether participants could discover for themselves how
to process or encode to-be-read information more effec-
tively, or, put slightly differently, discover for themselves
how to become more effective readers. Specifically, we
hypothesized that allowing participants to experience in
their own performance the memorial benefit conferred
upon items they had generated versus items they had
only read during a previous learning episode would in-
duce them to develop a more effective strategy for pro-
cessing subsequently presented to-be-read information,
which would be reflected in the improved recall of such
information and the possible elimination of a generation
advantage on future memory tests. To investigate this
possibility, we gave the participants in Experiments 1A
and 1B such an experience between study of a first and
second paragraph and, consistent with the hypothesis, al-
though a generation advantage was observed for the first
paragraph, recall of to-be-read items presented in the
second paragraph then improved to the level of that for
generated items, eliminating a generation advantage.

Furthermore, the results of Experiments 2 and 3 strongly
implicated that such an experience was critical to the de-
velopment of an improved processing strategy for future
to-be-read items. When participants were denied this ex-
perience, either because the read/generate encoding vari-
able was manipulated between paragraphs or between
participants, the recall advantage for generated items
was maintained across tests.

Although other studies have shown that generation ef-
fects can be eliminated when participants improve their
processing strategy for to-be-read items (e.g., Begg etal.,
1991; deWinstanley & E. L. Bjork, 1997), an important
difference exists between these previous findings and the
present ones. Namely, in the previous studies, generation
effects were only eliminated when participants were ex-
plicitly instructed in how to improve their processing of
to-be-read items; whereas, in the present research, gen-
eration effects were eliminated simply by giving partic-
ipants the opportunity to observe the consequent mem-
ory advantage for generated versus read items in their
own recall performance. Thus, as the present findings
demonstrate, not only can generating produce a memorial
advantage over reading when learning new information;
it can, under certain circumstances, also lead to the spon-
taneous development of processing strategies for future
to-be-read material that render it just as well learned as
generated material.

In drawing these conclusions from the present research,
we do not mean to imply that participants could not be
induced to improve their processing of to-be-read infor-
mation in other ways in the present learning situation. As
in the studies of Begg et al. (1991) and deWinstanley and
E. L. Bjork (1997), it might well be possible to induce
improved processing of to-be-read information in the
present situation with explicit instructions. In addition,
we do not mean to imply that the present experience is
unique in its ability to induce the spontaneous develop-
ment of more effective strategies for the processing of
information encoded by reading. In a study by McNa-
mara and Healy (1995a), for example, in which read and
generate participants were given multiple trials to learn
a list of pairs, many read participants spontaneously de-
veloped improved processing strategies, and then per-
formed as well as generate participants on a later reten-
tion test. McNamara and Healy’s (1995a) study thus
provides an example of another situation—namely, the
acquisition of information across multiple trials—in
which learners are sometimes able, on their own, to de-
velop more effective ways of processing to-be-read in-
formation. It is thus interesting to speculate whether the
read-only participants in the present situation, who did not
develop an improved processing strategy for to-be-read
words, might eventually have done so given multiple para-
graphs and tests. Possibly, however, multiple training tri-
als involving tests on the same to-be-learned material—
as opposed to multiple trials involving the learning and
testing of new material—is critical for read-only partic-
ipants to develop improved processing strategies.



PROCESSING STRATEGIES AND THE GENERATION EFFECT

Another subject for future exploration is the question
of just what participants in the present learning situation
did to improve their processing of to-be-read items. One
possibility might be as follows. During study of the first
paragraph, participants used contextual information pro-
vided by other words—as well as the presented letters—
to help complete the to-be-generated items and then used
such information again to help recall those same items
during the test. The use of such a strategy, first to gener-
ate and then to recall the items generated, could under-
lie the generation advantage for the first paragraph—an
explanation that would be consistent with both the pro-
cedural account (Crutcher & Healy, 1989; McNamara &
Healy, 1995a, 1995b, 2000) and the transfer-appropriate
version (deWinstanley et al., 1996) of the multifactor ac-
counts of generation effects (Hirshman & R. A. Bjork,
1988; McDaniel et al., 1988). That is, it would be the
match between the information that participants strength-
ened during generation and the information needed to
perform well on a later test, or the ability to reinstate dur-
ing test the cognitive procedures used during study, that
led to the initial generation advantage. Then, having no-
ticed both their superior recall of generated items and
their use of contextual information in recalling them,
participants were led to attend to such contextual infor-
mation during study of the second paragraph, whether
the critical item was to be read or generated.

Whether improving participants’ strategy for process-
ing future to-be-read items in this or some other way,
however, the results of the present Experiments 1A, 1B,
and 2 can be viewed as analogous to those previously ob-
tained by McNamara and Healy (1995b). Whereas these
investigators found no generation advantage for the re-
call of answers to addition problems in contrast to mul-
tiplication problems when presented separately, they
found a generation advantage for both when presented
together. To explain this difference, McNamara and Healy
(1995b) argued that only when participants received both
problems did they realize that a retrieval strategy used to
recall answers to generated multiplication problems could
also be used to recall answers to generated addition prob-
lems. Similarly, in the present research, it was only when
participants were asked to recall both generated and read
items within the same test that they extended any im-
proved processing strategies learned for generated items
to read items.

Interestingly, the explanation we are proposing to ac-
count for the present results relates in certain respects to
one recently proposed by Sahakyan and colleagues (e.g.,
Sahakyan, Delaney, & Kelley, 2004; Sahakyan & Kelley,
2002) to account for certain findings observed in con-
nection with an entirely different phenomenon—that of
directed forgetting. A frequent finding in studies of di-
rected forgetting is the superior recall of a second-
presented list (List 2) by participants told to forget a
first-presented list (List 1) as compared with the recall of
List 2 by participants told to remember List 1 after its
presentation. (For a complete review of this phenomenon
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and related findings, see R. A. Bjork, 1972, 1989, John-
son, 1994; and MacLeod, 1998.) One explanation pro-
posed for the superior List-2 recall of forget participants
is in terms of retrieval inhibition (e.g., E. L. Bjork & R. A.
Bjork, 1996; R. A. Bjork, 1989) according to which the
instruction to forget List 1, followed by the presentation
of List 2 to learn in its stead, initiates a process that in-
hibits subsequent retrieval access to List 1. With its re-
trieval access inhibited, the proactive interference of List 1
on the recall of List 2 is decreased or eliminated, leading
to its better recall by forget versus remember partici-
pants. Alternatively, Sahakyan and colleagues (Sa-
hakyan et al., 2004; Sahakyan & Kelley, 2002) have pro-
posed an explanation for this finding in terms of
differential encoding of List 2. Whereas both types of
participants are assumed to encode List 1 in the same
way, typically using an ineffective maintenance rehearsal
strategy, it is assumed that forget participants, being told
to forget List 1, then reflect upon their encoding of it,
coming to realize the ineffectiveness of their encoding
strategy and to switch to a better one for List 2. In con-
trast, remember participants are thought to be less likely
to engage in such reflection and thus do not switch to a
better encoding strategy for List 2. Consistent with this
idea, Sahakyan et al. (2004) found the superior List-2 re-
call by forget versus remember participants to disappear
when both were given an opportunity to recall List 1 be-
fore being told to forget or remember it, or when asked
to evaluate their likely performance on List 1 before pre-
sentation of List 2.

Thus, the Sahakyan et al. (2004) explanation for why
forget participants improve their recall of List 2 and our
explanation for why Experiments 1A and 1B participants
improve their recall of to-be-read items are similar in at
least one respect; namely, they both propose an improved
encoding strategy that underlies the observed recall im-
provements. At least one important difference between
these two situations and proposed explanations should
be highlighted, however. In the Sahakyan et al. explana-
tion, it must be assumed that the forget participants are
somehow able to realize the need for a better processing
strategy for List 2 without the experience of first recall-
ing List 1. But in the present paradigm, participants are
apparently unable to realize the relative ineffectiveness
of reading versus generating without actually experienc-
ing the differential performance consequences of these
two types of encoding strategies.

In this respect, the present results and explanation are
consistent with previous research indicating that indi-
viduals are typically unable to judge the efficacy of a
given processing strategy during its execution and do not
switch from a less- to a more-effective strategy without
an opportunity to experience their relative effectiveness
(e.g., Brigham & Pressley, 1988; Dunlosky & Hertzog,
2000; Shaughnessy, 1981). In particular, our results and
explanation seem consistent with the framework of knowl-
edge updating proposed by Dunlosky and Hertzog (2000)
in which individuals are assumed not to update their
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knowledge about the effectiveness of different encoding
strategies unless they become aware of the consequential
performance differences for information processed with
different strategies. In line with that assumption, only
participants in the present learning situation who expe-
rienced the relative performance consequences of the two
encoding strategies then went on to adopt a more effec-
tive processing strategy for to-be-read items.

In addition to being consistent with the knowledge-
updating framework of Dunlosky and Hertzog (2000),
the present findings are consistent with the characteri-
zation of the learner emerging from research on how in-
dividuals monitor their level of comprehension during
study (e.g., Benjamin & R. A. Bjork, 1996; Benjamin,
R. A. Bjork, & Schwartz, 1997; R. A. Bjork, 1999; Dun-
losky & Nelson, 1994; Koriat, 1997, 1998; Mazzoni &
Nelson, 1995; Metcalfe & Shimamura, 1994; Nelson &
Narens, 1990). Researchers studying such monitoring
processes (e.g., R. A. Bjork, 1999; Jacoby, R. A. Bjork,
& Kelley, 1994) have argued that the readings individu-
als take of their level of comprehension during a learn-
ing task can be as important as their actual comprehen-
sion, in part, because such readings can highly influence
how individuals allocate their learning resources. Prob-
lematically, however, learners are not very accurate in
taking such readings and often suffer from what has been
called illusions of comprehension or competence (R. A.
Bjork, 1999; Jacoby et al., 1994). Learners, for example,
can be fooled into thinking that their state of knowledge
or competence is greater than it is by conditions of the
learning environment (such as massed practice) that en-
hance or sustain their performance during learning, but
actually impair their long-term retention and/or transfer
(R. A. Bjork, 1999; Christina & R. A. Bjork, 1991;
Schmidt & R. A. Bjork, 1992; Simon & R. A. Bjork,
2001). Or, as Koriat (1997) has argued, learners can suf-
fer from illusions of competence because they are rela-
tively insensitive to the presence of factors in the learn-
ing environment that actually enhance later memory
performance (such as repeated presentations) and overly
sensitive to factors that do not necessarily lead to en-
hanced later memory performance (such as the perceived
association between a cue and a target when both are
present during the study trial).

The notion that learners can be insensitive to the ef-
fectiveness of certain learning enhancing factors can be
applied to the present research to explain the results ob-
tained in Experiment 2 versus Experiments 1A and 1B.
Accordingly, the participants in Experiment 2, who were
switched from a generating to a reading task between
paragraphs, would be seen as being insensitive to the
mnemonic benefit of generating over reading. Although
tested after the first paragraph on the items they had gen-
erated, they were apparently unable to appreciate that
their recall of these items had been improved over what
it would have been had they only read them. Thus, they
did not change how they processed the to-be-read items
during study of the second paragraph. In contrast, the

participants in Experiments 1A and 1B, experiencing
both the processing differences between generating and
reading, and the resulting differences in recall, apparently
enhanced their sensitivity to the mnemonic ineffectiveness
of typical reading and, as a consequence, upgraded their
processing of the subsequently presented to-be-read items.
Some aspects of the present results are thus consistent
with the assertion that learners are often not sensitive to
procedures that contribute to better long-term retention,
while other aspects have the more optimistic implication
that—given the right types of experiences—Ilearners can
become more sensitive to such procedures and conse-
quently improve their ability to learn new materials in
the future.

In conclusion, as demonstrated by each of the present
experiments, generation advantages extend to the learn-
ing of materials contained in textbooks. Thus, from an
applied perspective, the picture painted by the present
findings seems promising, although exactly how to in-
corporate generation strategies into educational materi-
als to maximize learning remains a subject for future ex-
ploration. One suggestion from the present findings for
such endeavors, however, is that students may need to ex-
perience for themselves the differential advantage of gen-
eration in the context of an actual test for them to realize
its effectiveness as an encoding strategy. Learning exer-
cises that just require generation—although likely to pro-
duce better memory performance for the generated
items—are not likely to induce students to adopt more ef-
fective strategies for reading. Possibly, as suggested by
the present research and that of Dunlosky and Hertzog
(2000), allowing students to actually experience the per-
formance consequences of differentially effective encod-
ing processes may be necessary before they can appreci-
ate their different degrees of efficacy and make profitable
use of such knowledge in their future study activities.
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NOTES

1. Experiment 1 was originally conducted in two parts, one with the
somatoform disorder/attitude formation paragraphs and one with the
hypnosis/emotion paragraphs, across two different semesters. The re-
sults, on the basis of these two sets of materials, did not differ signifi-
cantly and have been combined in the present report.

2. The failure to generate items at study was extremely low (less than
1%); thus, all analyses for the present three experiments are uncorrected
with respect to generation performance at study.
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