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foay (1955) presented a text passage to parncpants on a weekly basis and found that
most errors iand omussions m recall persisced despite repeated re-presencaton of che
wext, Experiment 1 replicated and extended Kay's original research, demonstrating
that after a first recall attempe there was very little evidence of further learning,
whether measured in terms of further acquisition or error correction, over three
misre [‘Il‘l.‘HL‘I'ITEI.IihﬂH of the text prassages, "»r;lr'l.‘lng the schedule of presentations and
rests had lirtle effect, although |'u:rt‘ur|1'::mcr wias berter when mrermediace tnals
included both presentation and rest than when anly presenrations or tests oceurred,
Lixperiment 2 explored whether this “fatlure of further learning ™ effect could be
overcome by (a) warning partcipants against basing their recall on their previous
recall efforts and spectheally direcning them to base their recall upon rhe passages,
(b] making cach presentation more disnnenve, or (o) drawing partcipanes’ atrention
tor areas that wauld henefit from further learning by requiring them 1o rally their
onussions and errors. The effect persisted in all cases. The tindings have senous
imiphcations tor the learming of text material,

Bartlere (1932, 1n his classie research on the recall of stories, demonstrated that errors
and omissions, once made, persisted through repeated reproductions of his stories.
He observed that the most general characteristic of repeated reproductions was the
persistence of the “form” of the first reproduction, Perhaps it i1s not surprising that
participants tend o be consistent in their recall of a passage that they have
encountered only once because they have no apportunity to refer to the correct
version of the passage and so correct errors and expand their recall. However, far less
well known than Bartlett’s research is the research of Kay (1955), who found that
errors and omissions in recall persist even with repeated presentations of the original
Prose passage.

Kay's (1955) participants imitially heard a number of wext passages and then
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attempted to reproduce each of the first two passages. Additional presentations of the
original texts followed each rest. Participants were retested at weekly intervals for
5 weeks following the initial session and again 4 months after the sixth session, with
each test being followed by another presentation of the passages,

Whether analysed in terms of the number of words accurately reproduced or of the
meaningful content of the reproductions, Kay (1955) found that each subsequent
reproduction was more like rhe preceding reproduction than it was like the original
passage. Correct responses increased very slightly; errors and intrusions showed
even smaller decreases. Bissentially, participants “were repeating the same correct
items, making the same errors, and omitting the samce items one week after
another ..., The initial reproduction had established the contenr of the passage; as 1
was laid down then so, with only shight modifications, was 1t held six weeks and
ultimarely six months later” (Kay, 1955, p. 89). In a similar procedure, spanning three
weeks with four reproductions, Howe (1970) found the same pattern of results. The
probability of correcting an error, once made, was very low. Whatever was produced
on the first test was most likely to be produced on subsequent tests.

Intuitively, it seems strange thar a learner will be less likely to produce a new
correct response after hearing the information on four occasions than after hearing
it once. And yer, that 15 exactly what occurred in Kay's (1955) and Howe's (1970)
studies. Although some of the difference may be attributed 1o selection effects (i.e. the
casiest information being learned Hrst), something more seems to be involved., It an
error was made imitially, it tended to persist. Howe (197() reported thar after hearing
the correct rexr four times, and making an error three times, the probability of
producing the correct information was only .19, whereas the probability of
producing a correct response on the initial test, afrer only a single presentation, was
A3,

These data are reminiscent of a pattern of results often observed in science and
mathematics learning. Students enter these domains with preconceived notions,
‘nalve theories’, or misconceptions (e.g. Duit, 1991; Hartnetr & Gelman, 1998;
largbo, Hobbs, & Ernckson, 1980; McCloskey, 1983). Like Bartlett’s (1932)
schemas, this prior knowledge plays a major role in the perceptions and responses
that these students will construct. The errors engendered by these misconceptions,
like the errors in Kay's (1955) and Howe's {1970) studies, are very resistant to
correction,

[t the results reported by Kay (1955) and Howe (1970) are generalizable beyond
the particular schedules of presentation and testung used in their studies, then
important questions are raised by therr indings tor education and learning in general,
s the learning process hghting against a strong tendency to remember some schema
formed when information is first encountered, a schema that includes e¢rrors and
omissions? If so, are there ways that this inertia can be reducedr For example, is the
form of the recall fixed primarily ar the time of encountering the passage or when
recall is first attemptred? Answers to this and related questions could identity berter
strategies for learning.

Kay's (1955) and Howe's (1970) presentation and test schedule resembles common
educational procedures, where feedback is provided shortly after a test with turther
testing after a delay. Is there something about this particular sequence that reduces
the effectiveness of the re-presentations Given the proximity of the re-presentation
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to the recall arrempt, 1t might be expected thar the participants would have a good
opportunity to notice their errors and correct them. On the other hand, perhaps the
motivation to artend may be low when recall has just been attempred and will not he
required again for a week or more. Because Kay and Howe used the same
presentation and test schedule, it i1s important o identify whether their results
generalize to other schedules of presenting and resting meaningful prose passages.
Lixperiment | addressed this question by manipulating aspects of the presentation
and rest schedules in order to provide insights inro the effects of presentations, tests
and arrangement.

Experiment 2 was designed to test three hypotheses as to why additional
presentations fail to improve performance. One hypothesis was that the learners
often report mformation recalled from the previous test(s) rather than from the
previous presentation(s) either because the presentations of the matertal are less
memorable than the test episodes, or they are equally memorable, bur confusable. In
cither case, 1f the presentations were somehow made more distinctive, avatlable and
memorable, then further learning might be enhanced. The second hypothesis is that
learners are quite capable of remembering the presentation(s), but when faced with
the task of recalling the informaton they refer back to their previous production as
an casier way to accomplish the goal, The third hypothesis ts that learners fail ro
notice their errors and omissions and so do nor correct them.

EXPERIMENT 1

The purposes of Lixpt 1 were to replicate Kay's (1955) and Howe's (1970) inding of
persistence of omissions and errors and 1o idennfy the roles played by repeated
testing, repeated presentations, and the relative arder of tests and presentations in the
recall of expository. materials. In this laver effort, Kay's and Howe's procedure of
weekly tests, each followed by presentations, was contrasted with conditions in
which (a) weekly tests were preceded by presentations, (b) weekly rests were
administered without additional presentations, and (¢) weekly presentations occurred
without tests. The hirst of the new conditions reduced the delay berween presentation
and resting. By so doing it reduced the possibility identified for the Kay schedule that
participants would not artend to a presentarion that would not be tested tor a further
week. It was also possible that the delay of a week berween presentation and test in
the Kay and Howe studies may have made difficult the diserimination ol the
presentation and the participant’s previous recall attempt. In the new condition the
litest presentation of the texe rather than the partcipant’s previous recall attempt was
expected to be far more salient and casier to recall. Although better immediate recall
was to be expected when the test followed the presentation in rhe same session rather
than after a week, the criterion rest which was used to compare the Kay/Howe
procedure with the new schedule occurred in a week in which no presenation was
made.

The presentation-only and the test-only conditions were introduced in an attempt
to evaluate the separate contributions of presentations and tests. Performance among
conditions was comparcd based on the fourth week when only tests were made. The
inclusion ot the presentation-only condition alse made it possible to test whether the
“hxing T of the version of the passage that parucipants then repeatedly reproduce
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takes place when the passage is first heard and comprehended or at the time of the
first recall attempt. If the latter were the case, then a good strategy would be to delay
recall while studying. However, such a strategy would need to be balanced against
the known benefits of self-testing retrieval practice (Bjork, 1975).

The test-only condition provided a useful baseline against which to evaluate the
contributions of the presentations. It could be argued that any benefits of learning
from the presentations would be counterbalanced by forgetting during the period
before the next test, Some forgetting does, undoubtedly, occur and the test-only
condition measured the benehits of the tests for retention, independent of the
contribution of the presentations. However, it is difficult to ascribe the results
reported by Kay (1955) and Howe (1970) to forgerting. Rather, it is the consistency
of recall —the remembering across the intervening weeks of the same information
and the same errors—that is of particular interest.

Method
Participants

Participants were students enrolled in an introductory psyehology course at the University of Calitornia,
Los Angeles, They participated as one method of fulfilling a course requirement.

Hleven participants were assigned to each of four counterbaluncing groups. Two participants failed
to complete the experiment, leaving the groups with 11, 11, 10, and 10 partieipants cach. Of these 42
participants, 1l were men and 31 were women. Their ages ranged trom 17 1o 20 (mean age 18.4).

Materials

The information to be learned. Vxpository text passages, approsimately 200 words in length and rich n
facts, were presented using audio casserte tape. Nine passages were useds Of these, tour {on air trathe
control, architectural mouldings, the patent process, and commercial uses of cellulose) were the
experimental passages. The other passages (on garden soil, history of phorography, producing
watermarks, wind-generated energy, and hre extinguishers) were filler passages. The air trathe control
passage is reproduced i the Appendrs as an example. The topics were selected oo contaln taformuation
that the participants were unlikely 1o know in advance but would find of some minimal interese.
Participants were surveved at the end of the last session an their prior fanuliarity with and interest
in each topie, Famibarity ratings were on a S-point scale: | = wonally unfamiliar to 5 = expert. [nteresi
ratings were also on a 5-point scale: | = no interest whatsoever to 5 = extremely interested, For the
experimental topics, the mean familiarity rating was 1.6 and the mean interest ranng was 2.3,

Design implementation

The presentation and testing of the passages was varied within participants, There were four study
conditions: Test followed by Presentation (TP, Presentation followed by Tese (P1), Presentation only
(M, and Test only (T). The schedule associated with each condinon is illustrated in Table 1. For each
participant there were four experimental passages, one in cach condition. To ensure that order efects
and effects of specific passages were not confounded with those resultmg from the assigned study
conditions, study condivnon and minal order of presentation were assigned to passages acToss groups
using o Greca-Latn square arrungement. Within cach of the four participant groups, the passage and
studyv condition remained linked for the durinon of the experiment. The order of the passages (and thus,
the study conditions) across rime (in the second, third, and (ourth weeks) was determuned by a further
Latin square arcanpement. Finally, an additional Lanin square arrangement was used o determine the
presentation and rest order of four filler passages. These fller passages were used 1o create controlled
delays between initial presentation and test. Parricipants were asked 1o recall one of the filler passages
at the end of each week's session,
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Table 1. Procedural diagram of the four study eondimons i Lxpe |

Week
Study conditons I 2 3 4
TP P—-TP TP TP T
T P-iPY i § i § T
I* P-t-P P [ \
T P-1-T T T I

Nage, 18 an auditory presentation of the passage; v s a recall tese of a filler passage; T 15 a reeal] rest
ot the passage.

Pracedure

Fach week participams heard andfor were asked to write all that they could recall from each of the four
expertmental passages. Participants were given recorded instructions based closely upon Howe (1970)
including the following: *Please attempt 1o reproduce the passage abow (oncentrate on
reproducing the meamngtul content of the text. Reproduce the torm and phrasing as accurately as
possible as well, but the primary goal 1s to recall the substantive content.’

Presentations ook roughly 2 minutes per passage. In teses, participants were always allowed at leas
2 minutes to write their recall of a passage with additional time provided as needed.

I the fnitial session, the nine passages were presented to the parocipants. The Aest two passages
presented were tller passages, followed by an experimental passage. These presentations were tollowed
by o test of the hiest Aller passage and then by the approprace activines for the experimental passape:
a test and re-presentation [TT), a re-presentation and rest (PT), a test (T), or a re-presentation (). A
patr of presentations (hller tollowed by experimental passage) occurred nest, tollowed by a test ol a hller
passage (either the first or second filler passage presented) and the appropriate activites tor the pew
experimental passage. This larter pattern was repeated twice more, so thar all nine passages were
presentod; the first two filler passages were each tesred rwice; and the four experimental passages were
tested and re-presented as dictated by therr conditions, Participants were not aware of the distinction
berween hller and experimental passages. The order of the study conditions and of all pussages except
the first one varied across the four groups.

In the second and third weeks each of the experimental passages was presented and for tested as
dictared by iy eondition (see Table 1); the order of these passapes varied across weeks aceording to the
Latin square deseribed previously, Filler passages were nor re-presented, but each session ended with
a test of one of the filler passages. The hnal week began with recall tests of each af the tour experimental
passapes followed by o rest of g fller passage, and a questionnaire.

Results
Searing methods

Recall was scored in terms of items, a set of items being identified for cach passage.
Kay's (1955) use of words as the units was deemed not suttable because a report
might contain correct words imbedded within an incorrect context or meaning,.
Scoring in terms of propositions was rejected because although propositions
accurately capture meaning, they are often quite complex, containing too many
clements for the proposition to be clearly identified as correct or incorrect. The items
used were dertved from the *meaning units” developed by Henderson (1903 see also,
Cofer, 1941; Woodworth, 1938), The scoring scheme for part of the air trafhc
control passage appears in the Appendix.
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The partcipants’ reports were coded with respect to the state of each item, where
the states were defined as correct, incorrect, and missing, A correct item was one
which was either verbatim or a reasonable paraphrase of the original rext. When a
report included information that did not stem directly from an item in the original
passage, It was coded as an addition but these occurred too rarely for any meaningful
analysis. Extracts from two recall efforts are provided, along with their codes, in the
Appendix. Because the passages differed slightly in the toral number of items, for
each report the number of items in each state was converred to percentages of the
totals and these percentages were used for analysis.

Recall pfﬂ{'ﬁw'#ﬁmﬁ:

Participants recalled items trom throughout the passages, as shown in Fig. 1. Most
participants recalled in formation from some, but not all, parts of the passage. Almost
every item was recalled by at least one person and no item was nitially recalled by
more than one-third of the participants.

Figure 2 shows correct recall performance across the four wecks of the experiment.
The initial level of performance was somewhat low in all conditions but was within
our expectations given the considerable demands of the task (1.e. learning nine text
passages of 200 words each). In Week 1, as expected, the benefit of a second
presentation immediately prior to the test produced better recall for the PT condition
than for the TP condition; the result of a planned comparison berween the two
conditions was significant, F(1,41) = 12,40, p < .01. This difference was expected as
the PT condition ar the time of the hrst test had the benetr of rwo separate
presentations with no delay berween the most recent presentation and the rest. For
the TP condition, the second presentation occurred immediarely tollowing the test.
In contrast, Week 1 rests for the TP and T conditions occurred under E-Z'-'.HCII}-’ the
same circumstances with the test following one presentation with a fAlled interval.
Performance would, therefore, be expected to be the same in Week 1, but the
observed difference was statistically significant as tested by a planned comparison,
F{1.41) = 5.69, p < .05 This mnitial, random difference needs to be taken into
account because the Week | performance provides a baseline for the comparison
of later weeks. Therefore, to simplity the visual comparison among the conditions
an addivonal e (T adj) has been included in Fig. 2. The darma points for T adj
were caleulated by multiplving the T values for weeks 1-4 by the TP/T ratio from
Week 1.

An analysis of vartance (ANOVA) was run to examune the effects of three
conditions (TP, PT, and T) across the four weeks of the experiment. Because the
study conditions involved different schedules for study and test it was not surprising
that the condition-by-weck interaction was statistically significant, F(6,246) = 21.23,
p << .01 The two conditions that combined testing and re-presentation (TP and PT)
showed a slight improvement from week to week, with cach showing reduced
performance in the frst week when the test was not preceded by a presenration in
that session (i.e. Week 2 tor TP and Week 4 for PT). In the T condition performance
showed a similar drop in Week 2 followed by only small losses in subsequent weeks.

On the criterion test i1 Week 4, when learning was assessed by resting all
conditions without the benefit of further presentations, a main eftect of study



When further learning fails 499

ltems from "Commercial uses of cellulose’

Percent item recalled
— = b2
e e == Lh =
IJ‘ F
e
o

I!II.
53

13 017 M 35 20 33 37 41 45 4

[tem position

ltems from *Patenl process”
|

15
= 4
A
m 28
e 2
o

M
E =
1.-' —
= 15
=
O LY
=
a 5.

() I

| 5 ) 13 VW 21 25 29 3 7 41 45 49 53 57
[tem position

10 lems from "Architectural mouldimgs’
T 28
o
T )
B ..«
[T 5
= 10
o
& 5

II .l, =
| 5 9 13 17 21 25 29 33 37 41 45 49 33 57 61 65

Item posttion

- [tems from “Aar tradTie control”

.'_.j LB
= T -
fy e
]

= 20
5

= 15
510
k-

a 5

: d

| 3 v 43 W 2l 2 2% 33 37 41 45 49 53 5T 6l
Item position
Figure L. Percentape of participants recalling wems in Week | Expr 1, ploted by sermal position of

eiach wem i each of the four rexts,



500 Catherine O. Fritg et al.

354

RIE

25

% of tex! recalled

101 4

* O
®

£y
'S

{) - , i :
Week

-1 @7 —&P @ T -O-Tadj
Figure 2. Percentape correct recall in Expr 1 across weeks for the study conditions (TP = Test—Present,
PT = Present—Test, 1P = Present only, T = Test only, Tadj = Test only adjusted tor Week |
!‘lt‘l’f{l[]‘ﬂill'li_'!_':l. Fieror bars Indicate standard errors,

condition, F(3,123) = 49.38, p < .01, was observed and rested in a one-way
ANOVA. Tukey rests identify thar the PT and TP conditions were not rehably
different but the P condition was reliably poorer than both the PT and TP conditions
(p < .05) and the unadjusted T condition was reliably poorer than the other three
conditions (p < .03).

No significant effects or interactions were found for production of incorrect items
analysed acrass weeks and conditons.

Stability and chanpe

The design made possible the comparison of the fate of items in the PT, TP and T
conditions between the first test and the final, criterion test. Changes between the first
and final recall attempts were classified for all possible combinations: correct to
correct, correct to incorrect, and so forth, The percentage of ttems in each situation,
combining the PT and TP conditions, are given in Table 2.’

b The TF and PT eondirions were combined Tor elarity. Tukey tests fallowing 8 MANOVA analysis for diferences
hetween the conditions found a sipnihcant difference between PU and TP for anly one measure: there were more
correet ftems thar remained correct 0 the PT conditton (p < 05). This difference 15 an artifact of the different
performance levels i Week 1. Analysii of the prohability for correct items 10 remain eorrect, when condinionulized
UpOn it correct Pfr’[_l'lnt'ﬂ‘l'.ll'lt'.l_‘, Foounc no .-'Ig.ln'jr'u.‘:ll'lt ditference.
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Table 2. Experiment |: State of irems in Week | and Week 4 as a percentage of toral

Iems
State of item 1in Week 4
Week |
State of item in Week | (Correct Incorrect Missing Toral
PT and TP conditions combined
(Correct 12.6 (0.8 5.4 18.8
Incorrect 1.3 2.2 1.7 5.2
Missing 8.7 2.0) (5.3 76,0
Week 4 Total 22.6 5.0 T72.4
T condition
(.orrect 4.4 (). 5.4 ksl
Incorrect (.3 2.0 1.7 4.10)
Missing ) (.5 82,7 84.9
Week 4 Toral (.8 34 KO8

Despite the repeated presentanions of the original text in cach week berween the
first and final rests, in the TP and PT conditions 80 % of the items were unaffecred
across trials. The majority of these were items that were missed on the first test and
were still missing on the final rest. However, although almost 19 % ot the items were
correct on the hrst test; only a turther 4% were correct on the final trial.

The tollowing resulrs refer to the patterns of data in Table 2 and report additional
probabilities that are conditional upon the ninal state ot the items. For the PT and
TP conditions, 18.8 "% of the total items were reported as correct in Week 1. Of those
iwems, 67% (or 12.6% of the toral) were also correct in Week 4. Most of the
remaining items were lost (28 %, or about 3.5 items on average). Very few items were
altered to become incorrect (only about 0.5 of an item on average). Ininal
performance was poorer for the ‘T condition: onlv T1.1 % of the items were reported
correctly in Week 1. Fewer than halt of these were also reported correctly in Week 4
whereas slightly more chan halt of these items were missing from the final report,

Items incorrect in Week | were scarcer, with only about 3 items (4-3% of the
total) reported incorrectly. Of these it appears thar slightly more than one item
remained incorrect, one erroncous irem was dropped, and one was corrected tor the
PT and TP conditions, In the T condition the initial errors were not corrected, but
otherwise the pattern was similar ro the other conditions.

The ttems that were inttially missing were most likely to remain missing. For the
PT and TP condinons 76 % of the roral items (roughly 46 items) were pussing from
the Week | reports. Of these irems, 87 % (= 40 1items) were also missing from the
Week 4 report: only 1% (= 5) of these items appeared correctly in the final report
following rwo or three additional presentations and two intervening tests, For the T
condition 85% of the total items (X 53 items) were missing from the initial reports;
on average just one ot those ttems was present and correct in the Week 4 report.

Considering the data trom the opposite direction, correct performance in the
Week 4 criterion test dernived from initial correct performance, with some losses, and
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from acquisition of a few items that bad been missing in Week 1. With repeated
presentations roughly one correct item in Week 4 might have initially been reported
incorrectly,

Discussion

Our results replicate and extend those of Kay (1955) and Howe (1970). Like Nay and
Howe we found that performance changed little afier the first week, Subsequem
presentations of the passages had comparatively little effect in adding new
information to future recall or in correcting errors. For the conditions that involved
both repeated presentations and tests there was a net gain of less than 4% of the total
iems correct at the final test as compared to the first test. Even aftter several
additional presentations and tests, an error was almost twice as likely to be repeated
as to be corrected.

A possible explanation for the phenomenon might be that the items making up the
passages differ greatly in the ease with which they can be learned. Participants might
be acquiring most of the easy items on the first trial, leaving only difficulr items for
subsequent trials, Reliance upon easy items, and avoidance of dithcult items, would
produce the observed consistency across trials. This explanation is unconvincing
given the pattern of recall on the first trial, This pattern is illustrated by the frequency
with which items were remembered for every item 1n each of the four passages (see
I“ig. 1). The pattern 1s inconsistent with an “easy item” explanation. Maost items were
recalled by at least one participant, and no items were recalled by more than a thired
of the participants. To the degree that some items are generally easier or more
difficult than others, it 1s clear that easy items remained available for all participants
after the frst trial, FPurthermore, we observed that most participanrs’ recall was
limited to parts of the passage. Because easy items are expected ro appear throughout
the passage, most participants had a ready pool of easy items available, In any case,
81 % of items remained to be acquired correctly after the first test suggesting that
there were ample opportunities for further items to have been learned.

It is clear that both tests and additional presentations made a contribution to
performance: the PT and TP conditions produced better performance in Week 4
than either the P or T condition. Analvsis of the fate of individual items in the PT
and TP conditions as compared with the T condition discloses thar additional
presentations both helped to maintain ininally correct items and to acquire a few
additional items. Although the combination of presentation and testing was a more
effective arrangement than tests or presentations alone, the benefits observed were
relatively small,

Why do participants learn so little further information after their Arst recall
attempt? We address several possible hypotheses in Expr 2, but some alternanves can
be dismissed on the basis of the present results. Because the TP condition did not
differ on the final trial from the PT condition we conclude that the results reported
by Kay (1955) and Howe (1970) are not specific to one pattern of presentation and
testing of the correct passages. Despite being tested immediately following a tresh,
complete representation of the material during learning trials, the PT condivon failed
to yield better performance than the TP condition in the criterion test. The T
condition provides an answer to the concern that forgetting over the weeks might
severely influence performance. Although there is a decline in the T group recall
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between the frst and second tests, there is no noticeable decline thereafter. The
implication is that some information is lost between the first and second rests and this
loss needs to be kept in mind when interpreting the stability and change data.
However, the size of this decline 1s small in comparison with the amount that is
acquired on the first trial. Forgetting berween trials does not seem to be the
explanation of the failure of further leaning. In any case, as noted earlier, the most
nteresting aspect of the data is their stability or, in other words, the amount that is
remembered but not expanded or corrected.

This experiment demonstrated that the phenomenon reported by Kav (1955) and
Howe (1970). which we call the failure-of-further-learning effect, 1s robust across
testing conditions. The very slow rate of acquisition of new informanon afrer the hrst
cncounter with the passage i1s in marked conrrast 1o rradinonal list-learning
expertments where sready acquisition across trials 15 the norm (e.g. Taylor & Irion,
1964; Underwood, Runquist, & Schulz, 1959), In LExpt 2 we explored three
hypotheses that might account for the fatlure-of-further-learning effect.

EXPERIMENT 2

Lxperiment | demonstrated how repeated presentations of meaningful text led ro
very little acquisition after the first rrial, with most errors remaining uncorrecred.
Why should so little be acquired from these subsequent presentations and why are
errors resistant to correctton? In our second experiment we investigated three
hypotheses about learners” behaviour that might contribute to this failure of further
lcarning,

The first hypothesis suggests that, in tests after the first one, learners base their
recall on their memory of previous tests, rather than previous presentations, cither
because they cannor remember the presentations or because they fail o atrribute
correctly the source of conflicting information that comes to mind. Given that
generated information tends to be berter remembered than presented intformation
(Jacoby, 1978 Slamecka & Graf, 1978; Wittrock, 1974) and that testing has a
powerful effect upon subssequent recall (Bjork, 1973) this hyvpothesis seemed worth
exploring. We tested this hypothesis by secking, in one condition, 1o make the
ortginal presentations more distinetive and eventful ro inerease their memorabiling
(Hunt & McDaniel, 1993),

The second hypaorhesis is that memories of the presentations and the rest may both
be accessible and distinguishable, but that learners’ efforts to recall refer back to their
previous report(s), rather than the prior presenraton(s), because doing so s
casier—perhaps because the new recall rask resembles the earlier recall tasks maore
than it does the presentations. According to this hypothesis, recall omissions and
errors result from a straregic decision by the participants rather than a limitation on
what can be recalled. Lansdale and Laming (1995) reported that their participants
repeated errors i their attempts to recall the derails of objects presented on a billiard
table. They attributed the errors to the participants finding it easier to recall a
previous report than to attempt a new one. Although the recall of text may differ
trom that of objects, a similar approach by participants may be operating. We tested
this possibility with a condition that included instructions that emphasized recalling
from rhe presentations and not from previous reeall attempts,
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The third hypothesis is that, during the presentations that follow a test, learners fail
to notice information that was omitted from or is inconsistent with their previous
reports. If the incorporation of new information or error correction require an active
changing of an established schema, then to idennfy where changes are required
participants would have to remember their own version while listening to the re-
presentation of the passage so that they could identify inconsistencies. Because this
triple task (remembering, listening, and moditying) may not be easy it is possible that
participants do not, under normal conditions, engage in such a process. As a test of
this hypothesis, we included a condition in which participants were explicitly asked,
during re-presentations, to tally omissions and errors from their previous recall(s).

As in Bxpt 1, participants were asked to learn expository text passages over a
4-week period. All tests and presentations were scheduled in the Test-Present
sequence, matching Kay's (1955) and Howe's (1970) procedures, but instructions and
some details of presentation were manipulated berween participants.

Method
1) eSLan

There were four conditions of study, with one group of participants assigned 0 each condition: a
Control group without special instructions or presentations; a Directed group with special instructions
for the tests; an Bventful group with :ﬁ'pucllﬂ presentations; and a Notice group with spectal msiructions
for the presentations. Bach parocipant atempted o learn three passages. The order of the passapes was
varied across Weeks 13 by a Latin square; in Week 4 the passages were tested in the order used in
Week 1. Within each week the passages were presented and rested o the same order for all partcipants.

Participants

Participants were recrutted from the same pool as tor BExpr 1.

Experiment 2 began with 62 participants, divided among the four expenimental groups. Five
participants either failed o reappear or failed to follow instructions correctly during the sessions and
were dropped from the experiment. The hinal group sizes were Control 14, Directed 12, BEventful 10,
and Notice 15 Of those completing the eaperiment, 18 were men and 39 were women., Their ages
ranged from 17 to 21 (mean age 18.206),

Meaterials

Three of the passages from Expt 1 (archireerural mouldings, air trafhc conrrol, and the parenr process)
were used as the experimental passages and a fourth passage (history of photography) was presented as
an orienting sk but not rested.

| “telentaped instractions and presentations. In the tirst three sessions, mstructions and expository passages
greve read to the pueticipants by o person oo videorape. o an cfort o create more distinetive,
memorable presentations for the Eventful condition, tour different readers were videotaped: a voung
man, A young woman, a more marure (50s) man and a more mature (50s) woman. The settings tor the
(our readers varied. The ypung man's head and upper body was shown in an othee; the voung woman’s
head belore a pale blank wall: the middle-aged man was shown from the chest up, outdoors, 1 tront
of @ fence: and the middle-aged woman's head and shoulders were shown in front of a living room wall
bearing @ wire sculpture. For the Conreol, Direcred and Notce conditions, cach presentation of every
passage was read by the same person: the young woman. For the Eventtul conditon the young woman
read the passage for the first rwo (pre-test) presentations but the third presentution introduced another
reader, as did rhe fourth and the faitth.
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Error talfy papes. Por rhe Notice group, small (roughly 13.5 2 10 em) pages were prepared on which the
participants tallicd in separate columns the errors and omissions that they observed while listening to
the passage bemng re-presenred.

Muthematsis booklets. A booklet of basie mathemancs problems involving anthmenc wich fractions was
used as an activity to hll scheduled delays

Procedure

Once the particpants were assembled, o pre-recorded introduction and il instrucnions . were
presented via the videorape, The basic sequence of evenrs was the same tor all partcipants, although
specific instructions and concurrent activines differed berween groups. An initial passage abour the
histary of photography was presented as an orentation activity but was never tested, Then, one of the
experimental passages was presented rwice, followed by a 3omunure delay during which the participants
complered mathematical problems. Their recall of the passage was then tested and the passage was
presented a turther tume. The next exporimental passage was then presented twice, followed by a
donunute interval of mathemancal problems, a test of that passage and its re-presentanon. The same
procedure was then followed tor the remuaining experimental passage.

The instrructuons for the imal presentation, including the photography passage, were: * Please listen
carefully to the following passage about
be tested on e ar some later time.” The standard instructons tor all subsequent presentatons in all
- Try 1o understand and remember the

Ty o understand and remember the passage, as vou may

sesstons were: ' Please listen once again to rhe passage abour
p'.i.:it-'-:lll_.:l.:.. 45 Vil [11.';[}' ]_IE [L‘i-‘.r.L'[j 0n H ar soyme I:"lTl:l' time.

Following the two initial presentations and rhe flled interval, participants were insrructed o recall
the passage. The istructions included : "Concentrate on reproducing the meaningful content of the
passape. Reproduce the form and phrasing of the original passage as accurately as possible as wel
the primary poal is toorecall rthe meaningtul content.”’

In the second and third wecks, the passages were presented in different orders, The procedure
included the mterval tilled with mathematical problems, the test and the re-presentation of each passape.
The instructions were wdentical to those in Week |,

The reeall tests in the fourth week constiruted a ¢rirerion test. These tests were conducred without
ntervening delays or presentations.

IUL

Vhe experimental manipudations. Por the Control group, the mstructions were always the standard
mstructons, deseribed above. The other conditions were variations on the Control condinon. The
Directed proup was like the Control group except that in Weeks 2 and 3 they were expheitly advised
tor recall the previous presentations and not their previous reports. The standard tese instructions were
piven 1o the Direcred group with the tollowmg addinon
\s vow ey to recall the passage, be sure o think back ro when you deard the passage, not to when
viou wrote 1t! People whao think back 1o what they have written before make the same errors
repeated|yv. Yo can avord this problem by being earetul o remember what you deard rather than
what vou wrate. (Verbal emphasis was obvious,)

The mstructions tor the bventtul group did noe differ from the Control group, bur the acrual
presentations differed, not in content, but in reader. This group saw four differemt readers during the
experiment. [ the fise session one reader was used for the imtal two presentations (the young woman)
and another reader wias used for the presentation tollowinge the test (the matare man), The reader For
the second week was the voung man and the reader for the third week was the mattire woman,

The Nonee group was similar to the Control group escepr thar for each presentation following a rest
the participants were advised to notice any omissions or errors that they had made i that test.
Participanes were piven the anussions and errors page and were asked to make a ally mark in the
appropriate column whenever they notced, while histeming to the passage, that they had omirred some
intormation from the previous test or made an errar, New pages were provided for each presentation
tollowing each test. The mstructions 1or this tusk, presented just before the standard instructoons for
A subsequent presentation, were:

You are about to hear the passage about

agatit. As the videotupe presents the passage again,
please pay careful attention to any errors vou mipht have made and to any parts that you mav have
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left our. Whenever you notiee thar you made an error, something that vou wrore that was wrong,
please make a lly mark under the “errors” heading., Whenever you novce something thar vou left
out of your reproduction, make o rally mark under the "omissions™ heading.
While histening to these mstructions, participants saw an example of an omissions and errors page.
The tirst time that these instructons were presented, they included specific references to the example
on the videotape.

Results

The scoring methods and measures developed for Expt 1 were also used for Lixpt 2.
Performance across the 4 weeks is illustrated in Fig. 3.
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Figure 3. Percentage correct recall in Expr 2 across weeks tor the study conditions (€ = Conirol,

D = Directed, 11 = Fvenrtul, N = Nouee), Error bars indicare standard errors,

Recall performeanice

Prior to the first test in Week 1, all participants had the same experience with each
tested passage, that is, two presentations, and the same instructions with respect to
that passage. Therctore, no differences in performance were expected in Week 1 and
none were observed, [1(3,53) < 1.

The level of performance was, as intended, slightly higher than in Expt 1. The
pattern across the weeks replicated thar of the TP condition in Expr 1, including a
drop for Week 2 followed by slight improvement in subsequent weeks. A condition
by week interaction was observed and tested to be significant in a rwo-way
(condition x week) analysis of variance (ANOVA), F(9,159) = 2.21, p < .05, The
locus of the interaction was the different slope tor the Notice condition compared to
the other conditions. Dropping the Notice data from the analysis removed the
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interaction, I'(6,118) < 1. By Week 4, the Notice group were performing signiticantly

more poorly than the other groups, F(1,533) = 4.21, p < .05,

Table 3. Experiment 2: State of items 1in Week | and Week 4 as a percentage of toral
Hems

State of item in Week 4

— Week |
State of item in Week | Correct Incorrect Missing Total
Clorrect | 4.4 1.5 5.4 20.9
[ncorrect 2.0 2.8 2 (.8
Missing 1.5 25 (2.4 72.4
Week 4 Total 2323 6.8 044

Stability and changpe

As for Bxpt 1, the fate of 1items that had been correct, incorrect or missing in
Week 1 was examined and i1s reported in Table 3. Because a one-way MANOVA
analysis ot the four conditions yielded no significant differences on any of the change
measures, data in the mble are collapsed across all condinons. The patrerns of
stability and change that occurred were very similar ta thase occurring ia Expt 1, as
can be seen by comparing Table 2 and Table 3. The vast majority (80 %) of items did
not change their state over the tour trials despite the repeared presentations of the
text. In Week 1, 21 % of the items were reported correctly; for Week 4 the net gain
was only 3 %,

Following the pattern in Expt 1, 69 % of the items reported correctly in Week |
(or 14 % of the rotal) were also correct in Week 4, with most of the remaming items
dropping out of the reporrs (24 %), Few items were initially reported incorrectly
(only 7% of total items, roughly four items per passage); as in Expt 1, roughly one-
third of these were corrected, one-third persisted and one-third did not appear in the
final report. In Week 1 72% (roughly 45 items) were missing ; roughly one-third of
those were correctly reported in Week 4 with most of the rest still missing. The items
added to the correct report (9.5% of the total) represent a gain of less than half of
the items inttially reported correctly (20.9%).

Discussion

It appears that none of the three hypotheses explored in Expr 2 accounts for the
failure of further learning observed by Kay (1955) and Howe (1970) and replicated
here, Directing participants’ atrention to recalling the passages as presented rather
than as previously recalled did not help, nor did increasing the distinctiveness of each
presentation in the Eventful condition. The failure-of-further-learning effect appears
tobe robust and not easily overcome either by instructions to the participants or by
icreasing the distinctiveness of the presentations, We also observed thar drawing the
arrention ol the participants to their omissions and errors, in the Notice condition.
led to pearer recall, not better recall. This mav have been because the task of
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evaluating memories of the passage and noting omissions and errors made atrending
to acquiring new information from the passage more difficult, or perhaps because an
emphasis on error avoidance shifted some response criterion or increased processing
of prior errors.

The stability of the recall after the first presentation was once again evident,
despite our efforts to improve performance. On the hrst trial 21% of items were
recalled correctly and only 24% were recalled correctly after three further

presentations.  After the additional presentations, the number of errors was
unchanged.

GENERAL DISCUSSION

In our first experiment we replicated and extended earlier work by Kay (1955) and
Howe (1970), who found that initial recall performance for rext materials persisted,
even in the face of additional learning trials. We tound that after the first recall
attempt participants’ recall was surprisingly resistant to change. Most of the
information that was missing from the first recall avempt remained missing after
several more presentations and tests. Errors made in the first recall attempt were
more likely to be retained rather than be corrected.

One potential explanation of the failure of turther learning —that the failure was
the result of the scheduling of the presentations—was ruled our. Experiment 2 tested
three possible explanations for the effect, but found no support for any of them.
There are other possible explanations,

[t may be that the familiarity of a passage when it is encountered tor a second or
subsequent time in some way inhibits further learning. Perhaps with connected,
meaningful text a schema of the text is formed when it is first encountered and this
schema 1s resistant to change, These experiments intentionally avoided narrative texus
to avold the schematizing effects of story grammars (e.g. Mandler & Johnson, 1977).
[t 15 possible, though, that people quickly develop and apply schemas to expository
text as well. Indeed, this general sort of explanation is consistent with the persistence
of naive theories in the face of science instruction (e.g. Duit, 1991; Hartnett &
Gelman, 1998; Karghbo ¢f /., 1980; McCloskey, 1983).

It may also be thar text that has been encountered previously 1s processed n a
different way when its familiarity is recognized. Clark and Haviland (1977) have
sugpested that the information that we encounter s analysed tor what is "given” from
previous experience and what is “new’. The latter receives processing attention and
the former s relatively neglected. When a previously heard rext passage is recognized
as having been heard before it could be classified as “given’ and therefore receive
relatively little attention. Because what we remember is very much a by-product of
our perceptuil and comprehension processes (Bransford & Johnson, 1973 ; Craik &
Tulving, 1975), what is already familiar receives much less processing than what we
consider new. The consequence is that less is acquired from information that is
perceived as already known, even though the knowledge acquired may be suflicient
only for general recognition and not for recall.

It is worth noting again that the failure of further learning that we have observed
differs from the steady increments in learning that are normally reported when lists
of items are repeatedly presented. The explanation for this difference may lie in the
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coherent nature of the rextual material that we have been investigaring but may also
be influenced by the spacing of the re-presentations in our study. Traditional list-
lcarning studies normally repeart lists after minutes rather than the weekly intervals
used in the present studies. However, the spacing of the presentations and tests
should have helped rather than hindered learning insofar as spaced practice is
normally found to be more beneficial than massed pracuce {e.g. Dempster, 1996).

So far as we can see, existing accounts of human memory do not predict the failure
of further learning, Certainly, it must be possible to tune models 10 produce a
reasonable level of mminal learming followed by a drastically reduced level of turther
learning, but firring a model to these dara does not explain the dara. Is the failure of
further learning limired to some particular levels of initial performancer Does it apply
to learning ot different sorts of materials? (Note that Kay (1955) first observed it 1n
a sequence learning task — rather different from the text materials that have been used
since,) Is the tatlure of turther learning to some degree a function ot learners’
expectations about their performance? Is there a more general principle involved
one that people might apply to performance in non-learning situations as well, such
as the 80720 rule (80% of the results come from 20% of the effort)? Greater
understanding of the failure of further learning may lead to a greater understanding
of some fundamental aspects of human memory and possibly of human cognition in
maore general terms.

['rom an applied perspective, this effect may be a major impediment to learning.
A glance at the science and mathematics learning literarure assures us that the
pt:rﬁt:\'::mnr:r: of ecarlier ideas over new I‘ﬂl‘lling 1§ not unique to the present
experiments. Finding a way of overcoming the failure of further learning 1s crucial
for eflective education and training.
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Appendix

(ne of the rext passages:
Ar trafhe control

Long distance travel today 18 almost always by air—a speedy and safe way to eross conuments and
oceans. The safery of atr travel 18 due m prear part to sophistcated air teathie control svstems which
direct planes through the airspace. The airspace 15 composed of airways, control zones, and control
areas. Airwavs are precisely detined cornidors that link airports: control zones cover the space within
5 miles ot an airport: and contral areas are broader controlled spaces near airpors.

[ rhe United States, A Trathe Control Towers are responsible tor directing planes [ocated i
control zones and conrol areas. Controllers keep track of the idenuficanion, intentons, direction,
timing, helght, and position of mireraft using a Hight progress board and a plan position radar.

[n poar weather and times of heavy traffic, 1t 1s often necessary o “stack” planes prior to linding.
Stacking 1s accomplished using a vertically direcred sracking beacon, around which planes cirele o
sturboard, that {s, turming right. Levels in the stack are separated vertically by 1000 feet. An Instrument
Landing System, with localizer beacons for directnon, ghidepath beacons tor alowude, and marker
beacons for distance, cant be used 1o guide planes 1o a safe landing when visibilite s poor,

Htems defined for the first parts of * A traffic controf’

The Opening p:nmgmph of the *Arr trathe conrral” passage s shown 1n the rable n erms ol rems.
Lxamples from two representanive productions (by participants *AT" and "CMF") are included wirh
corresponding scores.
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Oinpal text Indicagve *frem’ [sxample 1, AT, Week | Lxample 2, CMF', Week |
cantont
Text Code | Text Code
Lang distance rravel Aar travel Travel through air is C
today 1s almost always very common these
by air— Long distances tlays
Almost always ¢
a speedy and safe way | crossing
[0 CPOSE Continents
and occins, continents
CRCCANS
speedy
salt Airplanes safery i &
helped by the use of
The satery of e travel | Safety duce to ATC wr rrafhe contrml C Adr trathe control
is duc in great part o helps repulare 1e by
soplusneared air trattic controlling the air in
control systems the meways, control
ATC sysrems zones, and conrrol areas.
The arrways are the
suplusncared spaces hetween arports,
the contral #ones arc
which direet planes Dhrect planes the five mile zones
through the airspace. around the airports,
Through airspace and the control areas
are the arcas near thi
The mrspace 1s ACWAYS This includes arr X rUnways. ¢
composed of alrways, lanes, safery arcas,
control zones, and Preaisely defined and safety vones ... | X
conrrol arcas. Arrways Sufety arcas arc
arc precisely defined | Corndors within 5 miles and X
corridors that link safery zones are a b
arpors; control zones | Lanking alrports wider than thar. Bur c
cover the space within air lanes are nght.
53 miles of an arpory; | Control zongs X ¢
and control arcas are
lroader controlled Within 5 miles c =
:;;tmn.‘t::i MeAar -.urrjurr:-..
MNcar arrponts -
(ontrol arcas X C
Broader arcas €
Near airporrs X




