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using six nouns from each of five taxonomic categories. Category similarities within 

lists were avoided to prevent joint testing of categories such as vegetables and fruits. 

Word order within lists was randomiz.ed, with the constraint that no two words from 

the same category could be placed side-by-side. Participants were given 2 ntinutes to 

study each list and 5 minutes to write the items they recalled. The average number of 

words remembered across both lists was used as the measure of word recall 

Fact Recall. Participants were asked to answer two sets of general information 

questions on the first two testing occasions, in a group setting. The sets each 

consisted of 40 questions that tested individuals' knowledge of different domains. 

These questions were taken from a total of 240 questions in the domains of science, 

history, sports, geography and entertainment (Nelson & Narens, 1980). Toe average 

number of correct items across the two question sets was used as the fact recall 

measure. 

Meta.memory. The Metamemory in Adulthood (MIA) instrument (Dixon et al., 

1988) was administered during the first testing session, in a group setting. The 108-

item version of the MIA was used, which consists of seven subscales: Capacity 

(memory self-efficacy), Change (perceived change in memory across time). Task 

(knowledge of memory processes and functions), Strategy (use of mnemonics and 

external memory aids in everyday life), Anxiety (degree of anxiety involving 

memory), Achievement (achievement motivation regarding memory), and Locus 

(perceived control over memory). The MIA uses a Likert scale format. It asks 

participants either for their opinions about s~tements related to. memory (1= disagree 
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ABSTRACT 

Memory aging beliefs are investigated in the present study. A longitudinal sample 

of older adult volunteers from a medium-sized metropolitan area was tested on word, 

story and fact recall 4 times over a 9-year period. On the fourth occasion, they were• 

asked to estimate their present and past perfonnance levels and to rate their current 

pertonnance relative• to: (a) hypothetical comparative targets, and (b) their own past 

pertonnances. Results indicated that: (a) participants believed their memory performance 

had declined, (b) task performance was systematically overestimated, (c) perfonnance 

estimation accuracy was greater for current, than for past occasions for word and fact 

recall, but not for story recall, (d) global memory self-efficacy was only moderately 

related to a few memory beliefs variables, and (e) current memory performance beliefs 

combined with memory change beliefs to predict past pertormances for both word and 

story recall, but not for fact recall. Results are interpreted in the framework of Ross' 

( 1989) implicit theory hypothesis of memory for attributes of the self. 
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Introduction 

Cognitive aging, the changes undergone in the thinking processes with age, is 

an area of increasing interest to researchers; Until recently, it was a somewhat 

neglected area of developmental research, with much interest being focused on the 

earlier portion of the lifespan. Research m developmental psychology largely centred 

on the period from birth through adolescence, with the vast adult portion of the 

lifespan being treated as a fairly stable phase, and the latter portion of adulthood 

treated as a period of decline. Recently, researchers focusing on the cognitive changes 

experienced throughout adulthood a:re discovering that aging iS not solely characterized 

by decline, but also by maintenance and, in some cases, growth (Baltes, 1987). 

Nevertheless, generally held beliefs about certain areas of functioning continue to 

focus upon decline with aging. 

Memory is one area for which young and old adults alike perceive loss with 

increasing age (Heckhausen, Dixon & Baltes, 1989). This declirre-oriented belief is 

particularly important for older individu~s~ For example, such beliefs have the 

potential to affect whether old. people feeJ able to cope with the demands of life, and 

to evoke a great deal of anxiety over anticipated or retrospected decline. In addition, 

the legitimacy of these beliefs affects their everyday lives both through the potentially 

serious problems encountered as a result of memory loss (e.g., forgetting to take 

medication), and through perceived or actual memory loss leading to the adoption of 

compensatory mechanisms (e.g., following a strict routine to ensure no necessary 

activity is neglected). The particular importance of older adults' age-decline beliefs 

warrants attention to their details, accuracy and manifestations. 
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One area in which age-decline beliefs may be manifested is the self-report of 

memory changes. Beliefs about change may be determined more by an individual• s 

im,plicit theories of memory aging than by an awareness ·of actual change (McDonald­

Miszczak, Hertzog & Hultsch, t.995). Implicit theories of memory aging may even be 

·combined with ideas about memory's cl.JlTent status to form ideas about memory's past 

status (Ross, 1989). If this ,is the case, memory change complaints are likely driven 

by beliefs more than by the accurate monitoring of change over time. Clinicians 

attempting to evaluate memory change would be well served tQ be aware of this. 

Unfortunately, there is very little research to date which addresses the impact of 

implicit theories .of memory decline on sucn things as. reports of ·memory loss; or 

actual changes in memory; 

Tne present study will attempt to shed some light on this area. It measures the 

memory performance of community dwelling older adults living in a medium~sized 

metropolitan area on 4 occasions over a 9-year period. On the most recent occasion of 

measurement,. an extended set of memory belief variables was also assessed.. In 

general. the study is intended to increase the overall und.erstanding of memory beliefs 

in the elderly. The objectives are to assess: (a) the profile of memory beliefs in the 

elderly. (bJ the accuracy of these beli.efs, (c) the influences of such variables as age 

and memory self-efficacy on memory beliefs, (d) the process whereby past memory 

performances are estimated. and (e) differences between participants with .complete or 

nearly complete metamemory data and those missing responses. 



Review of the Literature 

lri this $ection, literature will be reviewed in two principal areas pertaining to 

the objectives outlined above. Meta.memory Will be first examined, followed by a 

review of information· pertaining to implicit theories regarding memory. 

Metamemory 
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Metamemory. or cognitions about memory (Hertzog & Dixon. 1994), 

encompasses the knowledge and ideas individuals have about memory's capacity, the 

way in. which it functions, and is developed and used by th~mselves. ~d others (Dixon 

& Hultsch, 1983). The significance of metamemory can be conceptualized in tenns of 

its implications- for adaptive behaviour (Hertzog .& Dixon, 1994 ). For ,example, it is 

possible that. awareness plays a role in. the extent to. whi.ch compensatory behaviours 

are eng(lged in as an ad.aptcation to perceived decline in memory capacicy; 

Additionally, suboptimal metamemory knowled_ge and. use could contribute to 

inefficient memory strategies being adopted by older adults. Brigham ·and Pressley 

(1988) demortstrated that older adults failed to recognize a particular mnemonic device 

as more effectiye than an alte.i:native devfoe, even when. their performance imprqv¢d as 

a result of its use. Even the segment of the sample who did understand the 

technique's superionty seemed to avoid its use in favour of a more famili~ or easily 

executed. strategy,. Such findings suggest that metamemory may be mediating tb,e 

relationship between memory and everyday functioning in older adults, which implies 

that it is a logical area to target for modification with training (McDougaIL 1994). 

Memory Self-Efficacy. A vital component of me~emory (Hertzog & Dixon, 199.4) 
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is memory self-efficacy (MSE) or the belief in one's ability to use memory effectively 

in demanding siwations. Self-efficacy in general is influenced by petSQnal factors, 

such. as past expedences and affect, and social factors, such as societ.al stereotypes 

surrounding abilities· (Cavanaugh, 1996), Compared with a low sense, a high sense of 

self-efficacy for an area is associated with choosing more challenging tasks, setting_ 

higher goals and persevering longer with tasks (Bandura, 1989). Consistent with 

Berry and West's (1993) overview of the self-efficacy literature, it: follq.ws that older 

adults holding positive beliefs regarding their memory's capacity would be advantaged 

compared to their peers with low MSE, because they mfght be more inclined to invoke 

instrumental behaviours designed to produce their own memory outcomes. One would 

predict that they would be likely to feel positively about memory challenges, to set 

their sights high for performance, and to. keep trying longer than. would older adults 

with low MSE. These ideas have prompted investigation~. into whether MSE level can 

predict memory performance level. 

MSE Research. While some studies have demonstra~4 ~ relationship between MSE 

and. memory perlormance (e.g. Hertzog, Dixon, & Hultsch, 1990b), a simple model of 

memory beliefs predicting memory performance does not emerge. In other words, 

people's beliefs-about their memory capabilities -are not. necessarily accurate (Hertzog 

& Dixon, 1994). 

One typical method of ascertaining the accuracy of memory self-efficacy 

beliefs is to examine the correlations of memory task wrforinance with memory self­

efficacy scales (e.gn Hertzog, Saylor, Fleece. & Dixon, 1994). Hertzog and Dixon 
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(1994) report the range of these correlations as being between O and 0.3, both in 

normal and memory-impaired adults. Toe low to modera_te sire of these correlations 

indicates that general MSE is not the only factor involved in memory performance. 

However, it is recognized that this relationship coulcl be moderated as a result of 

factors like the type of memory task, or the specificity of the self-efficacy measure-to 

the task. 

The task specificity of MSE measures is an area of both theoretical and 

practical importance. As pointed out by Berry and West (1993), th~re is a lack of 

consensus as to the level of specificity at which self-efficacy should be measured. 

General MSE has, for example, been t,apped u_$ing concep~~Y broad metame.mory 

questionnaires with relevant subscales, such as the• Metamemory in. Adulthood 

instnJment (1vl1A; Dixon & Hllltsch, 1983), while task-specific MSE has often been 

measured using ratings of perceived capability to perform .spedfic memory tasks1 such 

as ~e found in the Memory Self-Efficacy -Questionnaire (M_S·EQ; Berry, Wesi, & 

Dennehy, 1989; as cited in Beny & West, 1993). As observed by Berry & West, 

none of the mea$ures are inhe_rently better than the others, but their choice should pe 

dictated by the level .of analysis adopted. Domain-level measures are valuable in 

providing generaI'MSE information while task-specific measures can provide more 

precise infonnation on efficacy-performance relationships. 

Metamemory in .Adulthood Instrumenl The MIA was developed expressly to study 

memory self-perceptions among older adultS. It is composed of items that emphasize 

everyday, ecologically relevant metamet;nory ~ctlvities. The instrument was explicitly 
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designed to reflect the multidimensional nature of metamemory, by including questions 

relevant to memory knowledge. memory-related affect, and memory-related self ... 

efficacy. Factor analyses have led to the identification of seven reliable and factorially 

valid subscales (Strategy, Task, Change, Anxiety, Achievement, Capacity and Locus). 

The Capacity subscale is also highly correlated with the Change subscale (Dixon, 

1989). 

Predictions/Postdictions. Some interesting research has tapped knowledge of and 

beliefs concerning memory for specific tasks using participants' estimates of task 

performance that are either predicted (taken prior to memory performance), or 

postdicted (taken after memory performance). They can be considered to be a 

complex amalgam of self-referent information. Hertzog and Dixon (1994) suggest that 

memory performance predictions may in fact contain elements of knowledge about 

memory and memory performance, self-efficacy, and on-line awareness of memory .. s 

contents and operations (monitoring). According to this perspective, an appraisal of 

task demands is made, which is combined with self-efficacy judgments to produce 

performance predictions. Performance post.dictions are theoretically very similar to 

predictions and appear to provide a more precise measure of performance monitoring. 

For example, Hertzog, Saylor, Fleece, and Dixon (1994) found that postdicted 

performance .est.i.mates for word recall aero~ both old and young participants were 

more accurate than estimates which were predicted. This finding supports both the 

idea that tasks were more accurately appraised as a result of experience with them, and 

that memory monitoring took place during task performance. However, since both 
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predictions and postdictions were made by the same participants. it is not clear 

whether the memory monitoring evident in the postdictions took place spontaneously, 

or was prompted by the experimentally-required predictions. Additionally, the 

postdictions may have been contaminated by a desire by participants to appear 

consistent with their predictions. The finding_s of Devolder, Brigham and Pressley 

(1990) suggest that the performance awareness upgrade evident in postdictions was 

likely due to performance monitoring that occurred without experimental prompting 

and was not biased by a desire for consistency. In a series of three experiments, they 

tested older and younger adults on nine different recall, recognition and prospective 

memory tasks. Participants were. assigned to either a predicted or a postdicted 

perf onnance estimation condition. Older adults ge·nerating postdictions were more 

accurate in their performance estimates than tb.ose generating-predictions in five out of 

the nine tasks, thus supporting the ideas that participants were spontaneously 

monitoring memory conte_nt and that responses were not contaminated by the desire 

for consistency between predictions and postdictions. In addition, consistent with other 

research (e.g., Hertzog et al, 1994) younger and older adults were found to be equally 

accurate in their postdicted estimates. 

The combined evidence surrounding the use of postdicti.ons suggests that they 

are a useful measure of memory monitoring. Studies employing postdicted 

perfonnance estimates (e.g., Brigham 8l. Pressley, 1988; Devolder et al .• 1990; 

Devolder, 1993) have tended to employ a cross-sectional design examining age 

differences between older and younger ~dults. Studies employing numerical 



postdictions in •a longitudinal design are distinctly lacking in the .literature. 

lniplicit Theories 
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Related to the area of meta.memory are the theories people bold regarding their 

memory. Implicit theorie$ are "schemalike knowledge structures that include specific 

beliefs regarding the inherent stability of an attribute, as well as -a set of general 

principles concerning the conditions likely to promote personal change or •stability" 

(Ros~. 1989, p. 342). The literature suggests that a theory of memory decline wiih age 

opera~s among young and old alike (e.g. Heckhausen et al.. 1989). 

Implicit theories are believed by theorists .such as Ross ( 1989) to have an 

important role in very long-~rm memory. This perspective views-very Iong-tenn 

memory as recenstructi.-ve rather than reproductive. Bahri.ck ( 1984) argues that 

overlearned memory content such as the answers to simple arithmetic prob~ems and 

the meanings of common words are reproduced literally. In contrast, he sees memory 

for emotionally and motivatjonally-laden content and autobiographical inform~tion as 

undergoing. reconsuuctive changes. That i,s,_ memory of autobiographical, emotionally 

or m.otiv~tio_nally-laden material from the past does not come in a photograph-like 

format, correct in every detail .. 

According to Ross (1989), the process of remembe.rjng self-r¢ferent information 

begins when an individual notes his or her .current status on an attribute. This is likely 

to be more salient and. easier to access than past status~ Ne~t, the _indiyidual may 

invoke an implicit theory which includes beliefs about the inherent stability of the 

atti;ibute, &nd some principles regarding the conditions that could lead to stability or 
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change. The combination of the present as a benchmark, and the implicit theory 

regarding the attribute's trajectory, form the estimate of the past status. Information 

retrieved that is ambiguous may be seen as supporting the theory. According to this 

hypothesis, when remembering our past appearance, we do not elicit a completely 

accurate self-image and compare it to our present reflection. Rather, we look at our 

reflection. and use our beliefs about how we have physically aged to produce a 

reconstructed image of our past self. As we age, we may infer that in the past we had 

much fuller hair, a slimmer waist and far fewer wrinkles. Whether or not this was 

actually the case, we may believe it to be so based on our current appearance and our 

implicit theories of physical aging. 

What elements would be involved in a theory of change in memory across the 

lifespan? Implicit theories of memory aging can focus on consistency with or 

difference from the present A consistency principle is invoked when memory ability 

in the past is seen as being the same as in the present According to Ross (1989), this 

principle is adhered to when the current. self is seen as being the same as the past self, 

thus fostering a temporally consistent self-image. A difference principle is adhered to 

when a theory of change in the self is adopted. The self is not seen as temporally 

consistent, but it is nevertheless coherent, as any change experienced is easily 

explained by a strongly held belief. 

Very long-term recollections of the past self result from: (a) the past status 

being remembered clearly, (b) the· past status being forgotten, and estimated at 

randomf or (c) the past status being forgotten, and estimated systematically. Ross 
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(1989) cites various forms of systematic bias which would indicate that implicit 

theories are used to guide recall; People may exaggerate their memory's consistency 

over ti.me and infer that their past memory performance was the same as it is 

currently. Alternately, people may overestimate the change that has taken place, 

which could result from either: (a) change in memory performance being uniformly 

miscalculated, or (b) stability in memory perfonnance being incorrectly perceived as 

change. H past memory perfonnance is remembered clearly, then to the extent that 

performance was assessed accurately at the time, perfonnance estimates will be 

accurate. If past memory perfonnance is forgotten and is estimated without a pattern, 

estimation errors should be random. If past memory performance is forgotten, and an 

implicit theory of consistency is adopted,. past and present perfonnance estimates will 

be the same. If past perf onnance is forgotten and a theory of difference is adhered to, 

past and present performance estimates will differ. The accuracy or level and 

direction of distortion of past estimates will depend on the degree of similarity 

between past and present performances, and its correspondence with the theory 

adopted. 

Research Relating to Implicit Theories for Memory Perfonnance. Support for the idea 

that memory beliefs can bias the perception of memory performance over time comes 

in part from two longitudinal studies tracking changes in memory performance and its 

perception (Taylor, Miller, & Tinlclenberg. 1992; ~linski, Gilewski, & Schaie, 1993). 

Both studies failed to find a correlation. between lo.ngitudinal change in self-reported 

frequency of forgetting and actual memory performance change. Additional evidence 
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that people hold biased beliefs about memory decline comes from a cross-sectional 

study comparing (a) a group of older individuals' theories of change of certain 

characteristics with age, (b) another group of older individuals' se1f-perceptions of 

their present status on these characteristics, together with their self-retrospections about 

their status on these characteristics when they were younger, and ( c) a group of 

younger participants' ideas about their current status on these characteristics 

(McFarland, Ross,. & Giltrow, 1992). Using the y0unger group as a representation of 

the older groups' previous status on the va.ti.ous characteristics, memory emerged as an 

attribu_te f.or which the elderly appeared to exaggerate decline. The findings from 

these s.tudies suggest that the perception of memory change is influenced by an 

implicit theory of memory decline with age rather than an awareness of actual changes 

in memory ability (McDonald.-Miszczak. et al. , 1995). 

Another study which generated some support for an implicit theory 

interpretation of memory recall examined longitudinal data for 2 samples (McDonald­

Miszczak et al., 1995). The first sample, measured over a 2-year period, was aged 22-

78 years during the first wave of data collection. The second sample consisted of 

older adults (aged 55 to 86 on the first testing occasion) measured over a 6-year 

period. Measures of memory performance and memory beliefs were taken on each 

occasion of testing for both samples, and their relationships assessed in parallel 

. analyses. Longitudinal changes in MSE (as measured by the MIA Capacity subscale) 

were not significantly related to longitudinal changes in memory performance. Such a 

result was highly unlikely if individuals had monitored memory as it changed, and had 
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adjusted their memory beliefs accordingly. In addition, participants.· ratings of 

retrospective memory change (as measured by the MIA Change subscale on the last 

occasion) were not correlated with their longitudinal MSE changes (ie., their ideas of 

how their memory capabilities had changed since the past did not match the 

differences from present to past in their concurrent beliefs about memory capacity). 

However, MSE changes were correlated with longitudinal perceived change (ie., 

differences from present to past in their concurrent beliefs about memory capacity 

matched the differences over time in their ideas of how they had changed since the 

past). This pattern was seen as consistent with (a) stable implicit theories over time, 

(b) stable beliefs over time about the self-as-rememberer, and (c) concurrently 

constructed self-ratings of change being driven by any longitudinal changes in 

perceived ability levels. The findings were consistent with the hypothesis that current 

perceptions of ability level were driving current perceptions of change. This. study 

also revealed evidence that did not support an implicit theory hypothesis. Significant, 

yet weak, correlations were observed between longitudinal changes in memory 

performance and retrospettive perceptions bf memory change. This suggested that 

memory changes may be monitored to some extent 

Additional ·evidence for the monitoring of memory perfonnance change was 

provided by Johansson, Allen-Burge and Zarit (1997). They tested a group of very 

old (M = -86.85. range.= 84 to 90 at time 1) people in Sweden on 5 memory tests over 

3 occasions, 2 years apart. They found that the retrospective report of decline was 

associated with actual decline on 3 of the 5 tasks over a 2-year interval. It is notable 
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that since very general measures of memory decline were used, the association 

depicted was crude and could not address the level of accuracy of retrospective 

assessments. However, the findings suggest that elderly people are aware of actual 

memory change, and, in reflecting on past performances, may be influenced by the 

awareness of this actual decline. lhls does not, however, exclude the possibility that 

people are also influenced by expectations of inevitable decline. 

Research on Cognitive Retrospections 

An area bearing similarity to past memory performance awareness is past 

cognitive performance awareness. In order to examine accuracy and biases in the 

recall of cognitive performance,, longitudinal performance data must be compared to 

retrospective performance estimates. The literature is distinctly lacking in studies 

examining longitudinal cognitive retrospections for their accuracy. A notable 

exception is Schaie, Willis, and O'Hanlon's (1994) examination of actual and 

perceived change over time in intellectual performance in older (M = 77.24 years, 

range= 71-95 years), middle-aged (M = 60.6'.3 years, range= 50-70 years) and young 

(M. = 41.76 years, range= 29-49 years) adults over a seven-year period . .As part of an 

ongoing cognitive testing program, participants took the Thurstones' Primary Mental 

Abilities test (PMA; Thurstone & Thurstone, 1949) which assessed performance for 

five factors of intelligence: Verbal Meaning, Spatial Orientation, Inductive Reasoning, 

Number and Word Fluency. They were then asked to compare their present 

performance (1984) with that in the past (1977). The majorj_ty of participants across 

the. a~ groups believed that their abilities remained the same over time. If the elderly 
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are susceptible to believing in an exaggerated age-decline stereotyp.e, one would expect 

their estimates of their abilities• trajectories to be falsely pessimistic. Age effects for 

the perception and experience of decline revealed age differences in the false 

perception of decline in two of the five abilities tested. More olde.:r than younger 

participants overestimated the decline that they experienced in Verbal Meaning. 

Inductive Reasoning showed a similar pattern, with a g.reater proportion of the elderly 

being overly pessunistic than either the middle-aged or the young. Interestingly, for 

Number ability, a greater proportion of the younger and middle-aged adults perceived 

false decline than did the older participants. This mixed pattern of results does not 

support the idea that the elderly subscribe to universal and overblown pessimism 

regarding their cognitive abilities. It implies that the both the ability to estimate past 

performance accurately and the ·beliefs held regarding the trajectories of abilities may 

be specific to the abilities in question. 

Memory ability is one area for which a strong argument can be made that the 

elderly might perceive false decline. Memory is an area of particular salience and 

concern for old people, much more so than for their youngers~ In th.e past, it has been 

found that the elderly perceive that they have lower memory capacity, less control 

over their memory, and more change in their memory than do the young (Dixon, 

Hultsch, & Hertzog, 1988). In addition. adults of all ages tend to believe that we 

become more forgetful from our mid 50s to our late 80s (Heckhausen et al., 1989), 

and that decline is just as likely for themselves as for others (Ryan & Kwong See, 

1993), Thus, it would seem probable that memory is an ability for which exaggerated 
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implicit theories of age-decline are held by the elderly. It is also possible that the 

young elderly may exhibit more pronounced exaggeration than the old elderly, as for 

them, an age-decline implicit theory of memory is likely to be less a reflection of 

.actual decline than it is for their elders. The idea that the very old experience greater 

memory decline than the young old is supported by the findings of Hultsch and his 

colleagues (Hultsch, Hertzog, Small, McDonald-Miszczak, & Dixon, 1992), who found 

grec!-ter longitudinal decline in an earlier-born cohort than in a later-born one in word, 

story and fact recall and verbal working memory. 

The Present Study 

flow can we tell whether our memories about ourselves are accurate? For the 

most part, these memories are unverifiable. It would, however, be most intriguing to 

step back in time with our notions of "the way we think we were•," and compare these 

with "the• way we actually were." A past photograph compared with our present 

reflection would enable us to detennine our level of memory accuracy for our physical 

appearance, and to make inferences regarding the implicit theories that we have 

adopted. This approach is precisely the one that is taken in the present research with 

regard to memory abilities in the elderly. Past and present measures of memory 

capabilities in the elderly will be compared with their perceptions of these attributes' 

past and present levels. From the information available, the. acturacy of beliefs about 

past and present memory abilities will be assessed, and inferences made about the 

theories that are operating with regard to the trajectory of memory in old age. 

The ideas held regarding consi:stency with and difference from the past are of 
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interest in the current research with regard to memory performance. Specifically, it is 

expected that older adults will be aware of some decline in their memory capabilities. 

In addition, they are expected to have inte:malized society• s age-decline stereotype for 

memory. The combination of these factors is expected to result in an overestimation 

of memory decline with age. 

The present study utilizes postdicted perfonnance estimates measured not only 

immediately following task completion. but retrospectively at del~ys of three, six, and 

nine years. Episodic memory was measured using story recall and word recall. and 

.semantic memory was indexed by fact recall. Each of these tasks was administered 

twice during each wave of testing. During the fourth wave, performance estimates 

were obtained for current and prior task performance immediately following the 

second administration of each task. Although perfonnance was likely monitored at 

each time of testing -- three. six and nine years prior to performance estimation - it is 

expected that this information would be ambiguous and not directly available to 

participants at the time of performance estimation. Rather. an implicit theory 

hypothesis predicts that the retrospective postdictions employed in the present study 

reflect: (a) participants' notions of their current status for performance of the memory 

task in question. and (b) their beliefs surrounding .their trajectory for perfonnance of 

the memory task over time. It is hypothesized that participants will use age-decline 

memory beliefs to guide their estimates which will result in inflated perceptions of 

past memory performance. 1n addition, it is hypothesized that accuracy will be greater 

for more recent occasions. 
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Participants' implicit beliefs about performance in previous waves of the study 

were obtained in the form of ''retrospective evaluations." These were general 

estimates of the trajectory of perfonnance in each task over tim~. Additional specific 

information regarding the implicit theories employed by the sample. was obtained 

using "targeted compariSons." These were performance comparisons with hypothetical 

selves and others (average person same age, average 20-year-old, self at age 20, and 

self's best with practice or training). They are expected to reveal valuable _insights 

into participants' beliefs about the stability and plasticity of personal and general 

memory trajectories. 

General memory self-efficacy is measured in the cu.n:ent study using the MIA 

Capacity subscale. The construct of MSE is expected to be related to the implicit 

theories of memory adopted by the current sample as measured through the study's 

indices. Specifically, those participants with high MSE would be expect.ed to 

immediately and retrospectively postdict higher memory performance levels than those 

with low MSE. Participants with a high level of MSE are likely to infer generally 

higher performance levels. across all occasions for the tasks investigated in the 

retrospective evaluations. Additionally, high MSE participants would likely see 

themselves favourably when compared with hypothetical sel'ves and others. 

General memory decline beliefs were measured using the Change scale of the 

MIA. An investigation will be· conducted to detennine whether these general beliefs 

were used in combination with the current performance estimate to produce estimates 

of performance .in tne past. It is expected that MIA Change will combine with the 
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numerical postdiction for the present occasion to predict performance estimates for 

previous oceasions. 

In addition, sample seif-selection will be investigated. A portion of the 

participants did not provide complete data for various. metamemory variables. 

Participants providing too little information are not included in the analyses. Their 

exclusion may bias the results because it is possible that these participants may differ 

on various demographic and perf-0rmance indices from those who responded more 

completely. Typically, such participants score lower on performance measures and 

demographic indicators than do those participants who provide complete data. Should 

this be so, the study' s generalizability may be slightly more limited than would 

otherwise be the case. 

Principal Research Questions and Hypotheses 

The following principal research questions are addressed through the present research. 

1. What is the profile of memory beliefs in the elderly? 

2. 

2a. 

Hypothesis: The elderly will believe their memory has declined, both in 

specific tasks and in general. 

Are postdictions of memory performance accurate? 

Are there occasion differences in accuracy (as assessed by correlations)? 

Hypothesis: Postdicted memory estimation will be less accurate the more 

distant the postdiction, and more accurate the more recent the 

postdiction. 

2b. Is there systematic bias (a direction to inaccuracy) evident in memory 
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postdictions? 

Hypothesis: Past memory performance will be overestimated by the elderly. 

3. Are age and occasion associated with the accuracy of memory postdictions (as 

measured by differences between postdicted and actual performances)? 

Hypothesis 1: As age increases, postdictions will become niore accurate. 

Hypothesis 2: Accuracy will be greater for more recent occasions. 

4. What are the effects of memory self-efficacy, age, gender, health, education 

and marital status on memory beliefs? This is an exploratory question with no 

specific hypotheses. Gender and education are included because both are 

known to be related to cognitive performance in adults, and they may be 

related to metamemory beliefs. 

4a. Is memory self-efficacy associated with memory beliefs? 

Hypothesis: Higher current memory self-efficacy will be associated with the 

perception of memory maintenance, and lower memory self­

efficacy will be associated with the perception of decline in the 

elderly. 

4b. Are there age, occasion and memory self-efficacy differences in postdictions? 

5. 

Hypothesis: Higher memory self-efficacy will be associated with higher 

postdictions across occasions and ages. 

How are retrospective postdictions generated? 

Hypothesis: Retrospective postdictions will be significantly related to the use 

of the current performance combined with decline beliefs. 



6. Are there differences between participants who provided complete or nearly 

complete metamem.ory information and those with numerous missing data 

points? 

20 

Hypothesis: Participants missing multiple data points are likely to score 

higher on demographic and performance variables as compared 

to participartts with complete metamemory information. 
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Method 

Procedure 

The data used in the present study were generated by the Victoria Longitudinal 

Study (VLS). The VLS has been conducting cognitive aging research on an ongoing 

basis since 1986. The initial sample of participants has been tested every 3 years 

since 1986, the fourth wave of data having been collected in 1995 (see Hultsch et al., 

in press, for details concerning the VLS method). Over the years, additional test 

materials have be.en added to the original battery, producing a rich data set including a 

core of consistently tested cognitive dimensions. In 1995, participants were tested 

over four sessions of approximately two hours each, wi.th each participant's four 

sessions falling within a one,..month period wherever possible. A battery of pencil-and­

paper tests was administe~d in small group settings (approximately two to eight 

people) over the first two testing sessions. These group testing sessions have been 

administered by the same research assistant, a female .. middle-aged former nurse, since 

the study' s inception in 1986. The third and fourth testing sessions consisted of both 

pencil-and-paper and computer-response tasks. Each participant's third and fourth 

testing sessions were adminis.tered one-on-one by a paid researGh ~istant (usually a 

psychology graduate student), though not necessarily the same assistant for both 

sessions. The MIA and personal data sheet were administered during session one. 

The story recall, word recall and fact recall tasks were each administered twice (once 

each in the group settings: sessions one and two). Numerical perfonnance 

postdictions and targeted comparisons for each memory task were collected 
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immediately following their second .administrations (i.e. in session 2). Participants 

rec.eived pairs of stories. word lists and factual questions based on a coun~rpalancing 

procedur_e designed for three waves of testing. Upen the fourth wave of data 

collection (1995), initial pairs oft.ask assignments were reintroduced. Retrospective 

evaluations were collected in the fourth wave• of data collection (1995) during the 

fourth testing session. 

Participants 

Advertisements in televisiOJl ·and newspapers. plus local community 

organizations in a .medium-sized metropolitan area provided the population from which 

individuals were initially recruited. Potentiai participants were told thai tire research 

was being conducted in order to :describe the changes we .experience in our memory as 

we age. and to develop an understanding of individual differences in these patterns. 

Participants ranged in age from 55 to 86 during the initial testing phase. 

Requirements for study participation included (a) good health, without a recent illness 

such as a stroke or heart attack, (b) reasonable eye-sight (defined as the ability to read 

p$t the size found in newspapers), {c): reasonable hearing (the ability to hear normal 

conversation), and (d) the ability to produce written responses. A comparison of the 

initial sample with the general populations of British Columbia and .Canada aged 55 

and over is included in Table 1. The dat.a indicate that in comparison to both these 

populations, the VLS sample had been more highly educated and more likely to hold a 

professional or skilled job. Participants were paid a small honorarium in. retwn for 

their participation. Note that an additional similar-sized cohort (cohort 2) was later 
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recruited under tne same participation constraints. This cohort has been tested in 1992 

and 1995, bat will not be examined in the present research. Table 2 indicates some 

basic characteristics .of cohort 1 as it has evolved over the years, including the reasons 

for loss of participants. As each new phase of testing approached, contact was made 

by a letter. followed by telephone calls in order to set up appointment times. One 

designated representative initiated the invitations and scheduled the testing sessions. If 

a participant was not reachable at the address or tel~phone number on record, effort 

was made to locate him/her through such means as the. telephone book, telephone 

directory ~istance, and word of mouth. Effort was made to keep. in contact with and 

maintain current addresses for participants approximately annu~y through a holiday 

newsletter in December. In addition. a reception and informative talk regarding some 

general results of the research was held for the volunteers in September of 1992. 

A total of 176 participants returned for the fourth wave of testing in 1995. 

Three individuals (2 women and 1 man) .did not complete all of the testing sessions, 

which reduced the sample size to 173. Toe 9-year longitudinal sample had (a) an 

average of 14.40 years of education (SD = 3.08); (b) good ~if-rated health compared 

to a perfect state (M_ = .91 SD = .87, on a scale ranging from O = very good health to 

4 = very poor heal_th): and (c) vocabulary ability scores of M = 44.05 (SD = 6.64-) out 

of a total of 54 items (ETS Kit; Ekstrom. French, E.arman, & Dermen. 1976). An 

initial viewing of the data revealed that participants sometimes failed to answer 

questions relating to postdictions and retrospective evaluations. 

Final Sample Determination. The selected sample was determined on the basis 
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of the completeness of the dara available. It was found that many participants had 

failed to answer questions directly relevant to the present study. Only 90 participants 

had compl~t.e data for all relevant variables. Since this nu_mber represented only 52% 

of the wave 4 sample. it was deemed desirable to dev~Iop a mQre leniem criterion for 

the .development of a -selected sample. It was. decided that performance data must be 

complete in order to -gener~te a pasis from participants could answer the relevant 

"memory beliefs" (retrospective evaluations, tatgeted comparisons and numerical 

postdictions) questions. Allowance was made for a single missing data point within 

any memory beliefs category of data within each task. This was done in order to 

achieve a reasonable balance between number of subjects and the amount of missing 

data. Missing values. were then replaced using the sample mean for each variable as 

the imputed value. 

Small, Dixon, Hultsch and Hertzog (1998) found that women outperformed 

men on indices of word r-ec:u] ~d story recall. One go;.tl of the present study was to 

examine whether there was evidence .for differential performance estimation .as a 

function of gender or age/cohort groµp membership. Intermittently throughout the 

analyses, gender and age .group were used as between subjectS factors. The gender 

breakdown of the sample was 58 women and 48 men. The sample was divided into 

two age groups using the median (age 75) and the mean (age 75.2) as guidelines for a 

Young-Old/Old-Old $plit. The Young-Old were those p~cipants up to and including 

age 75 (n = 58), while the Old-Old included those participants age 76 and over (n:; 

48). Age and gender combined to produce the following cell sire$: Young-Old 
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women= 37, Young-Old Men= 21, Old-Old women= 21, Old-Old men= 27. 

Materials 

Pers.onal Data Sheet Participants completed a questionnaire assessing 

background variables such as education, family information, professional history, 

ethnicity, living arrangements, change in activity levels, health, sensory and medication 

information. 

Story Recall. Participants were asked to recall the contents of two different 

stories on the first two testing sessions. Tue two stories administered were selected 

from a possible, six, all of which were constructed and analyzed according to a 

hierarchical propositional system developed by Kintsch (1974) (see Dixon, Hultsch, & 

Hertzog, 1989). Stories had between 154 and 174 propositions. Participants were 

given three minutes to read and seven minutes to recall each story. Scoring of the 

stories was based on gist recall, with a proposition being scored as present if the• gist 

of its meaning was expressed correctly. The average percent of propositions recalled 

in the two stories was used as the score. Trained coders scored each. protocol for the 

memory of specific propositions. Interscorer reliability was calculated using percent 

agreement of individual propositions recalled in a sele.ction of two protocols per story 

generated by participants in the first wave of data collection. The overall agreement 

across the scorers in all four waves of testing was high (ie . . 86). 

Word Recall. Participants were asked to recall the contents of two different 

word lists during the first two testing sessions. Lists were developed from the Howard 

(1980) and Battig and Montague (1969) norms. Six 30-word lists were constructed, 
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strongly to 5 = agree strongly) OT how often they perfonn certain memory-related 

ac.tivities (1 = never to 5 = always). Scores were sciµed as a mean Likert response per 

item, with higher scores indicating greater memory capacity~ less decline over time, 

more task knowledge, more strategy use, a higher level of anxiety, higher achievement 

motivation, and a more internal locus of control respeclively. Internal consi.stency 

(Cronbach's Alpha) for the seven subscales has been reported between .71 for Locus 

and .93 for Change (see Dixon et al.). Confirmatory factor analyses conducted by 

Hertzog, Hultsch and Dixon (1989) have indicated that the Capacity and Change scales 

are also indicators of a higher-order dimension. of MSE. However, due to the nature 

of the questions in the current research, it is necessary to separate current MSE and 

beliefs about change over time. Therefore, the Capacity subscale will be used as the 

sole measure of MSE. The complete MIA Capacity• subscale can be found in 

Appendix A, while the Change subscale can be found in Appendix B. Convergent 

validity between the MIA and the Memory Functioning Questionnaire (MFQ) has been 

found by Hetzog et al. on a memory self-efficacy factor, found to be best indicated by 

the MIA Capachy scale and the MFQ Frequency of Forgetting scale. These analyses 

also indicated the convergence of the MIA and MFQ as measures of perceived change 

in memory and strategy use. Discriminant validity has also been demonstrated for the 

MIA (Hertzog, Dixon & Hultsoh, 1990a). Hultsch and his colleagues (as cited in 

Dixon et al, 1988) reported that the constructs indicated in the MIA are not accounted 

for by state or trait anxiety, generalired locus of control, depression or concurrent 

depressive affect Predictive validity has been demonstrated between MIA scales and 
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perfonnance on various cognitive tasks, such as verbal comprehension, induction, and 

memory span (Dixon, Hertzog & Hultsch, 1986), and story recall (Dixon & IIultsch, 

1983). 

Retrospective Evaluations. During the fourth wave of testing (1995), a 

retrospective questionnaire. was added to the battery of tes.ts. It was administered 

during each participant's last testing session. This questionnaire was designed to 

assess implicit beliefs about perfonnance .in previous waves on the following cognitive 

tasks: vocabulary, word recall, story recall, fact recall, word .opposites, verbal working 

memory, lexical decision, comprehension speed, reading comprehension, and letter 

sets. The present study incorporates only the questions pertaining to word recall, story 

recall and fact recall For each task evaluated, a sample question was provided to 

refresh the participant's memory. The participant was then asked to indicate how well 

he/she performed on this task in the past compared to the present This question was 

presented three times for each task, indicating the time lapse which corresponded with 

each wave of testing in the past For complete task wording, see Appendix C. A 

five-point Likert scale (ranging from O = my peiformance was much better 3/6/9 years 

ago to 4 = my pe,formance was much worse 3/619 years ago) was used. 

Numerical Postdictions. During the fourth wave of data collection (1995), a 

series of postdicted performance assessments were collected. Numerical postdictions 

were collected for word recall, story recall, and fact recall. Participants gener~ted the 

postdictions directly following the completion of each task during the second testing 

session, in a group setting. Specifically. participants were asked to evaluate their 
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current pe_rformance as well as their performance on these tasks at lags of 3, 6, and 9 

years. Participants were instruc.ted not to refer back to their responses on the tasks 

when .generating performance estimates, which were written on a dedicated pag-e 

immediately following these task responses. Numerical performance estimates were 

used as the scores. Specifically, for word recall, an estimate of the number of words 

remembered out of 30 was elicited; for story recall, an estimate of the number of 

remembered propositions or ideas out of 100 was elicited (the number 10.0 having 

been chosen instead of the actual number of propositions per story in order to attain 

percent estimates, Standard across different-length stories); for fact recall, an estimate 

of the number of facts remembered out of 40 was elicited. For complete task 

wording, see Appendix D. 

Targeted Comparisons, Partieipants were also asked to assess their 

performance relative to that of hypothetical selves and others to determine some 

specific guidelines as to the implicit theories held with regards to memory aging. 

Performance comparisons were obtained for word recall, story recall and fact recall for 

each participant with regard to each of the following: an average person th.eir age, an 

average 20-ye~-old, themselves at age 20, and the best they could possibly do. A 

five-point Liken scale (ranging from 0 = much better to 4 = much worse) was used. 

For complete task wording, see Appendix E. 
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Results 

Overview 

The data analyses consist of five main parts. The first part examines the 

profile of memory beliefs in the sample. Memory beliefs. as expressed through 

retrospective evaluations, numerical postdictions and targeted comparisons, are 

depicted. The second part examines the accuracy of the numerical postdictions. The 

initial part of this. analysis looks at whether the numerical postdictions were more or 

less accurate for different occasions using postdiction-perfonnance correlations. The 

next part •Of thls analysis examines whether numerical postdiction accuracy differed 

across age, gender and occasions using postdiction minus performance difference 

scores. The last part of this analysis compares the trends of postdicted with actual 

scores on the 3 tasks. The third part of the analyses looks at the association of 

memory belief variables with. MSE_. The initial part of thls investigation_ of MSE 

relates the various memory belief variables to MSE, while controlling for the influence 

of background variables including self-rated health, age, years of education, gender 

and marital. status. The next part of this investigation looks at age, occasion and MSE 

differences in numerical postdictions, and the interactions of these variables. The 

fourth. part of the analyses investigates participants' use of their beliefs concerning 

current performance, MSE and change in memory,. in generating postdicted numerical 

perf onnance values. The fifth and final part of the analyses examines the differences 

between the selected -sample-of participants. who. gave complete or nearly complete 

responses, and those participants whose response level was too low to justify their 
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inclusion in the selected sample. Throughout the analyses, the main tests were 

evaluated using an a level of .05. They are followed by post hoc analyses, evaluated 

at a ~025 a level to protect against type I error rates but maintain a reasonable level of 

type IT errors. 

Profile of Memory Beliefs 

Memory beliefs were examined using repeated me8$ures MANOV As for three 

clusters of variables: retrospective evaluations, numerical postdictions and targeted 

comparisons. 

Retrospective Evaluations .. Retrospective evaluations of past compared to 

current perf 0rmance for word recall, story recall and fact recall were examined over 

the three retrospected occas_ions. The means and standard deviations for each question 

are reported in Table 3. A 4-way repeated measures MANOV A was computed using 

Task (3 levels) x Occasion (3 levels) x Age Group (2 levels) x Gender (2 levels) as 

the independent variables. and the retrospective evaluations for all three tasks as the 

dependent variables. The MANOV A revealed significant interactions of Task x Age 

Group, Wilks's A= .88, F(2, 101) = 6.92, n,-< .01, 112 = .12, and of Task x Occasion, 

Wilks's A = .88, F(4, 99) = 3.36, 11 -< .05, rf = .12, plus a significant main effect for 

Occasion. Wilks's A= .92, F(2, 101) = 4.42, 11-< .05, 112 = .08. Within the significant 

effects, each set of relevant means was tested using differencing contrasts to detennine 

where task. age group. and occasion differences lay. 

The main effect for Occasion was rested by contrasting the means of each of 

the 3 occasions with each other. The occasion effect was attributable to the difference 
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between evaluations of 1989 (M = l.67, SD= .48) and 1992 performance (M = 1.80, 

SD= .38), F(l) = 8.81, 11-< .01, 112 = .08, and 1986 (M = 1.66, SD = .63) and 1992 

performance, F(l) = 5.51, Q-< .025, 112 = .05. The means for 1986 and 1989 were not 

significantly different from each other. 

The Task x Age Group interactio_n was tested by contrasting each of the 3 pairs 

of tasks for the 2 age groups. The interaction was largely attributable to significant 

differences between the young-old and the old-old on fact recall (Y-0 M = 1.80, SD = 

.38, 0 -0 M = 1.52, SD= .67) and word .recall (Y-0 M = 1.61, SD= .58, 0-0 M = 

l.75, SD= .72), F(l) = 11.79, J1-< .01, 112 = .10, and fact and story recall (Y-0 M = 

1.78, SD= .51, 0-0 M = L80, SD= .50), F.(1) = 8.41, 11 -< .01, 112 = .08. The 

interaction, as depicted in Figure 1, reveals that the age effect varies as a function of 

task. Both age groups believed there was little change in their story recall abilities. 

However, the young-old viewed their past performance on word r-ec·all as better than 

that in the present, whereas th.e old-old viewed their perf onnance on fact recall as 

having been better previously. 

The TaSk x Occasion interaction was tested by contrasting each of the 3 

pairings of tasks for each of the 3 pairings of years. The contrasts revealed that the 

interaction was largely attributable to significant differences between word and story 

recall between 1989 (word M = 1.59, SD= .71, story M = 1.75, SD= .55) and 1992 

(word M = l.83. SD = .59, story M = 1.82, SD ·= .49). F(l) = 5.22, 11 -< .025. 112 = 

.05, and word and story recall between 1986 (word M = 1.59, SD= .92., story M = 

1.79, SD = .73) and 1992 F(1) = 6.66, 11-< .025, 112 = .06. Differences between fact 
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and story recall between 1986 (fact M = 1.58, SD= .74, story M = 1.79, SD = .73) 

and 1989 (fact M = 1.67, SD = .64, story M = 1.75, SD= .55), F(l) = 4.94, Q.-< .05, 

112 = .05, and between fact and story recall between 1986 and 1992 (fact M = 1.76, SD 

= .59, story M = 1.82. SD = .49), F(l) = 3.95, J2-< .05, 112 = .04. approached 

significance. This interaction, as depicted i.Q. Figure 2. demonstrates that the effect of 

occasion varies by task. More distant past performances for word recall were viewed 

as having been superior to those on the more recent occasion, and opinions of fact 

rec~ll tended towards this pattern, whereas story recall performances were viewed .as 

having been much the same across past occasions. 

Ancillary Analyses. It should be noted that all the retrospective performance 

evaluations had values of between 1 ("somewhat better 3/6/9 years ago") and 2 ("about 

the same" as performance in the present). In order to address the question of whether 

the evaluations. of previous occasion performance were significantly different from 

evaluations of current performance, one-sample t-tests were calculated comparing the 

means of the evaluations to a baseline value of 2. To protect against type I error, an 

a level of .025 was used to evaluate the tests. As shown in Table 3, all of the values 

significantly differed from 2. indicating that all past performances were viewed as. 

superior to those in the present This· paints a pictu,re of ~ general perception of 

memory decline across three previous occasions, although the magnitude of perceived 

change is only moderate. 

Numerical Postdictions. Numerical postdictions wer.e collected in 1995 for 

each of the four testing occasions across all three recail tasks. Means and standard 
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deviations for the numerical postdictions are reported in Table 4. These values are 

presented in both absolute and percent scales. The percent values were generated in 

order to allow comparisons between the differently-scaled tasks. A 4-way repeated 

measures MANOVA was computed using Task (3 levels) x Occasion (4 levels) x Age 

Group (2 levels) x Gender (2 levels) as independent variables and the numerical 

postdictions as the dependent variables. 'The MANOV A revea,led significant effects on 

the overall tests for Occasion, Wilks's A= .71, F(3,100) = 13.62, Q-< .001, 112 = .29, 

and Task, Wtlks's A= .89, F(2,101) == 6.58, n.-< .01, 112 = .12, and a significant 

interaction of Task x Gender Wilks's A= .89, F(2,101) = 6.34, n. -< .01, 112 = .11. 

Polynomial contrasts indicated a significant linear tx:end for Occasion F(l) = 

26.75, n. < .001, 112 = .21. The more distant the occasion, the higher the postdiction. 

The Task effect was examined using differencing contrasts to test the means of the 

tasks overall. These contrasts revealed that story recall postdictions (M = 59.7.2%, SD 

= 23.19) were significantly lower than those for word recall (M = 66.37%, SD = 

13.47) F(1) = 8.54, n. -< .01, 112 = .08, and those for fact recall (M = 68.03%, SD = 

17.02), F(l) = 13.27, n.-< .001, 112 = .12. Word and fact recall postdictioos did not 

significantly differ from each other. 

Tue Task x Gender interaction was then tested by contrasting each of the 3 

pairings of tasks f-or both men and women. It was revealed. that story recall 

postdictions· differed from those for fact recall among men and women (F{l) == 1.0.66, 

n.-< .01, 112 = .10) with men p.ostdicting lower story scores (M = 54.79%, SD = 20.13) 

than women (M = 63.79%, SD= 24.88), and women postdicting lower fact scores (M 
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= 64.84%, SD= 17.85) than men (fact M = 71.89%. SD= 15.26) (see Figure 3). 

Overall, results indicated a belief in the decline of performance over time. In 

addition. story recall performance was seen as inferior to that for word and fact recall. 

Furthermore, while men pos.tdicted higher fact recall scores than did women, women 

postdicted higher story recall scores than did men. 

Targeted Comparisons. The targeted comparison questionnaire asked 

participants to rate their own current memory perfo:anance as compared to that of 

others or themselves in hypothetical situations. The scale gave the option to rate the 

self as much better than. better than, about the same as., worse, or much worse than 

the target of comparison. An examination of the means, as reported in Table 5, 

reveals some patterns that were consistent across all tasks. The rank order, from most 

favourable comparison to least favourable comparison, was the same for all tasks. 

Relative to the four comparison targets, the overall sample viewed themselves as 

performing from best to worst, as follows: (a) average peer, (b) the best I could 

possibly do, (c) myself at age 20, and (d) the average 20-year old. The data were 

analyzed in two .phases: (a) the main analysis, comparing all factors in an analysis of 

variance model, and (b) ancillary analyses, comparing each target separately to a 

baseline value. 

Comparative targets were examined across all tasks. in a 4-way ,repeated measures 

MANOVA using Task (3 levels) x Target (4 levels) x Age Group (2 levels) x Gender 

(2 levels) as independent variables, and the four target comparisons for each of the 

three tasks as the dependent variables. The MANOV A revealed significant 2-way 
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interactions for Task x Gender, Wilks's A = .94, F(2, 101) = 3.30, Q -< .05, 112 = .06, 

and for Task x Target, Wtlks' s A= .79, F(6, 97) = 4.38, l! -< .01, 112 = .21, and 

significant mam effects for Task, Wilks's A= .90, F(2, 101) = 5.44, Q -< .01, 112 = .10, 

and Target, Wilks's A= .55, F(3, 100) = 26.88, Q-< .001, 112 = .45. No other main 

effects ox; interactions reached significance. 

Differencing contrasts were then perfonned to detennine where main and 

interaction effects lay. When interpreting these results, it may help the reader to bear 

in mind that the scale employed for the targeted comparisons was as follows: 0 = I 

did much worse than the target, 1 = I did worse than the target, 2 = I did about the 

same as the target; 3 = I did better than the target, 4 = I did much better than the 

target The main effect of Task was tested by contrasting the means of each of the 3 

tasks with each other across all targets. The Task effect was largely attributable to 

differences between word (M = 1.67, SD = .60) and fact recall evaluations (M = 1.80, 

SD = .58, F(l) = 7.25 Q -< .01. 112 = .07) and to differences between word and story 

recall evaluations (M = 1.84, SD = .54, F(l) = 8,73 Q -< .01, t\2 = .08). Fact and story 

reca,11 evaluations did not differ significantly. This main effect reveals that participiµits 

generally viewed their comparative performances on word recall as inferior to those on 

fact and story recall. 

The main effect of Target was tested by contrasting the means of each of the 4 

targets with each other across all tasks. The Target effect was attributable to the 

difference between each comparison with an average peer (M = 2.11. SD= .47). Each 

of the other targets was considered significantly superior to the average peer: the best I 



37 

could possibly do (M = 1.75, SD = .74, F(l) = 15,50, I!.-< .001, 112 = .13), myself at 

age 20 (M = 1.65, SD = .78; F(l) = 34.59, J! -< .001, 112 = .25), and the average 20-

year old (M = 1.57, SD = .76, F(l) = 74.03, .I!-< .001, 112 = .42). The Target main 

effect reveals that participants viewed the perfonnances of all targets as beuer than the 

perf onnance of an average peer. 

The Task x Gender interaction was tested by contrasting each of the 3 pairs of 

tasks for each gender. The interaction, as depicted in Figure 4, was attributable to the 

difference between evaluations of word recall (men M = 1.61, SD= .54, women M = 

1.72, SD= .65) and fact recall (men M = 1.93, SD= .55, women M = 1.70, SD= 

.58), F(l) = 6.43, I!. -< .025, i'\2 = .06. Evaluations of story recall (men M = 1.82, SD 

= .55, women M = 1.85, SD = .54) did not play a significant part in the interaction. 

The Task x Gender interaction reveals that the task effect varies as a function of 

gender. Whereas men believed their comparative performance for fact recall was 

higher than that for word recall, women believed their performance was comparatively 

higher for word recall than for fact recall. 

The Task x Target interaction reveals that the effect due to the comparative 

target varies as a function of the tasks being contrasted This interaction was tested by 

contrasting each of the 3 pairs of ~ for each of the 6 pairs of targets. The contrast 

results are presented in Table 5. The interaction, as depicted in Figure 5, was 

attributable to the differences between compariSons to the average peer and those to all 

other targets, within fact recall evaluations contrasted with both word and story recall 

evaluations. No other target comparisons within any of the task contrasts were 
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significant. Likewise, contrasting word with story recall evaluations resulted in no 

significant target comparisons. 

Overall, the MANOV A presents an interesting pattern of results. Whereas the 

main effect of Task re.vealed a belief in a lower-ranked performance on word recall 

when compared with story and fact recall, this result held only if averaged over both 

genders and all targets. The Task x Gender interaction revealed that this pattern was 

modified through the women's tendency to rank their comparative performance on 

word recall as slightly higher than that on fact recall, rather than professing the reverse 

pattern which was the case for men and for the overall main Task effect. The main 

effect of Task likewise did not hold when looking at the individual targets contrasted 

with each other. The two main effects of Task and Target were modified by each 

other to produce a more complicated picture. Indeed, when considering target 

comparisons as well as those for task. word recall performance was ranked higher than 

that for fact recall when comparing the self with an average peer. Furthermore, 

comparative views of fact and story recall performance were not considered. different 

when averaged over all targets, but when targets were considered individually, fact 

recall performance was ranked lower than that fot story recall when comparing the self 

with both an average peer and an average 20 year-old. Conversely, it was ranked 

higher than story recall performance when comparing the. self with the best one could 

possibly do, and the self at age 20. The main effect pattern of word recall 

performance being ranked lower than that for story recall was the only one that held 

aoross all target comparisons. 
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Ancillary Analyses. The response category "about the same" presents itself as 

a baseline value with which to compare responses regarding the different targets of 

comparison. T-tests (reported iI1 Table 5) were run on the value of each mean 

compared to this test value. They were evaluated at an a. level of .025. Regarding 

the comparison to the average peer, participants believed their performance would be 

slightly better than or the same as this target In fact, only the comparison with the 

average peer for story recall resulted in a rating that was significantly be«er for the 

self than 'for the comparative target The second-ranked comparative target was "the 

best I could possibly do." For word recall and story recall, the present performance 

was seen as being significantly worse than the participant's own best possible 

perf oanance, whereas for fact rec.all. the present performance was seen as being 

equivalent to the participant's •own best performance. It appears that participants 

believed that with regard to the recall of facts, they were already as skilled as they 

would ever become, even with practice or training. Toe third- and fourth-ranked 

comparative targets were "myself at age 20'' and the "average 20-year old." For all 

tasks, present performance was seen as significantly worse than the hypothetical 

performance of one's self at age 20, or the average 20-year old. Paired means t-tests 

within each task revealed no significant differences between "myself at age 20" and 

the "average 20-year old," indicating that the two hypothetical targets' performances 

were viewed as equivalent in comparison to participants' present performance. 

The Accuracy of Numerical Postdictions 

Occasion Differences in A(:curacy as Assessed by Correlations. Differences in 
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the accuracy of numerical postdictions across retrospective occasions were assessed by 

correlating them with the actual performances for word recall, story recall and fact 

recall. These Pearson Product Moment correlations are presented in Table 7. Overall, 

the magnitude of the correlations is substantial. ranging from r = .41 tor= .87, with 

some variation across tasks and occasions. The correlations were examined to 

determine whether accuracy varied systematically by occasion. Specifically, the 

hypothesis that more recent postdictions would be significantly more accurate than 

earlier ones was tested by comparing the past accuracy correlations to previous 

correlations within e~ch task (see Table 7). The procedure adopted for the comparison 

of these accuracy values was as follows: The two correlation coefficients were 

tranSfoniled using the Fisher Z-transform formula (Zf=l/2*1n((l+R)/(1-R)). The 

difference z=(Zfl-Zf2)/SQRT(l/(N1~3)+1/(N2-3)) is distributed approximately 

Standard Normally. The level of significance was determined using the z value. It 

Should be noted that accuracy for 1995 postdictions was c.alculated two ways: a) 

postdiction correlated with the average of the scores for both versions of .each task, 

and b) postdiction correlated only with the version of the task immediately preceding 

the postdiction. Method (a) was the technique used to calculate accuracy correlations 

for all ret:re~pective occasions, as the questionnaire wording asked for a nµmerical 

postdiction for the task generally (rather than version-specifically) 3. 6 and 9 years 

ago. Method (b) was additionally used for 1995 in particular because the wording of 

the numerical postdiction questionnaire implied ·that an estimate was sought for the test 

version immediately preceding it. rather than the average of the two test versions. 
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Method (a) was employed in addition to method (b) .in order that strictly parallel 

comparisons could be made between concurrent and retrospective accuracy. For all 

tasks. no significant differences emerged between measures of 1995 accuracy 

calculated using (a) two tests or (b) one, therefore, the practic.e of reporting only the 

two-test averages is adopted here. 

The correlations between 1995 postdicted and actual performance were 

compared to the 3-, 6- and 9-year (retrospective) postdiction~performance correlations 

within each task. An examination of the significant values resulting from the 

comparison of 1995 accuracy with that for each previous occasion reveals the 

following: 1) for word and fact reca.lL all retrospective postdictions were significantly 

less accurate than concurrent ones, and 2) for story recall, all retrospective postdictions 

were equally accurate. 

In addition to the comparison of concurrent postdictions with retrospective ones, 

retrospective postdictions were compared to each other for accuracy. For word recall, 

the accuracy correlations for 1986 and 1989 can be considered equivalent Accuracy 

for 1992 was significantly greater than that for 1989 {Q-<.Ol). In addition, ~ccuracy for 

1995 was significantly higher than accuracy for 1992 (,Q-<.05). Thus, postd.iction 

accuracy within the word recall task was greater for the more recent than the earlier 

occasions. 

For fact recall, accuracy levels for 1986, 1989 and 1992 can be considered 

equivalent However, as previously noted. accuracy for 1995 was Significantly higher 

than accuracy for the 3 earlier occasions. Thus, acc.uracy within the fact recall task 
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was greater for the concurrent (1995) postdictiort than for earlier ones. 

The story recall task displayed a different pattern from either the word or fact 

recall tasks. Postdiction accuracy did not significantly differ among any of the 

occasions. All correlations ranged between r = .41 and!.= .50. 

In order to assess the direction of inaccuracy evident in the correlations, the 

means of the difference scores between postdicted and actual performance were 

calculated. For ease of comparison between tasks., the values were converted to 

percent scales. They are presented in Table 8. An examination of the means reveals 

that they are consistently positive, indicating a trend across all tasks to overestimate 

performance. 

Evaluating Accuracy by Difference Scores. Differences in the accuracy of 

numerical postdictions across tasks, retrospective occasions and age groups were 

examined in a 4-way repeated measures MANOV A, which used Task (3 levels) x 

Occasion (4 levels) x Age Group (2 leve~) x Gender (2 levels) as the independent 

variables, and the percent-converted postdiction-minus-performance difference scores 

as the dependent variables. As was the case in the previous analysis using 

correlations, the MANOVA used the mean of the two 1995 performances within each 

task to calculate the 1995. difference score. The MANOV A revealed significant main 

effects for Task, Wilks's A.= .43. F (2, 101) = 66.92, .l! -< .001, 11z = .57, and 

Occasion, Wilks's ,._ = .83, F(3, 100) = 7.06., .l! -< .001, 112 = .18. 

The percent overestimation values for the· 3 tasks were then contrasted with 

each other to determine where the main effects of Task lay. Task effects were due to 
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the differences between all 3 of the t.asks with each other: word/story recall F(l) = 

84.16, .n.-< .001, 112 = .45. story/fact recall F(l) = 13.08, .11 -< .001, 112 = .11. and 

word/fact recall F(l) = 70.03, J1-< .001, 112 = .41. The mean percent overestimation 

values reported in Table 8 reveal tha:t performance estimation was least accurate for 

story recall (21.37% to 26.05% overestimated), followed by fact recall (14.40% to 

15.98% overestimated) and word recall (2.20% to 8.03% overestimated). 

In order to assess the Occasion effect. polynomial contrasts of the 4 occasions 

were conducted upon the percent overestimation values across the 3 tasks. Figure 6 

depicts the occasion effect of accuracy. The linear trend of decline in overestimation 

(E(1) = 9.78, .n. -< .01, 112 = .09). that is evident toward the more recent occasions is 

moderated by a cubic trend (E(l) = 9.32, it-< .01, 112 = .08), characterized by the sharp 

drop evident between 1989 and 1992. 

Taken together, the results of the analyses us~g both correlations and 

difference scores reveal that concurrent postdictions tended to be more accurate than 

those for previous occasions. Each task revealed its own pattern of accuracy, with 

story recall not varying across occasions, and word and fact recall revealing greater 

overestimation for past occasions. In addition, performances were overestimated at 

different levels depending on the t.ask in question. Story recall estimation was the 

least accurate, followed by fact recall, and word recall. 

Comparing Postdicted with Actual Scores. In order to completely depict 

participants' accuracy in estimating past performance, Figures-7. 8 and 9 illustrate both 

the postdicted and the -actual scores for word recall, story recall and fact recall 
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respectively. It is of interest to observe the patterns found across the two types of 

scores. A glance at each of the postdicted trajectories reveals the participants' belief 

in a trend of linear decline noted above in the numerical postdictions proftle section. 

A 1-way repeated measures MANOVA was conducted on the 4 levels of Occasion, 

using the numerical postdictions for each separate task as the dependent variables. As 

with the previously conducted postdiction MANOV A (see above section on the profile 

of memory beliefs), the present MANOVA revealed a significant effect for Occasion, 

Wilks's A= .60, F (9,97) = 7.29, l!-< .001, 112 = .40. Unlike the previously conducted 

MANOV A, the present analysis has the ability to highlight differences between tasks 

in the patterns of postdictions over occasions. Toward this end, polynomial contrasts 

were conducted on the means of each of the postdicted occasions within all 3 tasks. 

Results revealed. a significant linear trend within each task (word: F (1) = 7.78, Q-< 

.01, 112 = .07; story: F (1) = 15.01, Q-< .001, 112 = .13; fact: F (1) = 34.02, 11-< .001, 112 

= .25), as well as a significant cubic trend within word recall, F (1) = 6.66, Q -< .025, 

112 = .06. These patterns for word, story and fact recall are depicted in Figures 7, 8 

and 9 respectively. 

Also illustrated in these figures are the means for the actual perf onnances for 

each of these taSks. An examination of these actual performanGe trajectories indicates 

a slightly more cnmplicated picture than did the postdictions, as slight variations in 

perfonnance are evident for word recall and story recall. and a straighter slope of 

decline is :revealed for fact recall. To assess the performance trajectories. a 1-way 

repeated measures MANOV A was conducted on the 4 levels of Occasion, using the 
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performance levels for each separate task ~ the dependent variables. The overall 

effeot of Occasion was significant. Willcs~s A. = .63, F (9,97) = 6.23, .11 ,< .001, 112 = 

.37. 'The 3 tasks were then examined using polynomial contrasts on the perfprmance 

means for eacl1 occasion within the task. Only one of the tasks, fact recall, revealed a 

significant linear trend of decline, F (1) = 31.79, 11-< .001, 112 = .23, thus 

demol)strating that the particip!Ults' beliefs about tbe trend for this task were accurate. 

The other tw.o tasks demonstrated different performance patterns. Story recall revealed 

a significant cubic trend. F (I) = 5.16, Jl ~ .025, 112 = .05, and word recall 

demonstrated no significant trends. A glance at Figure 8 reveals that while 

performance. for story recall went up and ·down over the occasions of testing. it 

remained much the same from the initial testing occasion to the current one. Figure 7 

reveals that performance for word recall also went up and down a little, but overall did 

not conform to the linear pattern of decline anticipated by the s~ple. 

·The combined results of the. postdiction and perfonnance MANOV As present 

an in~resting pattern. While the patterns of postdictions reveal the sample, s belief in 

their linear decline :0ver time in all the tasks, the patterns .of perf onnance reveal 

patterns of both decline and maintenance over time, depending on the task in question. 

The Association of Memory Beliefs with MSE 

Partial -Correlations of Memory Belief Variables with MSE. In order to assess 

whether MSE was associar.ed· with the three sets of memory belief variables 

(retrospective evaluations • . targeted comparisons and numerical postdictions), the 

correlation of each memory beliefs variable with MSE was calculated for all tasks and 
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all occasions. These correlations were computed partialling out self-rated healtht age, 

years of education, gender and marital status, in order to control for their influence. It 

is considered that each of these variables may share variance with MSE and that 

controlling for them will generate a clearer pure picture of MSE' s unique influence. 

Significant results included the following retrospective evaluations: story recall for 

1989 compared to 1995 (Qr= .24, 11--< .05)t and for 1992 compared to 1995, !Q! = .20, 

11 -< .05), and the following targeted comparisons: for fact recall, myself compared to 

an average peer, (Qr= .21, 11-< .05), for story recall and word recall, myself compared 

to an average 20-year-old, (m: = .28, ll -< .01, and .fil = .24, Q -< .05 respectively). and 

for word recall, myself now compared to myself at ~ge 20, (Qr= .26, Q--< .01). 

Very few of the _memory belief variables were associated with MSE, and the 

ones which were had low correlations (m = .20 to .28). Interesting to note are the 

absence of any significant correlations between MSE and the numerical post.dictions. 

The retrospective evaluations variables which were correlated with MSE were the 

comparisons of story recall for the two most recent occasions. Lower MSE was 

associated with a worse conception of current performance compared with that in the 

past. MSE could be partially influencing the assessment of the relative strength of 

current compared to past performance for this particular task. The targeted 

comparisons also produced no consistent patterns. However, the variables associated 

with lower MSE reflected a conception of the self as performing poorly compared 

with the target. When comparing themselves to an average 20-year-old for both word 

and story recall. participants may have been influenced by their current MSE. 
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Age, Occasion and MSE Differences in Postdictions. Hierarchical multiple 

regressions were performed, entering Age, Occasion and MIA Capacity (the 

representation of current MSE) in the first bloc~ and the interactions of Age and 

Occasion, Age and MIA Capacity, and MIA Capacity and Occasion. in the second 

block, and the three-way interaction of A_ge, Occasion and MIA Capacity in the third 

block. The dependent variable was either word recall postdiction, story recall 

postdiction or fact recall postdiction. The variables which predicted the postdictions, 

and the details of the over:all. model for the block of variables in which the variables 

were significant, are recorde.d in Table 9. For each of the 3 tasks. a slightly different 

pattern emerged. For word recall, age and occasion predicted postdictions. FQr story 

recall, age, MIA Capacity and the interaction of the two predicted postdictions~ For 

fact recall, occasion and MIA Capacity predicted postdictions. 

Higher word postdictions were predicted by lower ages and earlier occasions. 

Higher story postdictions were predicted by higher ages, higher MSE, and lower age x 

MSE interactions (the lower the age, the higher the MSE). Note that the unique 

variance Qf both age and MSE in this case was low, The R2 for the first block. of 

variables was only .010. The R2 value increased by .052 when the interactions were 

entered in the second block. Thus, the prediction o.f Story postdictions can be largely 

attributed to the interaction of age and MSE. It is notable that age and MSE are 

moderately correlated (r = -:.30, l! -< .01). The other notable feature of the model was 

that higher fact recall postdictions were predicted by earlier occasions and higher 

MSE. 
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Predlcting Past Postdiction using Current Postdiction and Change 

To investigate whether ideas of current performance and implicit beliefs about 

memory change were systematically employed in order to generate retrospective 

performance evaluations, the prediction of past numerical postdictions was a.ssessed 

using the current postdiction, MSE and MIA Change. Separate hierarchical multiple 

regressions were performed for each task, entering the 1995 numerical postdiction 

( considered to be the participant's rep.r:esent.ation of current performanc.e) at the first 

stepr MIA Capacity (a representation of current MSE) at the second step, and MIA 

Change score (a representation of implicit beliefs about the recent trajectory of 

memory change) at the third. step, using past numerical postdiction (either 1986, 1989 

or 1992) as the dependent variable. Resolts are presented in Table 10. 

To summarize, results for all tasks and all occas_ions indicated that the current 

postdiction consistently predicted the past postdiction. When added to the model on 

the second step. MIA Capacity did not predict past postdiction for any of the tasks. 

This indicates that current MSE was not combining with current postdiction to predict 

the assessment of past performance. Interestingly, when MIA Change was. added to 

the model on the third step, MIA Capacity predicted the word recall postdiction for 

1986. This unique finding tells us that when added to current performance 

perceptions, MSE combined with memory change beliefs to predict the. most distant 

retrospective performance postd.iction for word recall. A more general pattern of 

results was also generated when MIA Change was added to the model on the third 

step. It significantly predicted the 6- and 9-year postdictions for both story recall and 
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word recall, but none of the numerical postdictions for fact recall. This indicates .that 

beliefs about memory change in combination with ideas about current performance 

predicted assessments of past perfonnance for word and story recall, but not for fact 

recall. 

Differences Between Participants in Selected and Unselected Samples 

In order to determine whether a self-selection process occurred by the failure of 

some participants to answer multiple questions, analyses were conducted to compare 

the unselected participants with the seleeted sample used for analyses. A one-way 

MANOV A was computed for Sample (unselected vs. selected) using age, years of 

education, marital status, MSE, self-rated health and gender as dependent variables. 

The MANOVA revealed a significcUtt effect for Sample, Wilks's ').., = .88, F(6, 164) = 

3.85, n. -< .001. 112 = .12. Univariate tests indicated significant sample differences on 

age (E(l) = 9.11, 1!-< .01, 112 = .05), years of education (E(l) = 6.74, p -< .05, 112 = 

.04) and marital status (E(l) = 7.34, 1!-< .01, 112 = .04). 

Table 11 lists the means and standard deviations for background, perf onnance 

and meta.memory variables for the two groups of participants. To supplement the 

variables pertaining to subject background, Table 12 presents· the proportion of each 

group falling into meaningful categories of education level and marital status. It can 

be seen from the subject background infonnation contained in Tables 11 and 12 that 

participants in the group not selected ~ause of missing data (a) were older, (b) had 

attained lower levels of education, and ( c) were less likely to be married than the 

selected sample. 
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Interesting to note are the low numbers of participants in the unselected sample 

for whom complete information is available on certain variables. The number of 

participants giving valid information for individual dala points varies from 67 (100% 

of the unselected .sample) for variables such as age. to 30 (44.8% of the unselected 

sample) for the 1986 fact recall postdiction. The variables for which data are most 

often missing in this subsample are the numerical postdictions. The trend within each 

task is one of an increased answer omission rate with inc.(eased distance of the 

postdicted occasion. In order to assess whether this trend was significant, a one-way 

repeated measures ANOV A was GOmputed using Occasion (4 levels) as the 

independent variable, with the number of missing postdictions across all tasks as the 

dependent variables. The ANOV A revealed a significant main effect of Occasion, 

Wilks's A= .58. F(3, 64) = 15.22, Jl -< .001, f\2 = .42. Differencing contrasts were 

conducted on the means of each pair of successive years to assess where the occasion 

eff~cts lay. Results. showed significant differences between the number of missing 

postdictions in 1989 (M = 1.28) and 1992 (M = 1.10), F(l) = 8.77, Jl-< .01, 112 = .12, 

and between 1992 and 1995 (M = .30) F(l) = 45.69, .Q.-< .001, f\2 = .41. The 1986 <M. 

= 1.36) contrast with 1989 approached. significance, F(l) = 3.72, ll ~ .058. f\2 = .05, 

and was in keeping with the pattern of increased omission with distance of p.ostdiction. 

The trend across all 3 tasks was for the (lllselected sample to perform more 

poorly than the selected sample. In order to e:x:amine whether performance levels for 

each recall task differed between the 2 samples, a 3-way repeated measures 

MANOV A, with Task (3 levels) x Occasion (4 levels) ·x Sample (2 levels) as the 



51 

independent variables, and the percent-converted perfonnance scores for each task as 

the dependent variables was calculated. Sufficient data were missing for the 

unselected sample that the• sample size u.sed in the MANOV A was N = 59, rather than 

N = 67. The MANOV A revealed significant interactions of Sample x Occasion, 

Wil.ks's A;::: .93~ F(3.161) = 4.33, l! -< .01, 112 = .08, and of Task x Occasion, Wilks's 

A= .74, F(6,158) = 9.27. Q -< .001, 112 = .26, plus significant main effects for both 

Task, Wilks's A= .15, F(2,162) = 450.59, l!-< .001, 112 = .85, and Occasion, Wilks's A 

= .78, F(3,161) = 15.07, l!-< .001, 112 = .22. The between subjects effect for Sample 

was also significant. F(l) = 6.00, l! -< .05. 112 = .04. 

The Sample effect indicates that on average, the unselected sample perfoIJ}led 

more poorly than did the selected sample. However, this effect is modified by an 

interaction with Occasion. As depicted in Figure 10, it is interesting to note that the 

unselected sample's performance in 1995 was lower than that for each of the previous 

occasions, while the selected sample's average perfonnanc.e went up and down. In 

addition, the unselected sample's highest average performance across tasks, achieved 

in 1986 <M. = 48.16), was similar to the selected sample's lowest average performance 

across tasks, achieved in 1995 (M = 48.96). To assess the differing patterns of 

performance between the 2 .samples across the different occasions, differencing 

contrasts were performed on the means of the combined tasks for each pair of years. 

As with previous contrasts. they were evaluated at an a level of .025. The gi:,.p 

between the penormances of the 2 samples were found to be greate_r for 1995 than for 

1986 (E(l) = 45.47, l! -< .001, 112 = .22), and 1989 (E(l) = 12.83, Q -< .001, 112 = .07). 
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Furthermore, the difference between 1995 and 1992 approached significance (E(l) = 

5.08, Q ~ .05, 112 = .03). as did that between 1992 and 1989 (!:(1) = 4.30, D. -< .05, 112 

= .03). To summarize this trend, on each of the past occasions, the gap between the 

performances of the selected sample and the u.nselected sample was smaller than that 

on the current occasion. The most dramatic difference between the 2 samples was 

found in 1995. 

The 2 samples' numerical postdictions values over retrospective and concurrent 

occasions are also reported in Table 11. With the exception of word recall in 1986, 

the trend across all tasks and occasions was for .the unselected sample to postdict 

lower scores than the selected sample. In order to assess whether the 2 sat)lples 

differed significantly in the values postdicted, a 3-way Task (3 levels) x Occasion (4 

levels) x Sample (2 levels) repeated measures MANOV A was conducted., using the 

means of the 3 tasks for each occasion as the dependent variables, Sufficient data 

were missing for the unselected sample that the sample size used in the MANOV A 

was N = 15, rather than N = 67. The small sample size resulted in insufficient power 

to detect a .gwup effect, so the analysis was re-done without the Task factor, using the 

averaged percent-<:onverted means of all three tasks as the dependent variables. This 

resulted in a sample size of N = 49 out of the possible 67, a much more powerful test 

of the Sample effect. The 2-way Occasion ( 4 levels) x Sample (2 levels) repeated 

measures ANOVA revealed a significant main effect for Occasion, Wilks's A= .77, 

F(3,151) = 14.82, ll ~ .001, 112 = .23. The test for a between subjects effect found a 

signific&nt difference for Sample. F(l) ·= 4.92, 1l ~ .05, 112 = .03. This effect is 
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depicted in Figure 11. The tendency of the unselected sample to postdict lower scores 

m~y be indicative of either a belief in or an awareness of' lower: performance levels. 

Likewise, the selected sample's trend to postdict higher scores could indicate either 

it's belief in or awareness of higher performance levels. Different accuracy in 

postdictions across the two samples would indicate lesser awareness OI.l the part of one 

of the groups, and, for that group, would underscore the importance of memory beliefs 

over awareness in the production of numerical postdictions for past performances. 

Equivalent accuracy in postdictions would signal that performance awareness played 

an equal role in the generation of postdictions 'for both groups. 

Accuracy differences between the selected and the unselected samples were 

examined using a 3-way repeated measures MANOV A computed for Task (3 levels) x 

Occasion (4 levels) x Sample (2 levels), with the postdiction minus performance 

difference scores for each task on each occasion as the, dependent variabies. Sufficient 

data were missing for the unselected sample that the sample size which resulte(l in the 

MANOVA was N =· 11, _rather than N = 67. This created a need to adopt the same• 

strategy as the postdiction ANOV A, with the Task f~ctor being drqpped, and the 3 

tasks being- combined into average percent overestimation scores for each occasion. 

This resulted in an unselected sample size of N = 48. A 2-way Occasion (4 levels) x 

Sample (2 levels) repeated measures ANOVA was thus computed. The test for 

Sample failed to reach significance (E(l) = 3.19, it= .076, 112 = .02), indicating that 

accuracy was equivalent between the two groups. 

Thus, it appears that the selected sample performed hen.er than the unselected 
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sample and the groups were equally aware of their respective performance levels. 

Since accuracy was not different between the groups, it is likely tbat they each used 

the same strategy in generating their postdictions. For example, if either group 

weighted more heavily their age-decline memory beliefs in producing postdictions for 

past occasions an mflated inaccuracy level would have resulted for that group. This. 

consistency between the samples therefore argues in favour of the use of the same 

general strategy for generating postdictions by both groups. 
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Discussion 

In general. this study was intended to increase the overall understanding of 

memory beliefs in the elderly. More specifically, it assessed profiles and accuracy of 

memory beliefs, as well as age, MSE, and other potential influences. The sample 

consisted of community dwelling adults living in a medium-sired metropolitan area. 

They ranged in age from 63 to 92 on the most recent occasion, and were me.asured at 

3-year intervals over a 9-year period, yielding 4 occasions of measurement. 

Profile of Memocy Beliefs 

The first phase of analyses focused on the profile of memory beliefs in the 

elderly. Consistent with past research which revealed a belief in memory decline in 

old age (e.g. Heckhausen et al., 1989), the hypothesis that the elderly would believe 

their memory has generally declined was supported in the present study. Each set of 

' 
memory belief variables depicted an overall belief in the decline of memory skills over 

time. 

The retrospective evaluations revealed that participants believed past 

perlormances were superior to the most recent ones. Although this endorsement of 

agin.g-related decline was applied to all three tasks, the pattern of perceived decline 

differed by task. Specifically, the decline functions were steeper for word and fact 

recall than for story recall. For the latter, all past perlormances were seen as being 

much the same, yet superior to present performance. 

There was a Task x Age Group. interaction which revealed that the young-old 

adults perceived their past word recall performance as better than th.al .in the present 
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whereas the old-old. did not In contrast. the old-old adults, but not the young-old, 

perceived this pattern for fact recall This interaction suggests that the young-old 

adults may be perceiving an initial decline in word. recall, whereas the old-old adults 

may have already passed such a stage in their perception, and now see decline for this 

task as having levelled off. In addition, the old-old may now be perceiving a decline 

in their ability to recall facts, an ability which the young-old perceive as being better 

maintained. 

The numerical postdictions revealed some interesting patterns. When the 

postdictions were translated to percent scales for ease of comparison, it was revealed 

that different tasks were considered to have been performed at different levels. 

Specifically, story recall postdictions were lower than those for fact or word recall, 

which were postdicted at the same level. This could mean that respondents believed 

they performed relatively .. worse;' on -story recall than on fact and word recall. It is 

entirely plausible that story recall is considered inherently more difficult than are fact 

or word recall. Respondents may have believed that they could not possibly remember 

as many as the 100 ideas they were informed were contained in each story. However, 

the phenomenon couJd also be a function of the difficulty of estimating perf onnance 

·on story recalL A number of factors may figure in this. One factor is the difficulty of 

understanding what is meant by an idea, which was defined as follows on the 

numerical postdiction questionnaire: "concepts [indicated by words. or phrases] th~t 

are relatively important to the substance of the story." A second factor is the 

difficulty of quantifying how many ideas were recalled, when the form of recall was in 
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sentences or phrases. The idea that story recall is considered inherently more difficult 

than word or fact recall ~ borne ou.t by its lower postdictions, and evidence for its 

greater difficulty of estimation comes from their lower accuracy. These between:-task 

accuracy differences will be further discussed iater. 

Interesting though the Task effect is, it is modified by Gender for the 

numerical postdictions. The Task x Gender interaction revealed that men postdicted 

iower story recall scores th~ did women, while women p.ostdicted lower fact recall 

scores than did men. Word recall postdictions did not significantly differ between the 

sexes. 'Ihus, performance on the story and fact recall tasks was viewed more or less 

favourably depending on gender. 

The differences between assessments of comparative targets helped further 

depict the profile of beliefs ab.out memory .held by the sample. For all tasks, a same­

aged peer was ranked as the worst-performing t.arget, followed by the self's best 

possible performance, with the best performances being attributed to the· self at age 20 

and an c1verage 20 year-old. 

The same-aged peer was considered inferior to each of the other targets. In 

addition, the same-aged peer was considered similar to the self on fact and word 

recall, and worse than the self on story recall. Past research has found that the elderly 

reported more age-related problems for other members of their cohort than for 

themselves (e.g. Crockett & Hummert, 1987). This tendency can help explain the 

sample's opinion that they performed better tnan a same-aged peer on story recall. 

The depiction of the sample's cqntemporaries translates to a relatively low conception 
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of their memory compared with that of the other targets. 

The low rating of the selfs current perfonnance compared to the self's best 

possible perf otmance for word and story recall depicts the belief that tlle current 

perf onnance for these tasks was lower than abilities would dictate. It was believed 

that the performance given by the individual on these tasks could be improved given 

practice or training. However, the rating of fact recall performance did not reflect this 

belieft thus preventing the depiction of a general schema of plasticity across all tasks. 

The high estimation of the memory perf onnance capabilities of people at age 

20 compared to the self at present for all tasks depicts a belief in the decline of 

capabilities for the tasks with age. This pattern is similar to that depicted by 

McFarland et al. (1992), who found that the elderly believed their memory was 

superior when they were younger. 

While all three clusters of memory belief variables triangulated in their 

depiction of a general belief in decline with age, there were some differences between 

the clusters of variables. Specifically, the pattern of interactions within the 

retrospective evaluations and the postdictions differed, with the retrospective 

evaluations revealing interactions for Task x Age Group and Task x Occasion, and the 

numerical postdictions revealing an interaction for Task x Gender. These types of 

variations are what one might expect between mu1tiple indicators of a complex 

phenomenon like implicit theories of memory. For example, the way in which 

thinking was structured differed beiween the retrospective evaluations (which called 

for a comparison of past with present perfonnance) and the postdictions (which called 
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for absolute evaluations for all occasions). The practice of thinking comparatively 

versus absolutely may have prompted different responses among the respondents. 

Thus, rather than indicating inconsistencies in participants' ideas, the different 

interactions resulting from the separate clusters of memory belief variables can be seen 

as having tapped different aspects of the beliefs, thus providing a more rounded 

picture of .the implicit theories of memory they held. 

One particular aspect of the retrospective evaluations and the postdictions 

which differed was the type of scale employed. The retrospective evaluations involved 

the use of a Likert scale which allowed only crudely graded performance estimates, 

whereas the• postdictions used a continuous scale which permitted more finely graded 

assessments. In addition, the response categories of the Likert scale are likely to have 

held different meanings for different individuals and possibly for the different age 

groups and genders among the respondents. For example, a decline in word recall 

performance of 3 words out of 30 over the 9-year period may mean to one participant 

be/she performed "much better" previously, to another that he/she performed "better" 

in the past, and to a third that he/she did "about the same." If the perceived change 

necessary for most respondents to endorse the responses depicting difference from the 

present was quite pronounced (e.g., 6 words) then these respondents are only likely to 

have endorsed a differences response if such a severe change Wa$ perceived. 

However, the same respondents may have depicted belief in a difference from past to 

present by postdicting slightly higher scores for past occasions. Thus, the more 

specific nature of the continuous scale employed for the numerical postdictions may 
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have elicited different responses from individuals and groups than did the retrospective 

evaluations. 

Overall, the sample revealed a system of beliefs in age-related memory decline. 

In the tenninology associated with the implicit theory hypothesis, this belief in decline 

would be considered evidence that a theory of difference from the past was operating 

with regards to memory performance. Whether this belief in decline was ij.ccurate is 

another question. 

Accuracy of Memory Assessments 

Much memory assessment accuracy resear:eh in the past was cross-sectional and 

focused on such issues as age differences in the accuracy of performance predictions 

(e.g; McDonald-Miszczak, Hunter & Hultsch, 1994) and the accuracy upgrade of 

postdictions over predictions (e.g. Hertzog et al., 1994). The present study was 

interested in whether participants were accurate in their specific views of the trajectory 

of their performance over time. The hypothesis that numerical postdictions for more 

recent occasions would be more accurate than those for more distant ones was 

supported for word and fact recall, but not for story recall. The postdictions for word 

and fact recall were most accurate for the concurrent occasion, but significantly less so 

for the retrospective ones, whereas the postdictions for story recall were equally 

accurate across all occasions. 

Each task resulted in a unique range of accuracy scores. The peculiarity of 

these scores to each ~ may be attributable to the ease or difficulty of perf onnance 

estimation for the tasks themselves. For example, the word recall task resulted in the 
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greatest accuracy. This is likely due to the ease of calculating how many words were 

remembered in the test immediately preceding the nUilleric.al postdiction, then 

extrapolating to the previous years' performance based on the implicit theory of 

consistency or difference adopted. Particularly helpful to this process may have been 

the sequentially numbered lines upon which participants wrote the words they recalled, 

which, if attended to, amounted to an approximate running performance tally daring 

task execution. It should be noted th.at there is no evidence that this cue was actually 

attended to. In contrast, the story recall task resulted in lower accuracy. This could 

have been due to the difficulty of estimating performance on even the recently 

completed test As noted earlier, a number of factors may figure in this. including the 

difficulty of undersl3nding what is meant by an idea, and the difficulty of quantifying 

how many ideas were recalled. One notable point is that the lower accuracy of the 

story recall postdittions may be more reflective of the level which is typical for 

everyday retrospections, given that there are likely to be similar ambiguities operating 

for both. It is likely, then, that the accuracy of the story recall postdictions represents 

the most ecologically valid measure of everyday retrospective accuracy, and hence, the 

accuracy of implicit theories of memory decline. 

The accuracy correlations for all the tasks for the past occasions were fairly 

substantial (I= .41 to .69). For 2 of the 3 tasks, the accuracy of participants' specific 

views of their performances was worse for past occasions than for the current one (see 

Table 7). This supports the idea that past performance levels were more c;µnb,iguous 

than those in the present For past performance levels to have been estimated as 
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accurately as those in the present would have necessitated that they be monitored in 

some way at the time of task completion~ and. the past experience of monitoring 

reccµled currently and accurately. While participants may have monitored their 

perfonnance at the time of task completion and so generated an approximate feeling of 

how well they did, there is no evidence that they attempted to qµ.antify their 

petfonnance in the manner of an "internal postdiction." Such a performance tally 

might have been reasonably accurate-, judging by the current study' s concurrent 

postdiction-perfoonance correlations, which ranged from .50 for story recall to .83 for 

word recall. Even had they generated concurrent petjonn.ance tallies, it seems highly 

unlikely that they would have maintained such estimates in memory for 3 to 9 years. 

Without such quantifications to draw upon, participants would have had to rely on 

their memories of actually perfonning the task 3, 6 and 9 years ago, perhaps trying to 

remember how competent they felt on the days they came for testing, and how they 

felt after completing each of the tests. Based on such memories, they would then have 

generated quantified postdictions for the first time in 1995. Given that participants 

completed from 21 to 28 tasks during the 3 to 4 testing sessions of each occasion, and 

that the tasks were performed up to 9 years ~go, for participants to have remembered 

either their thoughts and feelings surrounding the individual tasks in question on each 

occasion, or an .internally postdicted estimate, seems highly unlikely. Future 

longitudinal .research requuing postdictions at each occasion of testing would be 

required in order to test whether concurrent performance estimation assists in 

generating retrospective estimates. There is a far more plausible explanation of the 
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way in which participants generated performance estimates for past occasions: Ross' 

(1989) implicit theory hypothesis. 

Given that estimates of past performance were fairly good, they were still 

notably inferior to those given for the present This provides evidence that past 

memory performance estimates were not clearly remembered. Ross' hypothesis 

predicts that the conception of current performance, combined with an implicit theory 

of consistency or difference., would have been used to generate a picture of past 

performance levels. Because (a) the overall pattern of accuracy correlations is 

consistent with past performances not being clearly remembe_red, and (b) the adoption 

of a difference/decline principle was illustrated through the profile of memory beliefs 

depicted earlier, and (c) the most likely alternative explanation (depicted above) seems 

highly implausible, the data for word and fact recall support the idea that partidpants 

used an implicit theory of decline in order to generate their post.dictions for past 

perf onnances. 

In addition to the patterns of change espoused by participants being of 

systematic decline, the direction of the perceived change was biased in a consistent 

manner. Difference scores revealed that the magnitude of decline was consistently 

exaggerated for each of the tasks. That is, participants overestimated their earlier 

performances more than their more recent performances. This is again consistent with 

the operation of an implicit theory of the decline of memory. Had the estimates been 

arrived at in a non-systematic (random) manner, they would have been evenly 

distributed about the mean, a pattern most definitely not evident in the present data. 
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An important part of the implicit theory hypothesis is that current status is used as a 

guide to generate an estimate of past status, along with a theory of consistency or 

difference (Ross. 1989). If a themy of consistency were operating, past estimates 

would be the same as current ones. However, the post.dieted values for the past 

occ~ions were, without exception, higher the more distant the occasion. This pattern 

is entirely consistent with the employment of the current performance estimate as a 

benchmark., combined with a theory of difference (decline) from past occasions to 

produce ide.as about memory performance in. the past, which is the essence of the 

implicit theory hypothesis of beliefs about the past self. 

The evidence with regard to performance levels over time suggests that the 

theory of difference/decline with regard to memory beliefs may be valid for some 

tasks but not for others. Fact recall conformed to the sample's expectation of linear 

decline over time, whereas story recall and word recall did not Indeed, story recall 

perfonnance did not decline over the 4 occasions, but displayed only slight variability 

across occasions. Word recall likewise did not display a linear decline, but varied 

slightly across occasions. The similarities and differences between patterns of 

postdictions and patterns of performance tell us that participants were more accurate in 

.their views of the trajectory of their capabilities for certain tasks than for others. 

Whereas the tasks varied in the extent to which they conf onned to the 

participants' specific views of decline patterns, the overestimation of decline for all 3 

tasks over the 4 occasions was negligible. It is interesting to note that the magnitude 

of percent decline depicted by the postdictions was very small As calculated by 
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percent recall postdicted at Time 1 minus percent recall postdicted at Time 4: word 

recall decline was depicted at 3.9%, story recall decline at 4.6%, and fact recall 

decline at 5.9%. Given that the actual decline for this period was only 2.5% for word 

recall, .05% for story recall, and 4.6% for fact recall, the sample's estimated decline 

exceeded the actual decline by only 1.4% for word recall, 4.55% for story recall., and 

l.3% for fact recall. When presented this way, the sample's estimates of decline seem 

reason.ably accurate. That the elderly are aware-of their memory de.cline is consistent 

with the findings of Johansson et al., (1997) who reported that actual decline was 

associated with retrospectively-reported decline on S of 5 memory tasks, and with 

McDonald-Misz.czak: et al .. (1995), who reported that correlations were observed 

between longitudinal changes in memory perf onnance and retrospective perceptions of 

memory change. 

This evidence w:ould suggest that the level of memory loss awareness which 

exists could be helping drive the process of past memory status recollection. 

However, the evidence is not strong enough to warrant a view of awareness and 

implicit theories operating to each other's exclusion. The infonnation available so far 

reveals an awareness of decline which is of a gene;ral, rather than a specific and 

precisely accurate, nature. The two mechanisms, general awareness and implicit 

theories, are easily reconcilable. The general awareness of memory loss would not 

necessitate that the postdictions be precisely accurate because awareness at this level 

could serve to reinforce the memory decline belief and thus contribute indirectly, 

rather than directly, to the postdiction. If the elderly are generally aware that they 
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have experienced memory decline, it seems reasonable to expect that this- awareness 

would contribut.e to the generation of postdictions in. this way. 

The Association of Memory Reliefs with MSE 

The hypothesis that higher MSE would be associated with the perception of 

memory maint.enan~. and lower MSE would be associated with the perception of 

decliiie was only moderately supported in the present study. 

CurreQt MSE was not highly correlat~d with any particular cluster of memory 

belief variables, but was moderately associated with some of the v~abl~s. These :few 

associations were in tlle expected direction: a higher belief in the ability to use 

memory ·effectively in demanding situations was associated with a perception of 

memory maintenance, and a Jower MSE level was associated wiUi a perception of 

decline. However, so few of the variables displayed this pattern that it is not 

considered a strong ·one. 

One surprising result was the .absence of any significant partial correlations 

among, MSE and the postdictions. One factor which may have contributed to this lack 

of relationship is the role of task experience. As Hertzog et al. (1994) point out, when 

lacking familiarity with a specific perf onnance situation, individuals may utilize. their 

glol>al MSE. 19 predi¢t their perfonnance level. An illustration of this is Hertzog, 

Dixon and Hul~h's (1990b) finding that the correlation of MSE with, performance 

prediction declined .sli~btly across trials. This could have resulted from the initial 

prediction being based more heavily on MSE th~ on first-hand task knowledge, and 

subsequent appraisals relying more heavily en task experience as a. guideline~ A 
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parallel result was obtained by McDonald-Miszczak: et al. (1994), who used a 

regression analysis to relate MSB to performance predictions. They found that general 

MSE beliefs were used to generate initial predictions, whereas task specific knowledge 

was used to generate subsequent ones. To apply this principle to the present study, 

which employed :a postdiction paradigm whereby task familiarity was already 

established at the time of performance estimation, the influence of global MSE would 

likely have been reduced prior to the generation of performance estimates, thus helping 

to account for the lack of a relationship. It is notable that all the clusters of memory 

belief variables were measured after participants gained task experience, so that the 

same principle may have attenuated MSE's relationship with them. Through the 

patterns depicted above, it is clear that although current MSE is part of the system of 

beliefs about one's memory capabilities, it is not the only factor playing a part. 

While. the correlational analysis failed to reveal a relationship between MSE 

and postdictions, a hierarchical regression involving Age, Occasion, and MSE, 

revealed significant relationships between MSE and 2 of the 3 tasks. Higher MSE was 

associated with higher postdictions for story and fact recall. This is the pattern that 

was predicted. However, the effect sizes in both cases were quite small, with Age and 

MSE together accounting for 5.2% of the variance in story recall, and Occasion and 

MSE together accounting for 3.5% of the variance in fact recall. In the case of story 

recall, higher MSE and lower age also interacted to produce higher postdictions. This 

pattern is not surprising, considering previous findings that lower age is associated 

with higher MSE (see Berry & West, 1993). Higher word postdictions were 
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associated with lower ages and earlier occasions1 but surprisingly, not with MSE. The 

present data would suggest that postdictions for certain memory tasks are more likely 

related to global MSE than others. Global MSE, 8$ measured by the MIA Capacity 

subscale, may be mode~tely associated with story and fact recall postdictions, and not 

with word recall postdictions. Consistent with the ideas of Berry and West, it is 

possible that the MIA Capacity subscale was not specific enough to any of the tasks to 

produce strong relationships between postdictions and MSE. 

Overall. there were moderate relationships between memory belief variables 

and MSE. Two explanations may help account for the moderate nature of these 

relationships. First. task experience in each of the clusters of memory belief variables 

leads to the reduced influence of MSE. Second, the global nature of the MIA 

Capacity subscale leads to an attenuated relationship betwe.en the tasks and MSE. 

Predicting Past _Postdiction using Current Postdiction and Change 

The implicit theory hypothesis for memories about the self ~epicts people as 

generating estimates of their past status for attributes based upon (a) an estimate of 

their current status, and (b) a theory of consistency with or difference from the past 

(Ross, 1989). The question investigated in the present .study was whether respondents 

generated their past perf onnance levels by using current memory performance beliefs 

combined with ideas about memory change. Hierarchical multiple regressions were 

perf onned to determine whether the curr.ent postdiction together with the Change scale 

of the, MIA would predict past postdictions. The hypothesis that the two would 

combine to predict past status estimation was supported for word and story recall, but 
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not for fact recall. 

It should be noted that the unique variance accounted for by MIA Change 

varied between tasks (word recall= 10% in 1986, 4% in 1989; story recall= 2% in 

1986, -<l % in 1989). The greater proportion of variance accounted for in the word 

recall postdicticms suggests that memory cha.Qge beliefs were more strongly related to 

this task than they were to story .recall. Interestingly, story recall perfonnance showed 

no significant variation over the 4 occasions of testing (actual decline= .05%)~ leading 

to the specu4tion that participants were aware that an age-decline theory of memory 

does not apply to this task. An equivalent awareness may not have been present for 

fact recall performance, or results might have revealed a significant association 

between fact recall and memory change, which actually declined by 4.6%. The 

patterns found suggest that there is a general memory decline theory, but that it may 

be more refined and differential than might have been expected. 

Fact recall may not have followed the same pattern as word and story recall 

partly because the MIA Change scale is ·too c0ncentrated on evaluating episodic 

memory change beliefs. Participants may have differentiated this from their beliefs 

about a semantic task. Although reliable and factorially valid {e.g. Oixon & Hultsch, 

1983), the MIA Change scale was designed to provide a general measure of memory 

change beliefs. Inspection of its individual questions reveals that it could posmbly be 

divided into items that tap beliefs about memory in general, as well as episodic 

memory and semantic memory separately. General items constitute 44% of the scale's 

questions. episodic items constitute at the. very least 28% of the questions, whereas 

'II' 

II 
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semantic items may constitute at the very most 28% of the items. Future research 

might separate the items into general, semantic, episodic and subscales, and assess 

their association with past postdictions. One might expect the resulting semantic and 

general subscales to predict the past postdiction for fact recall, and the general and 

semantic subscales to behave similarly with regard to story and word recall. 

In addition, it is interesting that an association between MIA Change and 

numerical postdiction emerged for some past occasions and not for others. It can be 

argued that the more recent occasions of testing are regarded by participants as being 

almost part of the present, and that their beliefs regarding memory change hold in 

particular with regards to the distant past A lag of 3 years may not be seen as distant 

enough to be associated with strong memory-decline beliefs: those are reserved for 

more distant occasions. Toe period of 6 to 9 years may be just long enough to tap 

into conceptions of the distant past, thus accounting for the associations of word and 

story recall with memory change beliefs. Even so, the fact recall postdictions were 

not predicted by the same memory conception variable (MIA Change) that 

successfully predicted word and story recall postdictions. 

Overall, there was a variable· correspondence of the different tasks to the 

predicted pattern. In the case of fact recall, some potential explanations include that 

task-specific memory theories, an "episodically concentrated" memory change scale 

and a task-specific critical ti.me lag factor are contributing to the different pattef!l 

followed. Future research is needed in order to clanfy sµch tllings as whether memory 

theories are task-specific, wheth~r memory change scales are more predictive when 



divided into question types, and how long a period of time needs to pass in. order to 

tap memory change beliefs. 

Sample Differences 

71 

The• final phase of the .study addressed whether there were systemaµc 

differences between participants in the selected and unselected samples. With regard 

to the performance measures, the two groups perfonned similarly on 6 of the 12 

measures. These were word recall in 1992, 1989 and 1986, story recall in 1989 and 

1986, and fact recall in 1989. The selected sample performed better on all three tasks 

in 1995, on story and fact recall in 1992, and on fact recall in l986. Toe average 

magnitudes of these sample differences were as follows: Word recall (1995) = 225 

words of a possible 30, story recall (1995 & 1992) = 4.04 propositions of a possible 

100, and fact recall (1995, 1992 & 1986) = 2.32 items of a possible 40. The existence 

.of lower performances for all tasks in 1995 is an interesting phenomenon, as it may 

signify a slightly accelerated memory decline trend among participants in the 

unselected sample compared to those in the selected sample. The reluctance of the 

unselected sample to offer performance evaluations. may stem from an awl).feness of 

this decline. With regard to the retrospective evaluations. the two samples were 

equivalent on 8 of the 9. Toe exception was the story recall evaluation for 1986, 

which was rated as comparatively worse for the unselected sample. With regard to 

postdictions, 9 of the 12 were equivalent The unselected sample postdicted .relatively 

lower scores for fact recall in 1995, 1992, and 1986. With regard to postdiction­

performance difference scores, 11 of the 12 were similar. The exception was word 
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recall in 1995, which was greater for the unselected sample. In general. the pattern of 

missing data was as follows: For the unselected sample, a greater time lag was 

associated with a higher number of missing postdictions. 

With regard to background indicators, it was shown that participants in the 

unselected sample were on average older by 2.8 years, less educated by 1.2 years, and 

less likely to be married by 18.9% than participants in the selected sample. This is a 

pattern similar to selective attrition effects in longitudinal research. This pattern also 

parallels one found by Hertzog et al. (1990b) in their study examining young, .middle­

aged and elderly people. who were assigned to either a prediction or no-prediction 

condition regarding performance levels on word and story recall Similar to ·the 

present study, some of the portion of the sample in the prediction condition did not 

give performance estimates. It was found that participants omitting predictions were 

more likely to be elderly, had less years of education. and had lower performance 

Scores than did the participants giving complete predictions·. In addition. a Prediction 

x Age interaction for word recall showed that there were larger age differences among 

participants in the no-prediction condition than in the prediction condition. Although 

this may have indicated a differential impact of predictions on performance (e.g., older 

persons are more motivated after having made predictions), it may also have 

demonstrated tha_t exclusion due to missing data positively biased the older prediction 

group because many less cognitively able persons omitted predictions. In the no­

prediction condition, a parallel group of less cognitively able persons would 

presumably have existed, and the inclusion of their data would have decreased the 
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group's average performance level, thus accounting for the int,eracti.on. In the present 

study, a predioti.on-as'-motivator mechanism could not have acted. differently between 

groups to provide a potential explanation of the association of tnissing postdictions 

with slightly poorer perfom1ances. This suggests that through generating a pocket of 

missing data, the slightly less cognitively able may have deleted themselves from 

inclusion .in the analyses. 

The overall pattern of diff¢rence.s betw!!en the 2 Sart\pl¢s $Ugg~st$ that a self­

selection Jlrocess occurred due to the likelihood of answering questions pertaining to 

memory beliefs. A sizeable group of lower performing, older, less educated and less 

likely married partieipants were less likely to speculate upon their memory 

perforinanGes than W!!re the group of higher performing, younger, more educated and 

more likely married participants who were used· in the analyses of the present study. 

Although these differences are significant. their magnitude is not severe. Nevertheless, 

this systematic omission of participants from the selected sample presents a dilemma 

of -generalizability when interpreting the results. One cannot determine whether the 

same patterns found in the selected .sample would have also held had. the unselected 

participants provided sufficient data to be included in the analyses. However. given 

that the differences between .the &amples are not extreme, it is considered probable that 

the patterns observed in the selected sample would have held for the unselected group. 

Additionally, since both groups of participants were equally accurate in their 

perf onnance assessments, it is most likely that they were employing the S3IDe method 

by which to generate specific assessments of past memory performance. H this is so, 
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the inferences drawn regarding the use of implicit theories of memory by the eld~rly 

should apply to the unselected sample equally. 

An additional consideration is whether the present results would hold for the 

population of .elderly in general. As noted earlier, the initial sample were rec.mired on 

the basis of acceptable levels of health, vision, hearing, .and writing ability. and ·were 

self-selected on indices of .education and occupation level. These differences are 

compounded by selective attrition over the four occasions of testing and the previously 

noted self-selection due to the completeness of data for the current occasion. The.se 

selection considerations combin.e to make the results of the. present study more likely 

to apply to the portion of older adults in the general population who are similar to the 

present sample on the health, sensorimotor, demographic and socioeconomic indices. 

Although this group constitutes a large portion of the healthy older adult population. it 

is not representative of th~ entire population. 

Importance of the Present Study 

The concern over memory aging is a highly salient topic among elderly people., 

so related issues will become increasingly important as our society's demographics 

shift towards an "older'' poplllation. Metam~mory questions addressed in the present 

study include ihe profile. accuracy of, and influences on. memory ·change beliefs. 

These beliefs are important to the daily lives of ·aging adults as their 

e:x:aggeration can lead to an unf'ounded fear over great memory loss that is anticipated 

or interpreted based on past experience. The widespread dissemination of information 

about the exaggerated nature ()f memory loss be.liefs could help curb this worry for 
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many people. The message for policy makers and applied gerontologists is that there 

is some memory decline, but that the magnitude of decline is not a great 3$ often 

believed. Furthermore. the shape of the decline function may vary by individual and 

memory task. Not all individuals experience the same degree of Nmemory aging" and 

not all. memory tasks tap the same social and cognitive aging processes. Finally, this 

study reveals that older adults are generally accurate in their self-assessments of the 

profile of memory aging. Practitioners in gerontology may value such information. 

In addition, beliefs about memory change, whether accurat,e or not, may affect 

the extent to which compensatory beh_aviours are adopted (B~ckman & Dixon. 1992). 

Compensatory behaviours may be performed by the self through such activities as 

making lists or.rehearsing people's names. or by others through such behaviours as 

reminding a person of his/her appointments, or even structuring his/her life as is the 

case when memory deficits require institutionalization. The beliefs held about 

memory change also have the potential to affect the psychological adjustment of 

elderly people through 'fostering feelings of competence or fucompetence. These 

feelings may, in tum, affect the welfare of the elderly by either ptompting or 

disinclining them to elicit help from clinicians and social service providers as 

compensatory agents. 

The appropriateness of help-seeking behaviour therefore_ depends upon the 

veridicality of these feelings, and this in tum affects the welfare of our society. If 

elderly people subscribing to false beliefs in memory decline come to feel incompetent 

in their lives and seek out help, the unnecessary burden placed upon social services 
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would be detrimental to the society at large. Conversely, if incompetent elderly 

people subscrit,ing to false beliefs in memory maintenance fail to seek out appropriate 

help, the quality. and perhaps even safety, of their lives could suffer greatly. Perhaps 

equally important for the provision of appropriate care are clinicians and social 

services workers, who would greatly benefit from knowing if reports of memory 

change can be held to be reli.able. A greater understanding of what elderly people 

believe to be true about their memory, the accuracy of these beliefs, and the influences 

upon these beliefs stands to benefit us all. 

Conclusion 

Memory aging beliefs. their accuracy, and the influences upon them are 

becoming increasingly salient concerns as the age of populations increases. This study 

has addressed various questions related to these issues. 

First, the profile of memory beliefs in the elderly was investigated. Results 

showed that the elderly generally believed that their performance on various memory 

tests had declined over 9 years, and was inferior to various comparative targets. These 

results support the idea that a theory of memory change, specifically memory decline, 

was ope.rating. 

Secon~ the ac.curacy of elderly persons' memory beliefs was examined. 

Perfonnance on each task was found to be systematically overestimated on each 

occasion; however, the magnitude of decline overestimation was negligible. While the 

elderly may start from an erroneously conceived current reference point when 

estimating their past status, they are somehow able to generate a fairly good estimate 
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of the magnitude of decline experienced in their memory abilities over 9 years. 

When accuracy was assessed for differences across occasions, word and fact 

recall showed greater accuracy for the current occasion than for retrospective ones·, 

whereas story recall showed equal accuracy across occasions. For word and fact 

recall, the greater inaccuracy of past performance estimates was believed to re.Oect a 

greater ambiguity in recallini estimated perfonnance levels. It was questioned 

whether performance would have been estimated spontaneously at the time of task 

completion and stored in memory over such a long period. Considered more feasible 

was the explanation that performance estimates were generated retrospectively, using 

the currently estimated status and a theory of memory aging as guides. 

Third, memory self-efficacy was tested for its relationship with memory belief 

variables. MSE was found to be moderately associated with the ·perception of memory 

maintenance in a few variables. The relationship of memory belief variables to MSE 

was thought to be attenuated by task experience. In addition, it was suggested that 

certain memory tasks were more likely related to global MSE than were others. 

Fourth, the process whereby postdictions for past occasions were generated was 

investigated. Results showed that current memory perfonnance beliefs combined with 

memory change beliefs to predict the 2 most distant post.dictions for both word and 

story recall, but not for fact .recall Overall, it was considered that different tasks may 

be more or less subject to theories of memory change, that it may be helpful to divide 

memory change scales into questions pertaining to similar aspects of memory. and that 

different tasks may be subject to different time lapses before a theory of memory 
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change is t\pplied. Future research is necessary in order to clarify whether these 

considerations are valid. 

The final area investigated was the existence of systematic differences between 

Ute selected and unselected samples. The unselected sample were found to differ on 

some key demographic and perfonnance variables. It was su~ested that .the 

unselected sample were less cognitively able than the selected sample. Unfortunately, 

the sample differences present limits when attempting to generalize the results of the 

study to the unselected sample and the population in general. The two samples were 

equally accurate in their postdictions, whioh was considered unlikely if they were each 

employing different strategies by which to generate these assessments of memory 

performance. Therefore, the inferences drawn concerning the use of implicit theories 

of memory aging were considered to also apply to the unselected sample-. 

OveralL much support was found for an implicit theory explanation for the 

recall of memory capabilities. The study provided support for many elements of the 

hypothesis. and in tum generated more questions wox:thy of investigation. This 

research on the profile, accuracy of and influences upon memory chan:ge beliefs, 

contributes to our understanding of these metamemory questions. which in turn stands 

to benefit clinicians, social service providers, the elderly themselves, and society in 

general. 
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Table 1 

Comparison of Educational and Occupational Characteristics of the VLS Sample 

(Age 55-86) with the Geneial Population of British Columbia and Canada in 1986 

Years of 
Educati0n 

1-4 years 

5-8 years 

9-10 years 

11-13 years 

14-17 years 

18+ years 

Occupational Category 

Professional and 
Semiprofessional 

Skilled 

Semiskilled 

Unskilled 

Other 

VLS Sample 

0% 

7% 

11% 

38% 

35% 

9% 

54% 

35% 

4% 

6% 

0% 

British 
Columbia 

3% 

24% 

19% 

33% 

14% 

4% 

27% 

22% 

30% 

9% 

11% 

Can_ada 

7% 

33% 

19% 

25% 

11% 

3% 

24% 

28% 

13% 

31% 

4% 

84 
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Table 2 

Characteristics of Cohort 1 .of the VLS S~ple, 1986 - 1995 

Wave 1 2 3 4 

Year <:>f T~sting {1986) {1989) {1992) (1995) 

Total Sample Size 484 330 243 173 

Number of Females 288 19& 142 L04 

Number of Males 196 132 101 '69 

Reasons for Loss of Participants from .the Sample 

Died 8 10 17 

Health problems 23 23 21 

Memory proplems 5 2 0 

Family health problems 10 2 1 

Busy, not interested 83 29 22 

Moved 13 8 4 

Could not be located 3 7 3 



Table 3 86 

Retrospective Evaluations' Means. Standard Deviations and T-Test Values of Means 

.Compared to Value -Si'gnifying Status is "About the Same" as Present 

M 1: Compared to a value of 2 

Word Recall 

1986 compared to 1995 1.59 .92 4.52*** 

1989 compared to 1995 1.59 ~71 5.85*** 

1992 compared to 1995 1.83 .59 2.95** 

Story Recall 

1986 compared to 1995 1.79 .73 2.94~ 

1989 compared to 1995 1.75 .55 4.60*** 

1992 compared to 1995 1.82 A9 3.74*** 

Fact Recall 

1986 compared to .1995 1.58 ~74 5.76*** 

1989 compared to 1995 L67 .64 $.29*** 

1992 compared to 1995 1.76 .59 4.13*** 

*Si'grtificant.at 1!-<.0"25 **Significant at~:<.Ol ***Significant at ,n_-<.001 

Note: Scale ranged from Oto 4. with 2 indicating ,rabout the same". and lower values 

denoting a lower opinion of current performance compared to that in the past T-tests· 

were run on the means compared to a ~alue of 2-. df = 105-. 



Table 4 

Means and Standard Deviations for Numerical Postdictions. expressed in both 

Absolute and Percent Values 

Occasion M SD SD(%) 

Word Recall 

1986 20.45 4.93 68.16 16.43 

1989 20.43 4.37 68.11 14.58 

1992 19.48 4.54 64.94 15.13 

1995 19.28 4.59 64.26 15.30 

Story Recall 

1986 61.60 24.10 61.60 24.10 

1989 61.01 23.70 61.01 23.70 

1992 59.30 23.69 59.30 23.69 

1995 56.96 23.95 56.96 23.95 

Fact Recall 

1986 28.44 7.00 71.09 17.50 

1989 27.47 7.12 68.68 17.79 

1992 26.86 7.12 67.15 17.81 

1995 26.09 7.21 65.22 18.03 

87 
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Table 7 
91 

Pearson Product Moment Correlations of Numerical Postdictions with Actual 

Performances and the Significance of the Differences Between Past and Present 

Accuracy 

Occasion ! Difference From 
19891 1992• 1995• 

Word Recall 

19861 .46'*** *** *** 

19891 .43*** ** *** *** 

19921 .69*** * ** * *** 

1995' .83*** *** *** * 

1995b .87*** *** *** *** 

Story Recall 

1986· .41*** 

19891 .48*** 

19921 .45*** 

19951 .50*** 

1995b .44*** 

{table continues) 



Table 7 

Pearson Product Momenl Correlations of Numerical Postdictions with Actual 

Perfonnances and the Significance of the Differences Between Past and Present 

Accuracy 

Occasion ! Difference From 
198~ 1989. 1992• 1995• 

Fact Recall 

19861 .58*** 

19891 .53*** 

19921 .57*** 

199sa .74*** * ** * 

1995b .74*** * *'* * 

•Recall measured by average of 2 test versions .at each occasion 

bRecall on test immediately preceding the postdiction 

** 

* 

92 

* 

** 
* 

--Not Significant *Significant at .Q:<.05 **Significant at 1t<.0l ***Significant 

at lt<.001 



Table 8 

Percent Overestimation for Numerical Postdictions 

Occasion Word Recall 

19861 

1992' 

19951 

M SD 

4.80 

8.03 

3.40 

3.40 

2.20 

15.37 

15.57 

10.97 

8.57 

7.77 

Story Recall 
M SD 

26.05 22.03 

25.66 20.79 

22.15 21.22 

21.46 21.04 

21.37 21.52 

93 

Fact Recall 
M SD 

15.98 14.58 

15.60 16,05 

15.00 15.33 

14.58 12.30 

14.40 12.13 

Note. All means were derived by subtracting the performance score from the 

numerical postdiction. Means and standard deviations were converted to percentages 

for ease of comparison across tasks. 

•Recall measured by mean of 2 tests at each occasion 

~ecall on test immediately preceding the postdiction 
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Table 12 
1 01 

Breakdown of Educational and Marital Differences Between Selected and Unselected 

Samples 

Variable & Classification 

Education Levet Achieved 

No degree/diploma 

High school diploma 

Technical/community college certificate 

Bachelor's degree 

Master's degree 

Any advanced degree (MD, PhD etc.) 

Total with Bachelor's degree or higher 

Marital Status 

Married 

Single 

Widowed 

Divorced/separated 

Total not married 

% of Selecte.d 

Sample 

8.5 

35.8 

17.0 

27.4 

8.5 

2.8 

38.7 

72>6 

3.8 

20.8 

2.8 

27.4 

% of Unselected 

Sample 

17.9 

37.3 

19.4 

22.4 

1.5 

1.5 

25.4 

53.7 

3.0 

37.3 

6.0 

46.3 
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Appendix A 

The 17 Items of the MIA Capacity Subscale 

Item Wording 

3. I am good at remembering names. 

9. I am good a remembering birthdates. 

19. I have no trouble keeping track of my appointments. 

27. I am poor at remembering trivia. 

49. I am good at remembering the order that events occurred. 

52. I am good at remembering conversations I have had. 

59, I often forget who was with me at events I have attended. 

62. I am good at remembering the places I have been. 

71. I have no trouble remembering where I have pot things. 

77. I am good at remembering things like recipes. 

88. I am good at remembering titles of books, films, or plays. 

91. I have no trouble remembering lyrics of songs. 

95. I am good at remembering names of musical selections. 

113 

97. After I have read a book I h_ave no difficulty remembering factual information 

from it 

100. I am good at remembering the content of news articles and broadcasts. 

104. Remembering the plots of stories and novels is easy for me. 

105. I am usually able to remember exactly where I read or heard a specific thing. 



Appendix B 

The 18 Items of the MIA Change Subscale 

Item Wording 

10. I can remember things as well as always. 

14. I'm less efficient at remembering things now than I used to be. 

16. The older I get the harder it is to remember clearly. 

18. I am just as good at remembering as I ever was. 

28. I am much worse now at remembering the content of news articles and 

broadeasts than I was 10 years ago. 

30. Compared to 10 years ago, I am much worse at remembering titles of books, 

films, or plays. 

32. I remember my dreams much less now than 10 years ago. 

38, I misplace things more frequently now than when I was younger. 

114 

39. As people get older they tend to forget where they put things more frequently. 

41. Compared to 10 ye~s ago, I now forget many more appointments. 

45. My memory for important events has improved over the last 10 years. 

54. My memory for phone numbers will decline as I get older. 

56. My memory for dates has declined greatly in the last 10 years. 

58. My memory for names has declined greatly in the last 10 years. 

76. 1 know of someone in my family whose memory improved significantly in old 

age. 

82. My memory has improved greatly in the Ia.st 10 years. 



Appendix B (Continued) 

The 18 Items of the MIA Change Subscale 

Item Wording 

89. My memory has declined greatly in the last 10 years. 

92. My memory will get better as I get older. 
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Appendix C 

Wording of the Retrospective Evaluation 

HOW DID YOU DO ON THE WORD MEMORY TASK? 

What was the task?: In this task, we asked you to study a list of 30 words for 2 

minutes. The words were common English nouns representing different categories of 

things like birds, flowers, furniture, occupations, and musical instruments. After you 

studied the words, we asked you to recall and write down as-many of them as you 

could in any order. 

Do you recognize this task as one you did during the-l~t few weeks.? 

Yes ___ No 

Now we would like you to tell us how you think you did on this task on each of the 

three previous occasions you gave participated in the VLS. 

How did you do on this task 3 years ago (1992) compared to this time (1995)? 

a. much better 3 years ago 

b. somewhat better 3 years ago 

C. about the same 

d. somewhat worse 3 years ago 

e. much worse 3 years ago 
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Appendix C (Continued) 

Wording of the Retrospective Evaluation 

Bow did you do on this task 6 years ago (1989) compared to this time (1995)? 

a. much better 6 years ago 

b. somewhat better 6 years ago 

C. about the same 

d. somewhat worse 6 years ago 

e. much worse 6 years ago 

How did you do on this task 9 years ago (1986) compared to this time (1995)? 

a. much better 9 years ago 

b. somewhat better 9 years ago 

c. about the same 

d. somewhat worse 9 years ago 

e. much worse 9 years ago 

Note. Each of the preceding questions was also asked in relation to story recall and 

fact recall. 
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Appendix D 

Wording of the Numerical Postdiction Questionnaire 

Now we would like you to think about how you did on the task you just completed. 

There were 30 words on the list you were asked to remember. How many of the 30 

words do you think you recalled correctly? 

You were asked to remember similar lists of 30 words on the three previous occasions 

(1992, 1989, 1986) in which you participated in the VLS. We would like you to 

reflect on how you did on this memory task on each of these previous occasions. 

How many of the 30 words do you think you recalled correctly 3 years ago (1992)? 

How many of the 30 words do you think you recalled correctly 6 years ago (1989)? 

How many of the 30 words do you think you recalled correctly 9 years ago (1986)? 
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Appendix E 

Wording of the Targeted Comparison Questionnaire 

Now we would like you to think again about how you did on the word recall task you 

just completed during this session. This time we would like you to tell us how you 

think you did relative to what other people may have done. You just tried to recall 

the list of 30 words·. 

flow do you think you did rela.tive to the average person your age? 

How do you think you did relative to the average 20-year-old? 

Bow do you think you did. relative to how you would have done when you were 20 

years of age? 

How do you think you did .relative to the best you could possibly do (e.g .• after 

practice or training)? 
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