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ABSTRACT

ARTICLE HISTORY

Feedback is an important self-regulatory process that affects task effort and subsequent
performance. Benefits of positive feedback for list recall have been explored in research on
goals and feedback, but the effect of negative feedback on memory has rarely been studied.
The current research extends knowledge of memory and feedback effects by investigating
face–name association memory and by examining the potential mediation of feedback
effects, in younger and older adults, through self-evaluative beliefs. Beliefs were assessed
before and after name recognition and name recall testing. Repeated presentation of false
positive feedback was compared to false negative feedback and a no feedback condition.
Results showed that memory self-efficacy declined over time for participants in the negative
and no feedback conditions but was sustained for those receiving positive feedback.
Furthermore, participants who received negative feedback felt older after testing than before
testing. For name recall, the positive feedback group outperformed the negative feedback
and no feedback groups combined, with no age interactions. The observed feedback-related
effects on memory were fully mediated by changes in memory self-efficacy. These findings
advance our understanding of how beliefs are related to feedback in memory and inform
future studies examining the importance of self-regulation in memory.
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Feedback is a frequent experience in everyday life and an
important self-regulatory process that affects task-related
effort (Stine-Morrow, Miller, & Hertzog, 2006). Even when
we receive no external feedback, we tend to generate
our own feedback: I really phrased that well; That was very
challenging for me – I must be slipping. Whether externally
provided or internally generated, positive feedback1
suggests that one’s effort is worthwhile, which may help
to maintain motivation over time. In contrast, negative
feedback could be discouraging and might signal that
effort should be withdrawn or that one’s approach to the
overall task should change, if the task remains worth pursuing. Evidence of benefits of positive feedback, as
thoroughly described in research on goal setting and cognitive aging, suggests a critical relationship between performance feedback and self-regulatory beliefs, such as
self-efficacy and sense of control (West, Ebner, & Hastings,
2013). Yet, little is known about the impact of negative
feedback. The purpose of the present study was to
explore the extent to which different types of feedback
are related to self-regulatory beliefs and face–name
memory.
Past research using a variety of paradigms emphasises
the potential value of examining performance feedback
that is not positive. For example, previous research on
true objective feedback (e.g. providing an overall score
and indicating whether a list recall goal was met)
suggested that such feedback may be motivating for
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younger adults, but not for older adults (West, Welch, &
Thorn, 2001). However, older adults in that study more
often failed to meet their goals and thus received more
non-positive feedback than younger adults throughout
testing (West et al., 2001). Another study suggested that
randomly assigned objective feedback for list recall (e.g.
you did not meet your goal), compared to positively
framed feedback or no feedback, may have been perceived
by participants as negative. For both younger and older
adults, objective feedback resulted in performance and
self-efficacy gains that were significantly lower than gains
in the positive feedback condition (West, Bagwell, &
Dark-Freudeman, 2005).
Miller and West (2010) provided randomly assigned
feedback for problem-solving performance. This performance feedback was either high (e.g. at the “90th percentile
for your age group”) or low (e.g. “below the 40th percentile”). Younger and older adults showed lower self-efficacy
and lower performance expectations after low-performance feedback, as compared to high-performance feedback (Miller & West, 2010). Problem-solving scores were
not affected by feedback condition, but high feedback
was associated with greater task-related attention for
older adults with a high sense of control. Although using
negative feedback, Miller and West did not include a nofeedback control condition and focused on problemsolving rather than memory. These factors are addressed
in the present study.
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In related research, memory performance was compared when following success or failure with another cognitive task or no prior task. Important to the current
research, these data indicated that prior task success
served as performance feedback. Older adults, but not
younger adults, demonstrated better memory performance in the task success condition than in the task failure
or no prior task conditions (Geraci & Miller, 2013). Furthermore, older adults who experienced failure with the prior
cognitive task did not differ from those who did not complete a prior task. Geraci and Miller suggested that older
adults’ memory performance may have been unaffected
by prior task failure due to their expectations of poor performance. This interpretation is consistent with work
showing negative age stereotypes for cognition
(Hummert, 2011) and lower memory self-efficacy in older
than younger adults (Beaudoin & Desrichard, 2011). Thus,
it is possible that individuals have performance expectations and evaluate their resulting scores whether or not
feedback is given, using an internal appraisal process.
To our knowledge, the current study is the first examination of face–name memory in younger and older adults
that compares explicit negative performance feedback
with a no feedback control condition. Furthermore, it is
the first we have seen that explicitly examines the
mediation of feedback effects by beliefs. Relevant research
for explicating the impact of feedback effects in aging is
previous work on reactions to stereotyping messages
(Chasteen, Kang, & Remedios, 2012; Hess, 2006), subjective
perceptions of one’s own aging (Kleinspehn-Ammerlahn,
Kotter-Grühn, & Smith, 2008), and memory self-efficacy in
relation to goals and feedback (West et al., 2013). Individual
responses to feedback are likely determined by a complex
interaction among these factors, as outlined next.

Stereotypes about aging
Age stereotypes represent culturally shared beliefs about
the characteristics and behaviours of particular age
groups (Hummert, 2011). Age stereotypes are unique
because all individuals are aging. Younger adults anticipate
maturing into older adults, and older adults retain memories of being younger adults. Age stereotypes are
complex, as younger and older adults can hold positive
and negative views on aging simultaneously (Hummert,
2011). However, age stereotypes about older adults in
Western cultures are predominately negative (Gluth,
Ebner, & Schmiedek, 2010; Levy, 2009), and memory is a
salient domain of these negative stereotypes.
Research on the activation of positive or negative age
stereotypes does not specifically examine feedback and
self-regulation. However, self-regulation might influence
feedback effects. In particular, negative feedback could
set self-stereotyping processes in motion (Lamont, Swift,
& Abrams, 2015; Levy, 1996; O’Brien & Hummert, 2006).
Self-stereotyping occurs when members of a group
behave in a stereotype-consistent manner after

environmental or contextual cues (in this case, feedback)
activate a self-relevant stereotype (Barber & Mather, 2013;
Chasteen et al., 2012). Stereotype activation can occur
even without self-relevance, in that younger adults can
be behaviourally affected by the activation of old age
stereotypes (Bargh, Chen, & Burrows, 1996; Eibach, Mock,
& Courtney, 2010). In a meta-analysis on the impact of
age-based stereotypes on older individuals, positive
stereotypes were associated with enhanced performance,
while negative stereotypes were associated with performance decline (Meisner, 2012). Moreover, the effect from
negative stereotypes on performance was considerably
more powerful than the effect from positive stereotypes.
Negative age stereotypes are particularly threatening to
an older individual’s cognition, as compared to other functional domains (Lamont et al., 2015). These findings underscore the importance of studying both negative and
positive feedback for memory. For example, positive feedback could counter implicit negative self-stereotypes
arising from simply taking a memory assessment
(Hughes, Geraci, & De Forrest, 2013).

Self-perceptions of aging
Self-perceptions of aging refer to how individuals feel
about their own age. Such general perceptions about
aging have been shown to affect memory and to be modified by feedback (Chasteen, Pichora-Fuller, Dupuis, Smith,
& Singh, 2015; Stephan, Chalavaev, Kotter-Grühn, & Jaconelli, 2012). Two important dimensions of an individual’s
self-perceptions of aging are aging satisfaction and subjective age identity (Westerhof et al., 2014). Aging satisfaction
represents how satisfied individuals are with their own
aging experience at a given time (Lawton, 1975). Subjective
age represents the age with which individuals identify. This
is often examined relative to one’s current chronological
age and can vary within an individual over time (Eibach
et al., 2010). Subjective age is multidimensional: items
assessing subjective age identity primarily address how
old an individual feels, but may also assess how old an individual would like to be or a person’s physical age, among
others (Barak, 2009; Montepare, 2009).
Most relevant to the current research, self-perceptions of
aging may be related to concurrent cognitive performance
and memory decline (Chasteen et al., 2015; Stephan, Caudriot, Jaconelli, & Terracciano, 2014; Stephan, Sutin, Caudroit,
& Terracciano, 2016). In addition, they may moderate the
effects of stereotype activation (Fernández-Ballesteros, Bustillos, & Huici, 2015; Kang & Chasteen, 2009). For example, older
adults with positive self-perceptions of aging were compared
to same-aged peers with relatively negative self-perceptions
of aging. Following a stereotype threat manipulation, and in
a control condition, the positive self-perceptions group outperformed the negative self-perceptions group on memory.
However, improved memory was not observed when
memory testing followed the presentation of positive
aging information (Fernández-Ballesteros et al., 2015). We
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know relatively little about aging satisfaction in relation to
cognition per se, but data from large, longitudinal studies
showed that relatively younger subjective age identities are
associated with better episodic memory and reduced
decline in recall memory (Stephan et al., 2014, 2016). In
addition, subjective age is modifiable. Experimental studies
have shown that older adults’ subjective age may increase
when anticipating or completing a memory task (Hughes
et al., 2013) and that both older and younger adults can be
affected when “old age” is primed in a variety of ways
(Eibach et al., 2010). To our knowledge, the present study
is the first to evaluate self-perceptions of aging in relation
to positive and negative performance feedback for
memory. Given the extant evidence, we made specific predictions for subjective aging but have included aging satisfaction as an exploratory variable.

Memory self-efficacy
Self-efficacy is the degree of confidence an individual has
with regard to completing a domain-specific task under
particular conditions (Bandura, 1997). Past research has
shown that self-efficacy beliefs for memory were correlated
with memory performance cross-sectionally (Beaudoin &
Desrichard, 2011) and longitudinally (Valentijn et al.,
2006). Efficacy beliefs were affected by stereotype manipulations (Desrichard & Köpetz, 2005). Self-efficacy has been
shown to moderate the effects of feedback for list recall
(West, Dark-Freudeman, & Bagwell, 2009). Furthermore,
positive feedback about memory goal progress can
increase memory self-efficacy and performance (West
et al., 2013). Thus, self-efficacy is an important self-regulatory factor related to feedback effects across adulthood
(Stine-Morrow et al., 2006).
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of feedback (i.e. positive, negative, or no feedback).
Based on age differences reported on challenging associative memory tasks (Naveh-Benjamin et al., 2009), we
hypothesised that younger compared to older participants
would perform better on the name memory task overall,
with larger age differences for recall than recognition
(Hypothesis 1a). Given evidence that positive feedback
improves performance at all ages (West et al., 2013), we
hypothesised that both younger and older participants
with positive feedback would show better memory performance than those in the other conditions (Hypothesis
1b). Recall is typically more challenging than recognition
(Mather, 2010), and feedback effects are often stronger
on more challenging, complex tasks (Locke & Latham,
2012; Neubert, 1998). We therefore expected feedback
effects to be more pronounced in name recall than name
recognition (Hypothesis 1c).
Given the lack of research on explicit negative feedback
for overall memory performance, no specific hypotheses
were formulated. If the negative feedback group performs
about the same as the no feedback control condition, and
worse than the positive condition, it might mean that participants did not expect to perform well on the task (similar
to the interpretation offered by Geraci & Miller, 2013). Alternatively, negative feedback may not be troubling to individuals with strong beliefs about ability, more likely the
younger adults in the present study, in which case age
could interact with negative feedback effects. Alternatively,
if negative feedback has high impact for memory (just as
negativity had high impact in studies of stereotyping, see
Meisner, 2012), all individuals might perform worse in
this condition than in the no feedback and positive feedback conditions.

Examination of age and feedback effects on beliefs

Present study
The present study examined the effect of assigned feedback on face–name association (FNA) and on beliefs in
younger and older adults. FNA was selected as the task
for this study because memory for names is a complex
and important skill relied on daily. Persons of all ages
have more difficulty with name recall than other types of
memory (Rahman, Sommer, & Olada, 2004). Additionally,
FNAs become harder to learn with increasing age
(Herholz et al., 2001), and age-related declines in name
recall are normative (Troyer, Häfliger, Cadieux, & Craik,
2006). In the present study, individuals were randomly
assigned to receive either positive feedback, negative feedback, or no feedback on an FNA task. The research had
three primary aims.

Examination of age and feedback effects on name
memory
The first research question was whether name memory
differs in younger and older adults as a function of type

The second research question was whether younger and
older adults’ beliefs (i.e. memory self-efficacy, subjective
age identity, and aging satisfaction) changes as a function
of feedback. Based on the previous literature, we hypothesised that older, compared to younger participants,
would report lower levels of memory self-efficacy, report
less satisfaction with their age, and would tend to feel
younger than their actual age before testing and feedback
(Hypothesis 2a). The memory task used in the present study
was challenging, with 48 FNAs to remember. We therefore
predicted a decline across the testing session for memory
self-efficacy, with greater decline for older compared to
younger participants (Hypothesis 2b). Furthermore, we
expected the decline in efficacy to be more pronounced
in the negative than the positive feedback condition
(Hypothesis 2c), similar to the observed non-positive feedback effects in related research. Because research shows
that priming of characteristics related to old age leads
people to feel older (subjective age), we expected both
older and younger participants to feel older after receiving
negative feedback, as compared to positive or no feedback
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(Hypothesis 2d). The items on the aging satisfaction scale
are general, referring broadly to life experience, and
there is no prior evidence showing its responsiveness to
feedback, whether positive or negative; thus, inclusion of
this variable was exploratory.

Examination of beliefs as a mediator of feedback
effects on performance
The third research question was whether beliefs mediated
the effects of feedback on memory performance. As noted
above, we predicted that memory self-efficacy beliefs and
self-perceptions of aging would be changing in response
to feedback, with expected feedback effects on performance as well. Previous research showed that self-efficacy
and performance together improved over goal-setting
trials (West, Thorn, & Bagwell, 2003), and that trainingrelated gains in memory performance were predicted by
training-related gains in self-efficacy (West & Hastings,
2011). Those data suggested that changes in self-efficacy
could be the explanation for performance change – that
is, the feedback or training manipulations may have been
effective primarily because they changed self-efficacy,
although this explanation was not directly tested. Additionally, memory-related beliefs have been shown to be a
partial mediator of threat effects on memory performance
(Desrichard & Köpetz, 2005; Hess, Hinson, & Hodges, 2009),
and feedback could potentially be threatening. Extending
previous work, we tested the possibility that change in
beliefs would mediate, at least partially, the impact of feedback on memory, such that the direct effect of feedback on
memory would be reduced when accounting for change in
beliefs (Hypothesis 3).

Methods
Participants
The participants were 95 younger adults (18–27 years; M =
19.2, SD = 1.28 years; 72.6% female) offered course credit
for participation and 103 older adults (68–83 years; M =
73.7, SD = 3.72 years; 67.0% female) offered the choice of
gift cards (77.7% selected) or memory handouts (21.4%
selected). All participants were screened for eligibility
during a 30-minute phone interview. Eligible participants
had normal or corrected-to-normal vision, had hearing
adequate for completion of a telephone interview, and
were native English-speakers. The available face database
contained only Caucasian faces (Ebner, Riediger, & Lindenberger, 2010). To avoid possible race-of-face biases in face
memory (Meissner & Brigham, 2001), all study participants
were Caucasian. Older participants were excluded for
scores below 30 on the Telephone Interview for Cognitive
Status (Brandt, Spencer, & Folstein, 1998), a reliable and
valid dementia screening tool. Older participants were
also excluded for inability to follow directions during
testing (n = 2), and for name recognition scores more

Table 1. Means and SDs of sample descriptive information by age and
feedback condition.

Sample size (n)
YA
OA
Age (years)*
YA
OA
Years of
education*
YA
OA
Digits backwards*
YA
OA
Corrected vision*a
YA
OA
Hearing*a,b
YA
OA
SF-12 physical*c
YA
OA
SF-12 mental*c
YA
OA
Physical health*a
YA
OA
Mental health a
YA
OA

Positive FB
M (SD)

Negative FB
M (SD)

No FB
M (SD)

Total
M (SD)

65
32
33
47.0 (27.7)
19.3 (1.3)
74.0 (4.1)
14.7 (2.8)

67
32
35
47.7 (27.8)
19.0 (.5)
74.0 (3.8)
14.5 (2.8)

66
31
35
47.8 (27.2)
19.3 (1.7)
73.1 (3.2)
15.0 (2.9)

198
95
103
47.5 (27.4)
19.2 (1.3)
73.7 (3.7)
14.7 (2.8)

13.0 (1.3)
16.4 (2.9)
8.4 (2.8)
9.2 (2.8)
7.7 (2.6)
9.0 (1.1)
9.3 (0.8)
8.7 (1.3)
8.5 (1.4)
8.8 (1.2)
8.2 (1.5)
51.3 (10.1)
56.4 (3.9)
46.4 (11.8)
54.5 (7.9)
51.5 (9.3)
57.4 (5.9)
8.4 (1.5)
8.8 (1.2)
7.9 (1.6)
8.8 (1.1)
8.8 (1.2)
8.9 (0.9)

12.6 (.8)
16.3 (2.9)
7.6 (2.5)
7.7 (2.5)
7.5 (2.5)
9.2 (0.9)
9.6 (0.6)
8.9 (0.9)
8.8 (1.3)
9.3 (0.8)
8.3 (1.5)
52.4 (8.5)
55.1 (7.9)
49.8 (9.8)
54.4 (8.1)
53.3 (7.9)
55.5 (8.2)
8.6 (1.2)
8.8 (1.0)
8.5 (1.3)
8.8 (1.4)
8.8 (1.2)
8.8 (1.6)

12.9 (1.5)
16.8 (2.5)
7.6 (2.8)
8.4 (2.8)
6.9 (2.6)
9.2 (0.8)
9.3 (0.8)
9.1 (0.8)
8.5 (1.4)
9.0 (1.0)
7.9 (1.5)
53.6 (6.8)
55.9 (2.2)
51.5 (8.6)
54.4 (6.0)
52.7 (5.6)
55.9 (6.1)
8.3 (1.2)
8.3 (1.2)
8.3 (1.2)
8.5 (1.3)
8.4 (1.1)
8.7 (1.4)

12.8 (1.2)
16.5 (2.8)
7.9 (2.7)
8.5 (2.8)
7.4 (2.6)
9.1 (1.0)
9.4 (0.8)
8.9 (1.0)
8.6 (1.4)
9.0 (1.0)
8.1 (1.5)
52.4 (8.6)
55.8 (4.3)
49.3 (10.2)
54.4 (7.4)
52.5 (7.7)
56.2 (6.6)
8.4 (1.3)
8.6 (1.1)
8.3 (1.4)
8.7 (1.3)
8.7 (1.2)
8.8 (1.3)

Note: FB: feedback condition; YA: younger adults; OA: older adults. None of
the feedback condition differences or the age × feedback condition interactions were significant. Rows with bold headers report means and SDs of
the total sample, comprising both younger and older adults.
*Indicates significant age difference, p < .001.
a
Single-item rating from 1 = poor to 10 = excellent.
b
Rating of hearing with aid, if worn.
c
Possible scores range from 0 to 100; higher is better.

than three standard deviations below the mean (n = 4).
No younger participants were excluded.
Demographic and other basic measures, assessed
during the phone screening were analysed in 2 (age:
younger and older) × 3 (feedback condition: positive, negative, and no feedback) univariate analyses of variances
(ANOVAs). As expected, age differences were significant
on several variables (Table 1). Importantly, none of these
analyses yielded significant main effects of feedback condition or interactions of age and feedback condition, indicating that random assignment led to comparable groups
(details available on request).

Overall design
The design of the present study was a 2 (age: younger and
older adults) × 3 (feedback condition: positive, negative,
and no feedback) × 2 (test type: name recognition and
name recall) mixed-model design with age and feedback
condition as between-subject variables and test type as a
within-subject variable. Equal numbers of younger and
older participants were randomly assigned to the feedback
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conditions. Positive and negative feedback values were
assigned and not based on participant performance, to
allow for experimental control of feedback effects. After a
practice block, beliefs were assessed, followed by the first
feedback presentation. Four blocks of the FNA task were
then administered, each block followed by feedback
(Figure 1). After the last set of feedback, beliefs were reassessed. A manipulation check and debriefing were

Figure 1. Example sequence of FNA task and beliefs measures. aGender of
facial stimuli matched to gender of participant. bOrder of beliefs measures
were counterbalanced by age and feedback groups. cOnly for positive and
negative feedback conditions.
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administered at the end of the study session. The session
lasted approximately 1.5 h.

Procedures and materials
FNA task
The FNA task measured immediate memory (recognition
and recall) for names paired with faces, using four blocks
of names and faces to provide periodic feedback. Each
block included encoding and testing (recognition and
recall) for a set of 12 face–name pairs (6 younger and 6
older faces of the same gender). Two FNA blocks were
male and two blocks were female (for the practice block,
names and faces were matched to the gender of the participant). Participants viewed the blocks in one of four
orders, with order assignment counterbalanced across
age and feedback conditions. To control for expected difficulty variations related to gender and test order, the task
was designed so that (1) each of the four blocks had two
blocks starting with recognition testing and two starting
with recall testing (one for each gender) and (2) each half
of the testing (first two and last two test blocks) had a
male block and a female block (one of which began with
recognition). The practice block began with recognition.
Face stimuli. Neutrally expressive faces of younger and
older men and women were selected from the FACES database (Ebner et al., 2010). On the computer screen, the face
size was comparable to that of individuals seen at a comfortable conversational distance. The FACES images were
designed to be challenging for memory testing, with
limited source cues (e.g. all people wore grey T-shirts).
Faces were randomly assigned to positions within blocks,
except to maintain control over presentation order (e.g.
the first six and second six faces in each block had three
younger and three older faces). Counterbalancing also controlled for the age of the first face shown. In addition, based
on independent ratings (Ebner et al., 2010), the different
test blocks were matched for facial attractiveness and
distinctiveness.
Name stimuli. All names were high frequency and familiar to all participants, based on the top 100 popular
names for the past 100 years (United States Social Security
Administration, 2011). Independent ratings of likeability
and ethnicity were collected. Average name likeability
ratings, based on 68 younger and older raters, were
matched across blocks. Names that were identified as
non-white by at least 40% of the raters were excluded.
All names ranged from one to four syllables in length,
with female names longer than male names, F(5,102) =
3.68, p = .04, h2p = .11. Average syllable length was
matched across blocks of the same gender.
Names were randomly assigned to face sets of the
appropriate gender, with the exceptions that (1) similar
sounding names (e.g. Catherine and Kathleen) were not
assigned to the same block and (2) names were assigned
in accordance with age familiarity. That is, those names
that were more common (more than 80%) in the 1980s
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were assigned to the younger faces, while those names
that were more common in the 1940s were assigned to
the older faces. Each face was paired with two distractor
names to be used for recognition, with specific assignment
counterbalanced across participants in each age-by-condition group.
Participants heard the audio recordings of names
through special headphones that were compatible with
most hearing aids, cancelled out external noise, and
included a microphone for recording participant
responses. Before testing, participants calibrated the
volume of the headset on a sample audio file. Age and
gender of the voice actor for the name recordings were
matched to the gender and age of each face. The quality
of voice recording was tested by an independent sample
of adults (n = 6) who correctly identified all names on the
recordings.
Encoding and testing phases. Participants were
instructed before encoding to “study the faces in order
to remember the names later” (intentional encoding).
Faces were presented at encoding for 12 s each; the
audio recordings of the target name started 2 s after face
onset. After the entire block was presented, participants
completed a name recall or name recognition test on the
first six faces (presented in a new order), followed by the
other type of test for the remaining six faces (presented
in a new order). For recall and recognition trials, faces
were presented for 10 s each, and responses were given
during face presentation. During name recognition, faces
were presented with the target name and distractor
(names were heard 2 and 5 s, respectively, after each
face was shown), with the distractor name presented first
in one half of the trials and the target name presented
first in the other half of the trials. During name recall
trials, faces were presented without a name cue.
Feedback presentation. The feedback, shown for 15 s,
used a normal curve and indicated the participant’s percentile performance relative to own-age peers. Before
any feedback was received, participants assigned to the
positive and negative feedback conditions completed a
brief tutorial explaining how to interpret the feedback
and answered questions to show their understanding. Positive and negative feedback values ascended and descended, respectively, to maintain feedback that was both
relatively and absolutely consistent. Specifically, the series
for positive feedback was 88th, 90th, 92nd, 93rd, and
94th percentile, and the series for negative feedback was
38th, 36th, 34th, 33rd, and 32nd percentile (percentiles
were adapted from Miller & West, 2010).

Beliefs measures
The belief measures were memory self-efficacy, aging satisfaction, and subjective age identity. Time 1 administration of these measures immediately followed the
practice block, before any feedback. Time 2 administration
of the belief measures immediately followed completion of
the FNA task, after all feedback presentations. This testing

format was important, given evidence that memory selfefficacy and subjective age typically decline after completion of memory tasks (Hughes et al., 2013; West et al.,
2003). If beliefs had been assessed before the memory
test, any change in beliefs from pretest to post-test that
was due to feedback would have been confounded with
these typical post-test declines. Participants completed
the three beliefs measures in one of the three orders (counterbalanced across age, feedback condition, and task
order). There were no significant order effects on any of
the beliefs or memory measures (all ps > .05).
Memory self-efficacy. The Memory Self-Efficacy Questionnaire-4 (West et al., 2003) was administered to assess
memory self-efficacy strength across four different types
of memory tasks (Time 1 Cronbach’s α = .83; Time 2 Cronbach’s α = .93). Confidence ratings on each of 20 items represented how certain the participants were that they could
successfully do a specific task at varying difficulty levels
(ranging from 0 = I cannot do it to 100 = 100% sure I can
do it, in 10% increments). Following standard procedures
(West & Hastings, 2011; West & Thorn, 2001), memory
self-efficacy was calculated as the average confidence
across all 20 items, with scores ranging from 0 to 100.
Subjective age identity. Subjective age measures how
individuals feel about their age across varying domains.
To be consistent with Montepare’s (2009) guiding framework for subjective age identity, we assessed felt age (At
this moment, how old do you feel?), desired age (If you
could choose your age, how old would you want to be?),
age appearance (How old would you say you look?), functional age (I do most things as though I were about ___
years old.), and engagement age (My interests are mostly
those of a person about ___ years old.). Scores were based
on the average of each participant’s responses to the five
items (Time 1 Cronbach’s α = .96 and Time 2 Cronbach’s
α = .96). Proportional age identity scores (subjective age/
chronological age – 1) represented whether participants
felt younger (negative score) or older (positive score)
than their actual chronological age. For example, if individuals of 80 years of age reported an average subjective age
(across the five items) of 60 years, their proportional age
identity scores would be −0.25, indicating that they felt
about 25% younger than their chronological age.
Aging satisfaction. Aging satisfaction represented how
satisfied respondents were with their own aging experience (Attitudes Towards Aging Subscale of the Philadelphia Geriatric Center Morale Scale; Lawton, 1975). This
scale included five items using a 5-point Likert scale
(ranging from 1 = does not apply to me at all to 5 =
applies very well to me), including Things keep getting
worse as I get older (reverse scored) and I am as happy
now as I was when I was younger. Higher sum scores indicated more satisfaction with one’s own aging experience
(Time 1 Cronbach’s α = .64 and Time 2 Cronbach’s α = .69).
Manipulation check questions. Near the end of the
session, the General Memory Evaluation survey (GME;
West et al., 2009) was administered, followed by an
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interactive debriefing interview. Higher sum scores on the
GME (three items on a 1–7 Likert scale; range 3–21) indicated feeling more positively about one’s recent memory
performance (Cronbach’s α = .83 for this sample). Univariate ANOVAs tested the fixed effects of age and feedback
condition on the GME. The main effect of feedback was significant, F(2,192) = 17.79, p < .001, h2p = .16. Participants in
the positive feedback condition (M = 15.11, SD = 3.37)
reported higher GME scores than participants in both the
negative feedback condition, p < . 001 (M = 11.49, SD =
3.24) and the no feedback condition, p < .001 (M = 12.32,
SD = 4.17). Neither the main effect of age nor the interaction of age by feedback condition was significant.
These findings suggested comparable levels of internalisation of the feedback in both younger and older participants, with more positive self-assessment in the positive
feedback group than the other two groups.
Several procedures were implemented to address the
ethics of giving false feedback. A detailed study protocol
was approved by the university’s research review board.
An extensive debriefing interview was given after study
completion, and a list of local clinics and counsellors was
given to all participants in case they were feeling any
anxiety after study completion. The debriefing interview
was designed to assess participants’ knowledge about
the true purpose of the study (namely, to study assigned
feedback), to find out whether participants believed the
feedback, and finally, to inform all participants that the
feedback was false. The debriefing interview followed a
script and interviewers probed for detailed responses.
After being informed that the feedback was false, participants were asked whether they would like to withdraw
their responses from the study. No participants withdrew
consent, and all participants seemed at ease upon completion of the interview session.
Three expert reviewers later reviewed audio recordings
of each debriefing and rated whether participants believed
the feedback, using an 11-point scale from 0 = not deceived
to 10 = completely deceived. Spearman’s ρ correlations
between raters were strong (average r = .81, range .76 to
.89). Only five participants scored low for all raters (range
0–3), indicating that they may not have believed the feedback. Thirteen participants received a score within this
range by two of the three raters. All analyses were repeated
excluding these 13 participants, and the pattern of results
was unchanged; all participants were included in the
reported analyses.

Results
Preliminary analyses were conducted to assess the difficulty of the face–name memory task. As expected, there
were effects of face gender, F(1,192) = 6.55, p = .011, h2p
= .03, with names in male blocks being more difficult to
remember than names in female blocks. Also, there were
effects of test type order, F(1,192) = 154.30, p < .001, h2p =
0.45, with recall before recognition blocks showing higher
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scores than recall after recognition blocks. These patterns
did not vary with age or condition. When comparing
memory performance on the first two and last two
blocks, the last two blocks showed lower recall scores, F
(1,196) = 18.86, p < .001, h2p = .09. This effect did not interact with age, F(1,196) = 1.79, p = .18, h2p = .009, nor with
feedback condition, F(2,192) = 1.01, p = .368, h2p = .01. This
performance decline could be due to fatigue or increased
interference across trials (cf. Weinstein, McDermott, &
Szpunar, 2011).
ANOVAs were conducted to test the two primary
research questions concerning the effects of age and
feedback condition on memory and self-regulatory
beliefs. Pillai’s Trace F-approximations are reported for
all ANOVAs with a significant Box’s M test of homogeneity of covariance (p < .05). All pairwise post hoc comparisons were conducted with Bonferroni-corrected analyses
and the p values are reported where significant. A multiple mediation model was examined to address the
third research question pertaining to the mediation
of effects of feedback on memory performance by
beliefs.

Age and feedback effects on name memory
Examining positive, negative, and no feedback
conditions
The current study sought to examine the influence of positive and negative feedback on name recognition and name
recall in younger and older adults. An initial 2 (age: younger
and older) × 3 (feedback condition: positive, negative, and
no feedback) × 2 (test type: recognition and recall) mixedmodel ANOVA for memory performance was conducted,
with test type as a within-subject variable and age and
feedback condition as between-subjects variables. The
dependent variables were total correct recognition and
recall across the four blocks of the FNA task, each
ranging from 0 to 24.
Supporting Hypothesis 1a, younger participants performed better than older participants overall, F(1,192) =
127.46, p < .001, h2p = .40. As expected, the effect for test
type was significant, F(1,192) = 2,625.69, p < .001, h2p = .93,
confirming the relative difficulty of name recall as compared to name recognition. There was a significant interaction between test type and age, F(1,192) = 128.95, p
< .001, h2p = .40. Pairwise comparisons showed that
younger participants performed better than older participants in both name recognition (p < .001) and name
recall (p < .001). However, the mean difference for age
was greater for name recall than for name recognition, as
expected. Furthermore, recognition was easier than recall
for both younger participants (p < .001) and older participants (p < .001). The mean difference between the
testing types was more pronounced for older participants
than for younger participants. The interaction between
age and feedback condition was not significant, F(2,192)
= 0.057, p = .945, h2p < .01. Table 2 summarises the means
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Table 2. Means and SDs for memory performance and beliefs by age and feedback condition.

Name recognition
YA
OA
Name recall
YA
OA
Memory self-efficacy T1
YA
OA
Memory self-efficacy T2
YA
OA
Aging satisfaction T1
YA
OA
Aging satisfaction T2
YA
OA
Proportional subjective age T1
YA
OA
Proportional subjective age T2
YA
OA

Positive FB
M (SD)

Negative FB
M (SD)

No FB
M (SD)

Total
M (SD)

23.46 (0.83)
23.72 (0.52)
23.21 (0.99)
10.68 (5.44)
14.00 (4.03)
7.45 (4.66)
64.55 (15.04)
66.52 (12.96)
62.64 (16.80)
65.95 (16.08)a,b
67.92 (14.46)
64.03 (17.51)
19.61 (3.79)
20.59 (3.13)
18.66 (4.16)
19.74 (3.73)
20.81 (3.17)
18.70 (3.97)
−0.10 (0.17)
0.04 (0.12)
−0.23 (0.10)
−0.10 (0.18)
0.04 (0.11)
−0.24 (0.10)

23.48 (0.91)
23.63 (0.71)
23.34 (1.06)
9.04 (5.01)
12.41 (4.37)
5.97 (3.30)
65.11 (15.19)
71.52 (8.85)
59.25 (17.39)
57.60 (15.59)a
63.69 (11.89)
52.03 (16.61)
19.60 (3.45)
20.38 (3.05)
18.89 (3.68)
19.73 (3.63)
20.44 (3.21)
19.09 (3.91)
−0.10 (0.19)
0.05 (0.13)
−0.23 (0.13)
−0.09 (0.20)
0.06 (0.16)
−0.22 (0.12)

23.35 (1.02)
23.68 (0.83)
23.06 (1.08)
9.21 (4.91)
12.71 (4.13)
6.11 (3.17)
59.70 (16.57)
66.31 (13.51)
53.84 (16.98)
55.17 (16.63)b
61.65 (13.97)
49.44 (16.87)
19.20 (3.32)
19.45 (3.10)
18.97 (3.34)
19.24 (3.31)
19.61 (2.87)
18.91 (3.67)
−0.11 (0.15)
0.01 (0.08)
−0.22 (0.10)
−0.10 (0.15)
0.02 (0.08)
−0.21 (0.10)

23.43 (0.92)
23.67 (0.69)
23.20 (1.04)
9.64 (5.15)
13.04 (4.19)
6.50 (3.77)
63.12 (15.73)
68.13 (12.05)
53.84 (16.99)
59.53 (16.67)
64.45 (13.59)
55.00 (17.97)
19.47 (3.51)
20.15 (3.10)
18.84 (3.76)
19.57 (3.55)
20.94 (3.10)
18.90 (3.82)
−0.10 (0.17)
0.03 (0.11)
−0.23 (0.11)
−0.10 (0.17)
0.04 (0.12)
−0.22 (0.11)

Note: FB: feedback; YA: younger adults; OA: older adults; T1: Time 1; T2: Time 2. Rows with bold headers report means and SDs of the total sample, comprising
both younger and older adults. The main effect of age was significant for each measure, p < .05.
a,b
Indicates significant condition difference (p < .05) between pairs with same superscript.

and SDs for name recognition and name recall by age and
feedback condition.
The main effect of feedback condition was marginally
significant, F(2,192) = 2.49, p = .086, h2p = .03, trend-wise
supporting Hypothesis 1b that memory performance
would be better in the positive feedback condition than
in the other conditions. In support of Hypothesis 1c, the
interaction between test type and feedback condition
was significant, F(2,196) = 3.13, p = .05, h2p = .03. Recall
scores were lower than recognition scores for all conditions
(ps < .001), and name recognition performance was similar
across the feedback conditions (ps > .05). Participants in
the positive feedback condition showed a trend towards
better name recall than those in the negative feedback
(p = .081) or the no feedback (p = .178) conditions, with
no name recall difference between negative feedback
and no feedback (p = 1.00). The three-way interaction
between test type, age, and feedback condition was not
significant, F(2,196) = .01, p = .99, h2p < .001.

Examining effects of positive feedback in relation to
negative and no feedback
Two pieces of data suggested the value of comparing positive feedback to non-positive feedback. First, participants
in the negative and no feedback conditions did not differ
in their manipulation check responses following the FNA
task; both of these groups had low self-rated performance
after testing. In addition, the interaction of test type and
feedback condition on memory scores was significant,
but pairwise post hoc comparisons examining the condition effects only approached significance, suggesting
that some combination of the conditions may have been

responsible for this effect. To further understand these
results, we contrasted positive feedback with other feedback by aggregating the negative feedback and no feedback conditions into a single condition to compare with
the positive feedback condition.
A 2 (age: younger and older) × 2 (feedback: positive and
not positive) × 2 (test type: recognition and recall) mixedmodel ANOVA was conducted, with test type as withinsubject variable and age and feedback as between-subjects variables. Dependent variables were total correct
name recognition and name recall. As before, performance
in name recognition showed ceiling effects and was higher
than name recall, F(1,194) = 2,260.62, p < .001, h2p = .92.
Younger participants performed better than older participants, F(1,194) = 114.06, p < .001, h2p = .37. In addition, a significant interaction between test type and age, F(1,194) =
114.67, p < .001, h2p = .37, confirmed more pronounced
age-related differences for name recall than for name recognition (reported above).
A significant main effect for feedback was due to better
performance for those who received positive feedback as
compared to the other two feedback groups, F(1,194) =
5.01, p = .026, h2p = .03. The interaction between test type
and feedback qualified this main effect, F(1,194) = 6.04, p
= .015, h2p = .03. Pairwise comparisons confirmed that
name recognition was similar across feedback groups (p
= .768). The difference between recall and recognition
was significant for both feedback groups (p < .001).
However, participants receiving positive feedback performed significantly better on the name recall test than
those with negative feedback or no feedback (combined;
p = .018). Finally, the interaction between age and
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feedback was not significant, F(1,194) = .01, p = .946, h2p
< .001, nor was the three-way interaction between test
type, age, and feedback, F(1,194) < .001, p = .984, h2p < .001.
In summary, supporting our hypotheses, younger participants performed better than older participants on the
FNA task. Also, name recall testing was more difficult
than name recognition testing, especially for older adults.
As expected, younger and older participants responded
similarly to the presentation of positive feedback, as evidenced by non-significant age by feedback interactions
for memory performance and the manipulation check
results. Our hypotheses had stated a benefit for positive
feedback, especially for recall, but no hypotheses were
planned for negative feedback. The post hoc comparisons
for the significant interaction of feedback and test type
were unclear. To provide clarification, we then contrasted
the positive feedback with the other two feedback
groups (negative feedback and no feedback) and demonstrated that positive feedback led to better performance
for recall than the other two feedback conditions combined. No feedback differences occurred for recognition.

Age and feedback effects on beliefs
Examining positive, negative, and no feedback
conditions
Separate 2 (time: Time 1 and Time 2) × 2 (age: younger and
older) × 3 (feedback condition: positive, negative and no
feedback) repeated measures ANOVAs estimated change
for the relevant belief measures – memory self-efficacy,
proportional subjective age, and aging satisfaction. Time
1 assessment of beliefs preceded presentation of feedback.
Thus, the absence of significant condition differences in
beliefs at Time 1 confirmed that random assignment to
feedback conditions led to similar group composition,
while condition differences at Time 2 confirmed the
effects of feedback. Means and SDs are reported in Table 2.
Memory self-efficacy. The main effects of age, F(1,192) =
20.84, p < .001, h2p = .10, time, F(1,192) = 31.94, p < .001, h2p
= .14, and feedback condition, F(2,192) = 4.36, p = .014, h2p
= .04, were significant, as hypothesised (Hypotheses 2a and
2b). Unexpectedly (Hypothesis 2b), the interaction between
time and age was not significant, F(1,192) = 0.05, p = .821,
h2p < .001. However, the expected interaction between
time and feedback condition was significant, F(2,192) =
17.37, p < .001, h2p = .14 (Hypothesis 2c). Pairwise comparisons showed no significant differences between the feedback conditions at Time 1 (ps > .05). As shown in Figure 2,
at Time 2, level of memory self-efficacy for participants who
received positive feedback was higher than that of the
negative feedback (p = .008) and the no feedback (p
< .001) groups, with no difference between these latter
groups (p = 1.00). Indeed, memory self-efficacy significantly declined across time for the no feedback (p < .001)
and the negative feedback (p < .001) groups, as expected
(Hypothesis 2c), but was sustained across time for participants in the positive feedback condition (p = .203). The

Figure 2. (A) Pretest to post-test change in memory self-efficacy by feedback
condition. No significant condition differences at pretest (ps > .05). Pretest to
post-test decline was significant for negative and no feedback conditions.
Post-test memory self-efficacy was greater for the positive condition than
the negative and no feedback conditions (ps < .05). Values depict estimated
marginal means, and error bars represent 95% confidence interval. (B)
Pretest to post-test change in proportional subjective age by feedback condition. Higher scores represent feeling older and lower scores represent
feeling younger relative to the participant’s actual age. Values depict estimated marginal means, and error bars represent 95% confidence interval.

interactions between age and condition, F(2,192) = 1.78,
p = .171, h2p = .02, and time, age, and feedback condition
were not significant, F(2,192) = 0.02, p = .980, h2p < .001.2
Subjective age identity. As expected (Hypothesis 2d), the
main effect of age for proportional subjective age identity
was significant, F(1,192) = 271.33, p < .001, h2p = .02. Compared to younger participants, older participants reported
subjective age identities that were younger relative to
their actual age. The main effect of time approached
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significance, F(1,192) = 2.92, p = .089, h2p = .02, as did the
predicted interaction between time and feedback condition, F(2,192) = 2.35, p = .098, h2p = .02. As shown in
Figure 2, none of the feedback conditions differed in proportional subjective age at Time 1, as expected. When comparing Time 1 to Time 2 by feedback condition, pairwise
comparisons suggested that participants in the positive
feedback (p = .480) and the no feedback (p = .175) conditions demonstrated stability in proportional subjective
age. In contrast, participants in the negative feedback condition reported an increase in proportional subjective age
from pretest to post-test (p = .022), as expected (Hypothesis
2d). There were no significant differences overall for feedback condition, F(2,192) = 0.28, p = .755, h2p = .003, the
interaction between age and feedback condition, F
(2,192) = 0.96, p = .385, h2p = .01, the interaction between
time and age, F(1,192) = 0.01, p = .940, h2p = < .001, nor
the interaction between time, age, and feedback condition,
F(2,192) = 1.79, p = .170, h2p = .02.
Aging satisfaction. Younger participants reported
greater aging satisfaction than did older participants, F
(1,192) = 7.86, p = .006, h2p = .04, as expected. Aging satisfaction did not differ between Time 1 and Time 2, F
(1,192) = 0.65, p = .420, h2p = .003, nor as a function of feedback condition, F(2,192) = 0.40, p = .670, h2p = .004. The
interactions between time and age, F(1,192) = 0.12, p
= .735, h2p = .001, between time and feedback condition, F
(2,192) = 0.04, p = .960, h2p < .001, and between age and
feedback condition, F(2,192) = 0.75, p = .475, h2p = .01,
were not significant, nor was the interaction between
time, age, and feedback condition, F(2,192) = 0.20, p
= .823, h2p = .002.

adults. The interaction of feedback and time for self-efficacy supported Hypothesis 2c, in that greater declines in
self-efficacy across time occurred for negative feedback
than positive feedback, although we had not expected
self-efficacy levels to be maintained in the positive feedback condition. Furthermore, in support of Hypothesis 2d,
younger and older participants in the negative feedback
condition felt older (subjective age) at Time 2 than at
Time 1. As expected, the impact of feedback on subjective
age was weaker than its impact on memory self-efficacy.
Exploratory results for aging satisfaction showed that it
was comparable from Time 1 to Time 2 for each of the
feedback conditions, which did not differ from each
other or by age.

Relationships among feedback, beliefs, and
memory
A multiple mediation model (Figure 3) was conducted
using INDIRECT SPSS Macro for Multiple Mediation
(Preacher & Hayes, 2008) to test the third research question. Figure 3 shows the hypothesised path model.
Because the effects of feedback were significant for
name recall, and recognition scores were at ceiling, name
recall (summed for all trials) served as the dependent

Examining effects of positive vs. combined negative
and no feedback and beliefs
Based on the rationale laid out previously (Section “Examining effects of positive feedback in relation to negative
and no feedback”), we collapsed the negative feedback
and the no feedback conditions to allow comparisons of
differences in beliefs as a function of positive vs. other
feedback. We conducted separate 2 (time: Time 1 and
Time 2) × 2 (age: younger and older) × 2 (feedback
valence: positive and non-positive) repeated measures
ANOVAs for memory self-efficacy, aging satisfaction, and
proportional subjective age. The pattern of results was
unchanged from those examining all three feedback conditions. That is, positive feedback showed higher self-efficacy at Time 2 (p < .001) and lower subjective age at
Time 2 (p < .010), in comparison to scores for Time 2
non-positive feedback, with no feedback effects for aging
satisfaction (details available on request).
The following points summarise the significant results
for beliefs. Consistent with Hypothesis 2a, younger participants reported greater memory self-efficacy, lower subjective age, and greater aging satisfaction overall than older
participants. In partial support of Hypothesis 2b, memory
self-efficacy declined over time, but not more so for older

Figure 3. Multiple mediation model testing the mediation effect of beliefs
on the impact of positive feedback on memory. Δ: Residual change score;
BCCI: bias-corrected confidence interval; FB: feedback. (A) Direct effect of
positive feedback condition (positive vs. combined no feedback and negative feedback) on name recall. (B) Hypothesised path model. (C) Multiple
mediation model and coefficients. The c coefficient represents the total
relationship between positive feedback condition and name recall. The c’
coefficient represents the strength of the association between positive feedback condition (vs. combined no feedback and negative feedback conditions) and name recall after controlling for the two mediated paths that
appear in this model. The a1 and b1 paths represent the mediated or indirect
path involving beliefs. Age was included as a covariate. All reported coefficients are unstandardised. *p < .05, **p < .001.
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variable in this analysis. Consistently, our younger participants had higher memory scores and beliefs scores than
our older participants, however, age effects did not interact
with feedback. Therefore, we included the full sample (N =
178) in the test of mediation. Age was included as a covariate in the model so that the model accounted for the
relationship between age and name recall. As previously
reported, name recall performance differed between participants in the positive feedback group and the combination of the no feedback and negative feedback groups.
Positive feedback condition therefore served as the independent variable in our mediation model, with 0 = combined negative and no feedback conditions and 1 =
positive feedback.
Time 2 differences in beliefs, as a function of condition,
were found for memory self-efficacy and subjective age.
We therefore examined residual change scores for both
of these beliefs as possible mediators for the impact of
feedback on name recall. Residual change scores represent
the difference between post-test and pretest scores minus
the expected, average change. They are independent from
starting value but rather quantify individuals’ level of
change, compared to the groups’ overall change. A positive
residual change score reflects greater than average gains.
In contrast to raw difference scores, these scores have
the superior properties of bidirectionality, greater variance,
and superior reliability (Cronbach & Furby, 1970).
The results from this analysis can be interpreted as a
regression analysis. If significant prediction of recall
occurs for memory self-efficacy and subjective age, as evaluated in this model, it would indicate that those individuals
with the highest name recall scores (with age effects statistically removed) were those who maintained the most
positive beliefs during testing. Five thousand bootstrapped
samples were generated, and unstandardised coefficients
are reported.
The omnibus test of total effect was significant, F(4,193)
= 39.61, p < .001, R 2 = .45. The model explained approximately 45.1% of the variance in name recall performance.
Age was a significant predictor of name recall (b-weight
= −0.20, se = .01, p < .001), confirming that younger ages
were associated with better memory performance. The
total effect (c path; direct and indirect effects) of positive
feedback on name recall was significant (b-weight = 1.46,
se = 0.59, p = .014). However, after controlling for the
impact of beliefs, the direct effect of positive feedback
on name recall (c’ path) was no longer significant (bweight = 1.00, se = 0.63, p = .116), confirming mediation
through beliefs.
The paths between positive feedback and residual
change scores for memory self-efficacy (a1 path) and proportional subjective age (a2 path) were significant
(ps ≤ .05). The direct effect of memory self-efficacy on
name recall (b1 path) was significant (b-weight = 0.06, se
= 0.03, p = .048), but the direct effect of proportional subjective age on name recall (b2 path) was not (b-weight =
0.20, se = 6.96, p = .978). The indirect effect of positive
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feedback through memory self-efficacy residual change
(a1 × b1) was significant with a point estimate of 0.46,
95% bias-corrected confidence interval [0.05, 1.05]. The
indirect effect of positive feedback through proportional
subjective age residual change (a2 × b2) was not significant
with a point estimate of −0.003, 95% bias-corrected confidence interval [−0.20, 0.21]. Contrast testing confirmed
that the indirect effect of memory self-efficacy was stronger than the non-significant indirect effect of proportional
subjective age, 95% bias-corrected confidence interval
[−1.08, −0.08]. Thus, the effect of positive feedback on
post-test name recall was mediated by memory self-efficacy residual change when controlling for age.

Discussion
Research on feedback and its impact on behaviour
suggests that feedback, especially positive feedback,
affects cognitive performance. Yet, the valence of feedback
should be consequential, where negative feedback could
be threatening for older adults in the domain of memory
(Hummert, 2011) or could be expected by older adults
(Geraci & Miller, 2013), and positive feedback could be
motivating, especially for individuals with moderate to
high levels of memory self-efficacy (West et al., 2009). In
this way, feedback and personal beliefs act as self-regulatory factors, that is, non-ability factors related to performance outcomes.
The present study extended previous research on feedback, cognition, and aging by examining the effects of
feedback on younger and older adults’ performance on
an FNA task, a rarely-used paradigm in performance feedback studies. As compared to list recall tasks used in past
aging research on feedback, this memory task was highly
challenging, with average scores around 68% in the no
feedback condition (recognition and recall combined).
Regardless of feedback condition, younger participants
performed better than older participants on name
memory, had higher memory self-efficacy, more positive
subjective aging beliefs, and higher aging satisfaction, consistent with past research (Beaudoin & Desrichard, 2011;
Kotter-Grühn & Hess, 2012; Troyer et al., 2006). Going
beyond previous studies, we also examined negative feedback and the potential mediation of the effect of feedback
on face–name memory through beliefs. Overall, younger
and older participants who received positive feedback,
compared to those in the combined negative feedback
and no feedback groups, performed better on name
recall, had higher memory self-efficacy, felt younger relative to their chronological age, and provided more positive
evaluations of their general memory at the end of the
testing session. Negative feedback, in particular, had a
deleterious impact on memory self-efficacy and subjective
age beliefs. Additionally, the impact of feedback on name
recall for both younger and older participants was
mediated by memory beliefs. These results advance
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understanding of the relationship of feedback and beliefs
to cognition.

Memory and feedback
Assigned positive and negative feedback were compared
to no feedback. The feedback valence and change over
time were consistent, that is, positive feedback became
more positive and negative feedback became more negative over trials (similar to Miller & West, 2010). The results
showed comparable positive feedback effects on performance for younger and older participants, as expected. In
comparison to those who received negative feedback or
no feedback, the younger and older participants receiving
positive feedback performed better on recall. In contrast,
recognition scores were at ceiling and were unaffected
by feedback. These findings for recall are consistent with
past research showing that both younger and older
adults can be motivated by positive performance feedback
and will continue to invest additional effort across recall
trials to reach desired performance levels (West et al.,
2005, 2009). This result is also consistent with past research
on goals and feedback with non-cognitive tasks, showing
that positive feedback can increase task-related effort
even in the face of high task difficulty or complexity
(Locke & Latham, 2002; Neubert, 1998).
Given the dearth of previous cognitive aging research
on negative feedback and mixed findings for related
studies, no specific outcomes were predicted for negative
feedback. Interestingly, the effect of negative feedback
on memory was similar for both age groups: participants
who received negative feedback performed comparably
to participants who did not receive any external feedback.
Collectively, both of these groups performed worse than
the positive feedback group. There was no evidence for a
contrast effect. That is, participants showed no tendency
towards greater effort and higher performance while
receiving negative feedback (to prove that the feedback
was wrong). Instead, these results confirmed past findings
on non-cognitive tasks showing that when feedback is
not positive, withdrawal of effort and poor performance
can be the result (Ilies & Judge, 2005; Tolli & Schmidt,
2008). These results may have implications in clinical
work or training studies, in that they support the notion
that positive feedback provides a more optimal motivational environment than negative feedback or no
feedback.
The manipulation check may shed further light on these
results. The negative feedback and no feedback groups
reported similarly low evaluations of their overall
memory performance after testing. The similarity of performance levels and perceptions of performance for the
negative and no feedback conditions supports the notion
that individuals in cognitive testing situations create their
own interpretations of their performance (Eberly, Liu,
Mitchell, & Lee, 2013; Geraci & Miller, 2013; Latham &
Arshoff, 2013). In particular, it is possible that individuals

in the no feedback condition in our study were generating
their own negative feedback – due to high task difficulty
and declining recall scores in the second half of testing –
leading to comparable general performance assessments
after testing and comparable memory scores in the no
feedback and the negative feedback conditions. It would
be important, in future research, to vary task difficulty systematically to determine if the impact of a no feedback
condition is generally consistent with self-generated feedback. For instance, on a low-difficulty task, where individuals might self-generate more positive success feedback,
a no feedback condition might match the positive feedback condition rather than the negative feedback
condition.
This interpretation resonates with the findings reported
by Geraci and Miller (2013). In their study, older adults’
memory performance was enhanced following success
on a prior task (comparable to positive feedback), but
scores were similar in the prior task failure condition (comparable to negative feedback) and the no prior task condition (comparable to no feedback). The authors
proposed that performance in the prior failure and no
prior task conditions may not have differed because task
failure may have been consistent with older adults’ (agenormative) expectations. Thus, our results for older participants matched those of Geraci and Miller, but not our
results for younger participants. For younger adults,
Geraci and Miller found no effect of the prior task conditions. A number of methodological factors may
account for why the younger participants in the current
study showed evidence for low-performance evaluations
in the no feedback condition. First, the failure period in
Geraci and Miller’s study was brief (less than 15 min), compared to the full hour of name testing involved in the
present study. In addition, task failure was manipulated
by requiring very rapid responses in Geraci and Miller. In
contrast, younger participants’ “failure” in the no feedback
condition in the present study consisted of an inability to
perform well on a relevant practical memory task, even
with considerable time to practice it, with declining performance in the latter half of testing. It is quite possible,
then, that both younger and older participants in the no
feedback condition in our study may have seen themselves as failing. This may be why the memory scores
for the no feedback condition were not different from
the scores for the negative feedback condition, in both
age groups.

Beliefs and feedback
Memory self-efficacy was selected for its impact on
memory (Valentijn et al., 2006; West et al., 2009) and its
potential mediation of feedback effects on memory performance (Desrichard & Köpetz, 2005; West et al., 2003).
Self-perceptions of aging (in this case, subjective age identity and aging satisfaction) were selected for their predictive relationships to positive outcomes, such as good
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health and better memory performance (Levy, Zonderman,
Slade, & Ferrucci, 2012; Westerhof et al., 2014).
The impact of feedback on beliefs in the present study
showed comparable findings for the two age groups.
Specifically, positive feelings about the self were either
enhanced or maintained for younger and older participants receiving positive feedback. Memory self-efficacy
was greater for younger and older participants who
received positive feedback than for participants who
received negative feedback. For both age groups, those
who received negative feedback felt older, relative to
their actual age, than those in the other two conditions.
In contrast, aging satisfaction was relatively stable and
unaffected by feedback.
The change in memory self-efficacy in the positive feedback condition was even larger than expected. Based on
the past research, we expected a small decline in self-efficacy over multiple test trials, even in the positive feedback
condition, and greater decline in the negative and the no
feedback conditions. However, what we found was that
positive feedback provided a protective function: positive
feedback may have guarded individuals from the negative
self-appraisals they were making when noticing their own
repeated performance failures (e.g. when unable to guess a
name during recall). Thus, positive feedback may be an
effective way to help individuals focus on their potential,
rather than their immediate memory failings. It would be
interesting in future research to determine the extent to
which positive feedback could counteract the impact of a
threatening age stereotype manipulation.
Unexpectedly, the results for memory self-efficacy did
not interact significantly with age as predicted by Hypothesis 2b. This may have had to do with the fact that our feedback emphasised a comparison to same-age peers.
Because of age stereotypes, emphasis on memory and/or
performance in general tends to create concern for older
but not younger individuals (Geraci & Miller, 2013; Hess &
Hinson, 2006; Lamont et al., 2015). However, in the
present study, younger participants were informed in the
negative feedback condition that approximately twothirds of their peers were scoring higher than themselves.
Because of this, the younger participants may have been
concerned about the negative feedback – it reduced
their memory self-efficacy and made them feel older, just
as it did with the older group. As scholars consider future
research designs in this area, it is important to know that
younger adults can be significantly affected by negative
feedback, depending on how it is worded (see also Miller
& West, 2010). In addition, the positive and negative feedback presented in this study was consistent in terms of
valence and change over the course of the trials. It could
be interesting, in future research, to examine reactions to
feedback if these two aspects of feedback were uncoupled
across trials. For instance, the effects of feedback might be
quite different if two trials of highly negative feedback
were followed by two trials of less negative feedback,
reflecting an improvement.
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Our study offers one of the first examinations of aging
satisfaction in the context of memory. It showed that
aging satisfaction was less malleable and/or less affected
by memory feedback than subjective age and memory
self-efficacy. According to Bandura (1997), global scales
of general beliefs are weak predictors of psychosocial functioning in specific task domains, as these measures are
often too vague and provide little or no contextual information to guide meaningful participant responding. Comparing the results for aging satisfaction (general beliefs
about one’s aging experience), subjective age (age estimates in relation to specific types of experience), and
domain-specific memory self-efficacy, our study findings
support Bandura’s view. Compared to change in other
beliefs, changes in memory self-efficacy, as the belief variable most related to cognition, were more strongly related
to feedback and more highly associated with performance
in the mediation analysis.

Mediation of feedback effects by beliefs
This is the first study to directly examine a mediation of
feedback effects by self-efficacy and self-perceptions of
aging. Using varied paradigms, past evidence had
suggested that self-efficacy beliefs might be related to
feedback and memory in important ways (Miller & West,
2010; West et al., 2003; West & Yassuda, 2004). With
respect to self-perceptions of aging, older adults often
reported feeling much younger than their own age
(Rubin & Berntsen, 2006) and did not always apply negative
views of old age to themselves (Weiss & Freund, 2012).
Thus, past studies suggested that beliefs were related to
feedback and to performance, but to our knowledge, no
previous feedback study had explicitly tested a possible
mediating effect for beliefs, such that a significant
change in beliefs explained the impact of feedback on
performance.
The present study provided the expected evidence for
mediation. Specifically, a multiple mediation model indicated that the direct benefits of positive feedback on
name recall memory in younger and older participants
were fully mediated by memory self-efficacy change.
However, the indirect effect of feedback on memory
through subjective age change was not significant.
Mediation through memory self-efficacy suggested that
the benefits of feedback operated through a channel of
memory self-efficacy change (Ashford & De Stobbeleir,
2013; Locke & Latham, 2002). That is, the positive feedback
served to enhance or maintain confidence in memory
ability while participants worked on the challenging
memory task, and both negative feedback and no feedback led to significant reductions in efficacy, resulting in
lower performance.
These results are consistent with models of self-regulation such as social learning theory. For example, according to reciprocal determinism, the environment, personal
factors, and behaviour all affect each other, in complex
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interactions (Bandura, 1997). Important to the present
study, the influence of feedback (environment) on
memory performance (behaviour) may be filtered or processed by personal factors, specifically individuals’
interpretations of how well they are doing. These interpretations would be affected by external feedback, but also by
individual performance assessments, and personal acceptance or rejection of that external feedback (Ashford &
De Stobbeleir, 2013). Most likely, participants either
invested effort on each trial or failed to maximise performance across trials after a complex (possibly unconscious)
consideration of the external feedback, their desired and
perceived performance, and task difficulty (Stine-Morrow
et al., 2006).

Limitations of the study
The memory task used in this study was challenging. This
provided a unique opportunity to observe the impact of
negative feedback, in comparison to no feedback. In this
case, memory performance declined from the first to the
second half of the testing, likely due to increased interference or fatigue over the course of the name–face association task. It would be useful, in future research, to test
these same hypotheses with an easier task yielding
higher scores overall, and perhaps even a task that led to
trial-by-trial improvements in scores. Negative feedback
would then consist of reporting that the participants had
gained significantly less than their peers, and the impact
of feedback might be different under those conditions.
Related to this, one limitation of the present study was
the absence of a trial-by-trial record of how participants
were feeling about the task. Following the memory task,
participants in the positive feedback condition had a
more favourable memory evaluation, compared to participants in the other two conditions. More frequent assessment of self-report measures would have heuristic value
in future feedback research, especially periodic measures
concerning self-rated effort and fatigue, task interest, and
performance appraisals.
In addition, the present research focused on a Caucasian
population and used Caucasian faces, due to own-race
biases. In particular, a well-documented own-race bias for
facial recognition suggests that learning and remembering
faces of other races may be more difficult than faces of
one’s own race (Meissner & Brigham, 2001). This effect
has not yet been extended to face–name memory. Thus,
future research will need to determine whether the
effects of performance feedback evidenced here will
occur with stimuli representing more diverse populations
or whether the observed feedback effects would interact
with an own-race bias for face–name memory.
The feedback presented to participants was false; values
were pre-planned and not based on performance during
the task. Provision of accurate task-related feedback,
either phrased positively or negatively, could possibly be
more believable to participants. Feedback here was

presented as a percentile score, showing overall performance levels relative to the participant’s same-aged peers.
This format for feedback was used to increase its believability. That is, it was nearly impossible for participants to calculate their own overall percentage correct (for recognition
and recall combined), nor could they evaluate the accuracy
of the percentile scores showing how they performed relative to their peers. Two pieces of evidence suggest that this
false feedback format was effective in the present study.
First, the manipulation check showed that younger and
older adults in the positive feedback condition provided
more positive evaluations of their performance than the
participants in the other two groups. Furthermore, the
pattern of results was unchanged when excluding participants who might not have believed the feedback, as
reported in their individual debriefing interviews. Nevertheless, utilisation of accurate feedback (e.g. your scores
are improving, you did not increase your score on this trial)
is an important consideration for future studies examining
the impact of varying types of feedback on memory in
adulthood.

Conclusions
The results from this study support the notion that feedback may affect ongoing performance appraisal processes
(Stine-Morrow et al., 2006). The younger adults in our study
started out with more positive beliefs about memory efficacy, subjective age, and age satisfaction than the older
adults. However, without provision of explicit, positive
feedback that they were performing considerably better
than their same-aged peers, younger and older adults
alike performed poorly on the memory task overall. The
findings from the present study support (1) the promotion
of better performance and better beliefs by positive feedback, independent of age, (2) influences on beliefs from
internal performance appraisal (no feedback condition) as
well as from external feedback (negative feedback condition), and (3) the potential harmful impact of negative
performance appraisals over multiple trials of memory,
even in younger adults who generally believe in their
own performance capabilities.
Importantly, our study provided novel evidence that
self-efficacy beliefs underlie the observed effects of feedback. For younger and older adults, feedback changed
memory self-efficacy and subjective age. These changes
in self-efficacy beliefs proved to be more strongly related
to performance than feedback per se. This mediation
effect suggested that enhanced self-efficacy can buffer
the negative impact of less favourable feedback –
whether internally generated in a no feedback condition
or explicitly stated by an experimenter – on memory performance in both younger and older adults. It is therefore
possible, in multi-trial studies, that researchers may inadvertently reduce the overall scores of participants if initial
testing trials are highly challenging, because this could
lower self-efficacy and subsequent performance. Our
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findings emphasise the potential benefits of maintaining or
increasing memory self-efficacy over a set of cognitive
trials. This research, along with future work on varying
feedback conditions, will expand our scholarly understanding of the important associations between self-regulatory
beliefs and memory performance in adults of different
ages.

Notes
1. In this paper, the focus is on overall task performance feedback,
that is, an assessment of overall scores (good or poor performance, high or low performance), not item-by-item accuracy
feedback. Throughout the paper, the term feedback will refer
to an overall judgment about performance, made by an individual or an observer/experimenter.
2. We thank the reviewers for the suggestion to test whether high
performers reacted differently to the feedback than low performers, in terms of changes in self-efficacy after feedback. We
divided the overall sample into three “performance level”
groups (best, middle, and worst performers). Performance
differences were significant between these three groups, but
they did not interact with feedback condition to predict
memory self-efficacy. The results clearly showed a very steep
decline in self-efficacy for all three performance level groups
in the negative condition, with more modest change in all
groups in the other two conditions.
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