Experimental Aging Research
An International Journal Devoted to the Scientific Study of the Aging
Process

ISSN: 0361-073X (Print) 1096-4657 (Online) Journal homepage: http://www.tandfonline.com/loi/uear20

Confidence Moderates the Role of Control
Beliefs in the Context of Age-Related Changes in
Misinformation Susceptibility
Margeaux V. Auslander, Ayanna K. Thomas & Angela H. Gutchess
To cite this article: Margeaux V. Auslander, Ayanna K. Thomas & Angela H. Gutchess
(2017) Confidence Moderates the Role of Control Beliefs in the Context of Age-Related
Changes in Misinformation Susceptibility, Experimental Aging Research, 43:3, 305-322, DOI:
10.1080/0361073X.2017.1298960
To link to this article: http://dx.doi.org/10.1080/0361073X.2017.1298960

Published online: 30 Mar 2017.

Submit your article to this journal

View related articles

View Crossmark data

Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=uear20
Download by: [Angela H. Gutchess]

Date: 31 March 2017, At: 08:19

Experimental Aging Research, 43:305–322, 2017
Copyrights © Taylor & Francis Group, LLC
ISSN: 0361-073X print/1096-4657 online
DOI: 10.1080/0361073X.2017.1298960

CONFIDENCE MODERATES THE ROLE OF CONTROL BELIEFS IN THE
CONTEXT OF AGE-RELATED CHANGES IN MISINFORMATION
SUSCEPTIBILITY
Margeaux V. Auslander
Psychology, Brandeis University, Waltham, Massachusetts, USA

Ayanna K. Thomas
Psychology, Tufts University, Medford, Massachusetts, USA

Angela H. Gutchess
Psychology, Brandeis University, Waltham, Massachusetts, USA
Background/Study Context: The present experiment investigated the role of confidence and control
beliefs in susceptibility to the misinformation effect in young and older adults. Control beliefs are
perceptions about one’s abilities or competence and the extent to which one can influence performance
outcomes. It was predicted that level of control beliefs would influence misinformation susceptibility and
overall memory confidence.
Methods: Fifty university students (ages 18–26) and 37 community-dwelling older adults (ages
62–86) were tested. Participants viewed a video, answered questions containing misinformation, and
then completed a source-recognition test to determine whether the information presented was seen in the
video, the questionnaire only, both, or neither. For each response, participants indicated their level of
confidence.
Results: The relationship between control beliefs and memory performance was moderated by
confidence. That is, individuals with lower control beliefs made more errors as confidence decreased.
Additionally, the relationship between confidence and memory performance differed by age, with
greater confidence related to more errors for young adults.
Conclusion: Confidence is an important factor in how control beliefs and age are related to memory
errors in the misinformation effect. This may have implications for the legal system, particularly with
eyewitness testimony. The confidence of an individual should be considered if the eyewitness is a
younger adult.
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Rather than remembering information veridically, we reconstruct events based on our
experiences in the world. One type of memory vulnerability stems from encountering
misinformation. In a typical misinformation experiment, participants view an event (e.g., a
man breaking into a car and stealing items from it), are presented with misleading
postevent information in the form of a narrative or questions (e.g., the man puts the stolen
wallet in his pants pocket when he actually put it in his jacket pocket), and then complete a
memory test about the original event. Misleading postevent information negatively affects
memory for the original event, with participants incorrectly reporting postevent details
when questioned about the original event (see Loftus, Miller, & Burns, 1978). The present
study investigates how a sense of control over one’s cognitive abilities (control beliefs)
may affect the occurrences of memory errors, how the relationship between control beliefs
and misinformation susceptibility changes with age, and how confidence in and about
memory may impact these relationships.
Control beliefs are perceptions about one’s abilities or competence (self-efficacy) and
the extent to which an individual feels he/she can influence performance outcomes
(Abeles, 1990; Bandura, 1997; Miller & Lachman, 1999; Rodin, 1990; Rodin, Timko, &
Harris, 1985; Skinner, 1995, 1996). Numerous studies have documented the link between
better memory performance and higher levels of control beliefs, specifically in older adults
(e.g., Dixon & Hultsch, 1983; Lachman, Ziff, & Spiro, 1994; Miller & Lachman, 1999,
2000), which may be due to older adults with high control beliefs better monitoring their
memory performance (Riggs, Lachman, & Wingfield, 1997). However, previous studies
focused on accurate memory and the amount of information remembered, such as the
finding that high control beliefs are associated with better memory for word lists (Lachman
& Andreoletti, 2006). In contrast, we wanted to explore the relationship between control
and memory in a paradigm that systematically biased memory by introducing misinformation. We also sought to examine the role of age in the relationship between control beliefs
and misinformation susceptibility, given that age differences emerge in susceptibility to
misinformation, with older adults more likely to be susceptible as compared with younger
adults (Bulevich & Thomas, 2012; Cohen & Faulkner, 1989).
Although control beliefs have not been studied in the context of the misinformation
paradigm, related research supports a negative relationship between control beliefs and
susceptibility to the misinformation effect, at least in young adults. When examining locus
of control (a component of control beliefs) and suggestibility as measured by an increase in
confidence that an imagined event was real, researchers found that young adults with an
external locus (i.e., outside oneself, such as believing environmental factors or chance
determines outcomes) as opposed to an internal locus of control were more likely to
commit errors (Paddock et al., 1998, 2000). Paddock et al. (1998, 2000) used a guided
visualization technique that increased susceptibility to suggestion and argued that guided
visualization promoted a reliance on sources of information outside the self, rather than on
personal experience. Participants with an external locus of control were more likely to rely
on external sources of information, which resulted in an increase in memory suggestibility
(Paddock et al., 1998; Paddock, Terranova, Kwok, & Halpern, 2000). Consistent with
these findings, we predicted that higher control beliefs (internal locus) would be related to
reduced susceptibility to postevent misinformation, whereas lower control beliefs (external
locus) would be related to increased susceptibility. Further, we predicted that this pattern
would be stronger in older as compared with younger adults.
As Paddock and colleagues (1998) measured suggestibility by increased confidence
levels, confidence may play a critical role in how control beliefs affect memory. People
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who are more confident in their memory tend to be more optimistic about finding
strategies for improvement and view effort as a means to improve, whereas those with
less confidence feel more helpless when it comes to finding ways to improve (Lachman,
Bandura, Weaver, & Elliott, 1995). Finding strategies for improvement is important, as
Miller and Lachman (2000) posit that the relationship between control beliefs and memory
performance may be due to more sustained effort, implementation of more adaptive
strategies, and a reduction in anxiety associated with cognitive testing. Thus, we expected
that high control beliefs would be associated with greater confidence because strategy use
would result in better performance in distinguishing suggested from actual events.
In contrast to the idea that greater confidence leads to finding more strategies, which, in
turn, improves memory, Tousignant (1984) found that people who reported having good
memories were more influenced by misinformation than people who reported having bad
memories. This suggests that greater general confidence in memory is related to greater
susceptibility to the misinformation effect. Therefore, the role of confidence in the relationship between control beliefs and memory errors is worth studying because the relationship
is not clear and may be dependent on how memory accuracy is assessed. Furthermore,
aging may modify this relationship. Much research has shown that older adults demonstrate greater overconfidence in errors than young adults (Bulevich & Thomas, 2012;
Dodson, Bawa, & Krueger, 2007; Fandakova, Shing, & Lindenberger, 2013; Karpel,
Hoyer, & Toglia, 2001; Kelley & Sahakyan, 2003; Shing, Werkle-Bergner, Li, &
Lindenberger, 2009). Likewise, Dodson and Krueger (2006) found age differences when
examining suggestibility errors and confidence. Whereas young adults were more likely to
commit these errors when they were uncertain about the accuracy of their responses, older
adults were more likely to commit these errors when they were more confident in their
responses. Given the research showing that older adults are more confident than young
adults in misattribution errors (e.g., Bulevich & Thomas, 2012), it remains unclear how
both confidence and control beliefs interact to influence misattribution errors, and whether
this differs by age. It may be the case that confidence modifies the relationship between
control beliefs and memory errors, specifically in older adults, such that those older adults
with higher levels of control beliefs will make fewer misattribution errors. But when they
do commit errors, they will be more confident in them. This would reflect the overall
effectiveness of memory strategies for this group, leading to higher confidence in their
memory, which mistakenly extends to errors in this case. The present study will probe the
effects of confidence on the relationship between control beliefs and memory performance.
Finally, we were interested in how the relationships between confidence, control beliefs,
and memory errors differed by misattribution type. Specifically, we examined misattributions to the original event only (video) and misattributions to both the original event and
postevent suggestions (video and questionnaire) to assess whether the effect of control
beliefs or confidence changes based on different sources of information. One possibility is
that those who rely on outside sources to a greater extent may be more likely to attribute
misinformation to only the video, whereas those with higher control beliefs are more likely
to attribute the misinformation to both the video and questionnaire, given that their internal
focus allows for better monitoring of their memory. This pattern is predicted based on the
better memory monitoring for individuals with high control beliefs; by misattributing
misinformation to the video and questionnaire, they will be partially correct, as the
misinformation did originate from the questionnaire. Furthermore, confidence ratings
should mirror these relationships, with high control belief individuals expressing more
confidence in their misattributions.
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METHODS
Participants
Fifty young adults (age: M = 19.79, SD = 2.00) were recruited from Brandeis University
and 40 community-dwelling older adults were recruited from the Greater Boston area;
three were dropped due to scoring below chance on average across all conditions on the
memory test. This left a final older adult sample of 37 (age: M = 74.40, SD = 6.87). Young
adults received class credit or payment, whereas older adults received payment for their
participation. Inclusion criteria included being fluent in English, having self-reported
normal or corrected-to-normal vision and hearing, and being between the ages of 18 and
30 for young adults or between 60 and 90 for older adults, as well as scoring above a 26 on
the Mini-Mental State Examination (MMSE; Folstein, Folstein, & McHugh, 1975) for
older adults.
Design
The experiment was a 2 × 2 between-participants design, with level of control beliefs (high
vs. low) and age (young vs. old) as factors. The dependent variable was the misinformation
effect, defined as the proportion of misattributed misleading items (responded with video
or both video and questionnaire, when should have been questionnaire), controlling for the
proportion of misattributed control items (responded with video or both video and questionnaire, when should have been new), as done in previous studies (Lee, 2004; Mitchell,
Johnson, & Mather, 2003; Zaragoza & Lane, 1994).
Materials
Control Beliefs
The Personality in Intellectual Contexts (PIC) Inventory—short form (Lachman, 1986)
assessed the level of control beliefs, as it is used to measure the extent to which an
individual feels a sense of control over his cognitive abilities (Lachman, Andreoletti, &
Pearman, 2006). More specifically, it assesses beliefs and attributions related to a person’s
intellectual functioning (Lachman, Baltes, Nesselroade, & Willis, 1982). This questionnaire consists of three subscales: Internal, Chance, and Powerful Others. The Internal scale
measures the extent to which participants believe they have control over outcomes in their
lives, whereas the Powerful Others scale reflects the degree to which they believe powerful
others have control. The Chance scale indicates the degree to which outcomes in their life
are determined by chance or fate. Higher scores on the latter two subscales come from
endorsing disagreements with the given statements, thereby denoting higher control beliefs
(e.g., “It’s inevitable that my intellectual functioning will decline as I get older.”). Lower
scores on the Internal subscale come from endorsing agreements with the given statements
(e.g., “It’s up to me to keep my mental faculties from deteriorating”), so the Internal
subscale is reverse scored. Scores from all three subscales were summed to create a single
score, with higher scores denoting higher control beliefs.
We used a median split of scores on the PIC to create groups with high and low control
beliefs. The values corresponding to the median were specific to each age group (<178 was
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low control for young, <177 was low control for old), such that 25 young and 18 older
participants were assigned to the high control beliefs group and 25 young and 19 older
participants to the low control beliefs group.
Cognitive Measures
The Shipley Vocabulary test (Shipley, 1940) was used to assess participants’ verbal
abilities and the Digit Comparison task was used to measure speed of processing
(Hedden et al., 2002). For the older adults, we also administered the Mini-Mental State
Examination (MMSE; Folstein et al., 1975) to screen for cognitive impairment. These
measures were used to characterize the cognitive abilities of our participants.
Demographics
We used this questionnaire to assess information such as age, gender, and years of
education to characterize our participants and to ensure comparable samples across groups.
Original Event
As in Lindsay, Allen, Chan, and Dahl (2004), participants viewed an 8.5-minute scene
from the movie The Return of the Pink Panther in which a man committed a burglary in a
museum.
Misinformation
Participants completed a postevent questionnaire, in which some of the questions were
misleading (i.e., they presupposed the existence of objects or events not in the video,
although they were plausible, such as asking about a blowgun being used when it was
actually a crossbow). A 36-item questionnaire included 12 misleading suggestions (e.g.,
burglar slips on spill when the burglar never slipped in the video, and the jewel is referred
to as square shaped when it was actually egg shaped), whereas the remaining 24 questions
asked about events and objects that were actually in the video. All questions were
presented on a computer screen, and participants answered by selecting “yes” or “no” on
labeled keys.
Source-Recognition Test
Participants read 36 statements and had to determine the source of the item. Specifically,
they had to indicate whether the item was in the video (original event), whether it was in
the questionnaire (misinformation), whether it was in both (information from the original
event that was also presented in the questionnaire), or whether it was a new item they had
not seen before. The test probes consisted of the 12 suggestions intermixed with 24 filler
items from other sources (video only, both video and questionnaire, new). Participants
were told that some of the questions they had answered in the questionnaire contained
information that was not in the video.
Confidence
For each response on the recognition test, participants indicated their confidence in the
source, ranging from 1, representing “100%/definitely yes” to 5, representing “0%/guess,”
with 3 representing “50%.” Confidence scores were transformed for analyses such that
higher values indicated higher levels of confidence. Responses assessed participants’
degree of certainty in their response (completely certain to completely uncertain).
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Procedure
Participants gave informed consent and filled out the PIC and demographics. They then
watched the film clip, being told to pay careful attention because they would be asked
questions about what happened in the clip. Immediately after viewing the film, participants
completed a postevent questionnaire that included misinformation (information that was
not part of the video). They were told to select “yes” or “no” for each question and could
not ask the experimenter any questions. After a delay of 10 minutes (during which
participants completed cognitive measures, such as the Shipley Vocabulary test and Digit
Comparison task), they received a source-recognition test. Participants read 36 statements
concerning items from the video, the questionnaire, both, or neither and decided the source
of the item. They wrote V if they believed it was from the video, Q if they believed it was
only in the questionnaire, VQ if it was seen in both, or N if it was new and not seen
previously. They also gave their confidence rating after each source memory judgment.
After completing the source-recognition test, participants filled out any questionnaires not
finished during the 10-minute delay. Older adults also completed the MMSE. All participants were then debriefed, compensated, and thanked for their time.
RESULTS
Demographics and Cognitive Abilities
Characteristics of the samples are displayed in Table 1a (young adults) and Table 1b
(older adults). As a manipulation check of the division of participants into high and low
control beliefs groups, we compared control belief scores. For young adults, as expected,
there was a significant difference between high and low control beliefs groups in their PIC
scores, t(48) = 8.92, p < .001, d = 2.57. The PIC scores ranged from 146 to 212, with a
mean of 178.08 and a standard deviation of 12.05. The groups were comparable on all
other measures. As expected, older adults in the high and low control beliefs groups also
differed in their PIC scores, t(35) = 9.28, p < .001, d = 3.13. The PIC scores ranged from
137 to 207, with a mean of 177.04 and a standard deviation of 19.29. To ensure that our
samples did not differ systematically on measures other than control beliefs, we compared
the remaining measures within each age group and found that the high and low control
beliefs groups were comparable on all other measures.
To ensure that our samples were consistent with typical samples of cognitively normal
older adults from the community, we compared younger and older adults on cognitive and
demographic measures. Older adults (M = 16.43, SD = 2.12) had more years of education
than young adults (M = 13.23, SD = 1.78), t(85) = 7.66, p < .001, d = 1.66, and older
adults (M = 36.23, SD = 3.66) had higher scores on the Shipley Vocabulary test than young
adults (M = 32.54, SD = 3.34), t(83) = 4.82, p < .001, d = 1.06. Young adults (M = 75.76,
SD = 15.10) had higher speed of processing scores on Digit Comparison than older adults
(M = 56.03, SD = 10.76), t(85) = 6.77, p < .001, d = 1.47. There were no significant
differences on PIC scores between young (M = 178.08, SD = 13.05) and older
(M = 177.04, SD = 19.29) adults, p = .778.
The following analyses were conducted to test our hypotheses.
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Misinformation Effect
We hypothesized that participants with high control beliefs would be less susceptible to the
misinformation effect than those with low control beliefs, and that the relationship between
control beliefs and the misinformation effect would be stronger in older than younger
adults. We tested this hypothesis by using a 2 (age) × 2 (control) analysis of variance
(ANOVA) with the misinformation effect as the dependent variable. No significant effects
emerged with control beliefs in the ANOVA, ps > .70. There was, however, a significant
main effect of age, F(1, 86) = 4.60, MSE = .149, p = .035, ηp2 = .052, due to young adults
(M = .39, SD = .16) showing a greater misinformation effect than did older adults
(M = .31, SD = .20). See Table 2. Examining correct attributions revealed no significant
effects, ps > .70.
As a more sensitive measure of control beliefs, we chose to use the range of PIC scores
rather than the median split used in the ANOVA. Looking at the correlations across young
and older adults combined, there was not a significant correlation between control beliefs
and the misinformation effect, r(85) = −.012, p = .91. Examining correlations separately
for each age group to test for age differences revealed no significant correlation for older
adults, r(35) = .15, p = .39, but there was a marginally significant negative correlation
between control beliefs and misinformation effect for young adults, r(48) = −.26, p = .074,
such that those with higher control beliefs were less susceptible to the misinformation
effect. The Fisher r-to-z transformation showed a marginally significant difference between
the correlations for young and old, p = .07. Thus, having higher control beliefs may be
somewhat related to decreased susceptibility to the misinformation effect as hypothesized,
Table 1a. Young adults’ mean scores (SD) on demographic and cognitive measures
Measure
Age
Gender
Years of education
Digit Comparison
Shipley Vocabulary
PIC score**

Low control (n = 25)
19.39 (1.51)
7 M, 18 F
12.84 (1.46)
73.56 (15.01)
32.16 (3.60)
167.88 (7.44)

High control (n = 25)
20.20 (2.38)
11 M, 14 F
13.62 (2.00)
77.96 (15.17)
32.92 (3.08)
188.28 (8.68)

*p < .05; **p < .01.

Table 1b. Older adults’ mean scores (SD) on demographic and cognitive measures
Measure
Age
Gender
Years of education
Digit Comparison
Shipley Vocabulary
PIC score**
MMSE
*p < .05; **p < .01.

Low control (n = 19)
73.12 (7.39)
10 M, 9 F
16.21 (2.07)
55.32 (9.25)
36.42 (2.69)
161.42 (11.10)
28.68 (1.34)

High control (n = 18)
75.76 (6.19)
6 M, 12 F
16.67 (2.20)
56.78 (12.38)
36.00 (4.65)
193.53 (9.87)
28.78 (1.17)
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Table 2. Mean proportions (SD) of misinformation effect by age and control level
Age

Control level

Young

Low
High
Low
High

Old

Misinformation effect
.39 (.14)
.39 (.17)
.29 (.22)
.32 (.20)

Note. The misinformation effect is calculated by subtracting the proportion of misattributed control items
(responded Vor VQ when should have been N) from the proportion of misattributed misleading items (responded Vor
VQ when should have been Q).V = video; VQ = video and questionnaire; N = new; Q = questionnaire.

but only for young adults. This relationship did not emerge for older adults, contrary to our
prediction.
Misattributions
To examine the relationship between confidence and memory errors, we explored how
confidence in misattributions was related to misattribution type, as well as control beliefs.
We predicted that those who rely on outside sources to a greater extent may be more likely
to attribute misinformation to only the video, whereas those with higher control beliefs
may be more likely to attribute the misinformation to both the video and questionnaire. In
addition, it may be that those with higher control beliefs are more confident and thus more
confident in their misattributions to the video and questionnaire (as we expected them to
make a greater number of this type of error). Confidence ratings in misattributions are
presented in Table 3 illustrating the pattern of means.
We expected that higher control beliefs would be related to more misattributions to the
video and questionnaire. We also expected that higher control beliefs would be related to
greater confidence in video and questionnaire misattributions. Moreover, we expected that
higher control beliefs would be related to fewer misattributions to the video alone.
Correlations overall showed that higher control beliefs were related to greater confidence
in misattributions to the video and questionnaire, r(81) = .37, p < .001, as expected, as well
as greater confidence in misattributions to the video, but this was only marginally
significant, r(52) = .27, p = .053. Higher control beliefs were related to fewer
Table 3. Mean proportions (SD) and confidence ratings (SD) for misattributions by age and
control level

Age

Control
Video
level
misattributions

Young Low
High
Old
Low
High

.10 (.08)
.04 (.06)
.13 (.13)
.10 (.10)

Video
misattributions
confidence

Video and questionnaire
misattributions

Video and questionnaire
misattributions confidence

3.50 (1.04)
3.59 (1.38)
3.84 (1.13)
4.18 (0.85)

.30 (.18)
.37 (.18)
.26 (.15)
.25 (.15)

4.24 (0.54)
4.22 (0.74)
3.85 (0.99)
4.25 (0.94)

Note. 5 = most confident; 1 = least confident. Mean proportions show how many misattributions were made to the
video alone, and to the video and questionnaire, out of the total number of possible misattributions.
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misattributions to the video alone, r(85) = −.27, p = .011, which was consistent with our
expectations. See Table 4.
We examined correlations separately for each age group, as we expected stronger
relationships for older adults, given that control beliefs exert a stronger effect on memory
with age. In terms of confidence, higher control beliefs were related to greater confidence
in misattributions to the video and questionnaire for young adults, r(48) = .33, p = .019, as
well as older adults, r(31) = .41, p = .018, as expected. For young adults, higher control
beliefs were related to fewer misattributions to the video, r(48) = −.40, p = .004, consistent
with our hypothesis. For older adults, higher control beliefs were also marginally related to
more confidence in the misattributions to the video alone, r(26) = .37, p = .054. This is
consistent with our expectation that those with higher control beliefs would be more
confident in the type of error they were more likely to make. See Table 4 (including the
footnote explaining the sample sizes across different analyses). Significant correlations
were not related to outliers.
Regression
Although the preceding correlations allowed us to explore relationships amongst variables
(e.g., how confidence is related to control beliefs), we used multiple regression to examine
the nature of interactions involving age, control beliefs, and confidence and their influence
on types of misattributions. We ran two separate models, one with misattributions to the
video as the outcome variable and one with misattributions to the video and questionnaire
as the outcome variable, to assess whether the effect of control beliefs or confidence
changes based on different sources of information. Age (as a categorical variable: young/
old), control beliefs, and confidence were entered as the predictors, as well as their
interactions, in a hierarchical manner. The results of this model-building approach are

Table 4. Correlations between misattributions, control beliefs, and confidence ratings
Variable
Misattribution type and control score
Vmis and PIC
VQmis and PIC
Control score and confidence in misattribution type
PIC and Vconfa
PIC and VQconfb
Misattribution type and confidence in the misattribution
Vmis and Vconfa
VQmis and VQconfb

Overall (N = 87)

Young (n = 50)

Old (n = 37)

−.27*
−.03

−.40**
−.03

−.19
−.06

.27
.37**
−.20
.08

.11
.33*
−.22
.32*

.37
.41*
−.24
−.29

Note. Vmis = misattributions to the video; VQmis = misattributions to the video and questionnaire; PIC = PIC
score of control beliefs; Vconf = confidence in misattributions to the video; VQconf = confidence in misattributions
to the video and questionnaire.
a
Because some participants did not make video only misattributions, the number of subjects for overall, young
adults, and older adults are 54, 26, and 28, respectively.
b
Because some participants did not make video and questionnaire misattributions, the number of subjects for overall, young adults, and older adults are 83, 50, and 33, respectively.
*p < .05; **p < .01.

314

M. V. Auslander et al.

presented in Table 5, with misattributions to the video as the outcome variable, and
Table 6, with misattributions to the video and questionnaire as the outcome variable.
For the regression model with misattributions to the video as the outcome variable,
we expected that those with lower control beliefs would make more errors than those
with higher control beliefs, and would be more confident in these errors, due to their
greater reliance on external sources. Because control beliefs exert a stronger influence
with age, this relationship was expected to be stronger for older adults than young. Age
was entered as the first predictor, followed by control beliefs, and then confidence in
misattributions to the video. Each variable was kept in the model as interactions were
tested, starting with our main interaction of interest, Age × Control. As this interaction
was nonsignificant, p = .66, it was removed before the next interaction, Age ×
Confidence was added. As this interaction was nonsignificant, we removed it before
adding the next interaction, Control × Confidence. This interaction was significant, so
we kept it in the model as we tested the remaining interactions. As each interaction
was added (see Table 5, in the order listed), each was nonsignificant, ps > .20, whereas
the Control × Confidence interaction remained significant. Therefore, we trimmed the
model to remove interactions that did not make a contribution and chose Model 6 as
the best model, R2 = .17, F(4, 49) = 2.52, p = .053. This included the significant
Control × Confidence interaction, β = .33, p = .017, graphed in Figure 1. We presented
the graph in this way to highlight the interaction. As the graph shows, for those
participants with higher control beliefs, confidence did not drastically change the
proportion of misattributions made to the video. However, for those individuals with
lower control beliefs, confidence predicted misattribution errors such that those with
higher confidence made fewer misattributions to the video than those with lower
confidence. Moreover, those with lower control beliefs who had less confidence
made more misattributions to the video.
For the regression model with misattributions to the video and questionnaire as the
outcome variable, we expected that those with higher control beliefs would make more
errors and would be more confident in their errors because of their greater confidence
in their memory strategies. Again, these relationships would be stronger for older than
young adults. We approached the analyses in the same way. Age was entered as a
predictor in the first model, followed by control beliefs, and then confidence in
misattributions to the video and questionnaire. Interactions were approached in the
same manner, starting with Age × Control, which was nonsignificant, p = .60, and so
was removed before testing the next interaction with all variables remaining in the
model. When the Age × Confidence interaction was tested, it was significant, p = .007,
and therefore remained in the succeeding models as the other interactions were tested.
Each subsequent interaction entered was nonsignificant, ps > .30, so we selected Model
5 as the best model (see Table 6), R2 = .15, F(4, 78) = 3.30, p = .015, which revealed
the significant Age × Confidence interaction, β = .40, p = .007, and was trimmed to
exclude all interactions that did not contribute to the model. As the graph in Figure 2
shows, the relationship between confidence and proportion of misattributions made to
the video and questionnaire differs based on age. For older adults, confidence did not
drastically affect the proportion of misattributions made to the video and questionnaire.
However, for young adults, those with higher confidence made more misattributions to
the video and questionnaire.
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M2
.120***(.015)
−.047* (.020)
−.002* (.001)

.131
6.32** (2, 84)
.093

M1
.115*** (.016)
−.049*(.021)

.061
5.48* (1, 85)
.096

.068
1.21 (3, 50)
.097

M3
.145*** (.019)
−.026(.027)
−.001(.001)
−.017(.013)

Note. Numbers in parentheses are standard errors. Selected model in bold.
*p < .05; **p < .01; ***p < .001.

Predictor
Intercept
Young = 1, Old = 0
Control
Confidence
Age  Control
Age  Confidence
Control  Confidence
Age  Control  Confidence
R2
F(df1, df2)
RMSE
.071
.94 (4, 49)
.098

M4
.145*** (.019)
−.025(.027)
−.001(.001)
−.017(.013)
.001(.002)

.072
.95 (4, 49)
.098

.012(.025)

M5
.146*** (.019)
−.026(.027)
−.001(.001)
−.024(.020)

.171
2.52 (4, 49)
.092

.002*(.001)

M6
.131*** (.018)
−.015(.026)
−.001(.001)
−.013(.012)

.002*(.001)
−.002(.002)
.189
2.24 (5, 48)
.092

M7
.128*** (.019)
−.010(.027)
−.001(.001)
−.012(.012)

Table 5. Estimated unstandardized coefficients for the regression models predicting proportion of misattributions to the video (N = 87)
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M2
.256*** (.028)
.081*(.037)
.000(.001)

.056
2.50 (2, 84)
.168

M1
.256*** (.028)
.080*(.036)

.054
4.89* (1, 85)
.168

.059
1,67 (3, 79)
.168

M3
.272*** (.029)
.063(.038)
−.002(.001)
.027(.027)

Note. Numbers in parentheses are standard errors. Selected model in bold.
*p < .05; **p < .01; ***p < .001.

Predictor
Intercept
Young = 1, Old = 0
Control
Confidence
Age  Control
Age  Confidence
Control  Confidence
Age  Control  Confidence
R2
F(df1, df2)
RMSE
.063
1.31 (4, 78)
.168

M4
.272*** (.029)
.063(.038)
−.002(.002)
.027(.027)
.001(.002)

.145
3.30*(4, 78)
.161

.134** (.048)

M5
.267*** (.028)
.064(.036)
−.001(.001)
−.036(.034)

.150
2.71* (5, 77)
.161

.129*(.049)
.001(.001)

M6
.261*** (.029)
.067(.037)
−.001(.001)
−.029(.036)

.003(.004)
.154
2.80* (5, 77)
.161

.140** (.049)

M7
.267*** (.028)
.055(.038)
−.002(.001)
−.033(.034)

Table 6. Estimated unstandardized coefficients for the regression models predicting proportion of misattributions to the video and
questionnaire (N = 87)
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Figure 1. Interaction of confidence and control for misattributions to the video (mean
proportion). High and low values for control beliefs and confidence correspond to + and −1
SD around the mean. The proportion of misattributions to the video was highest for those
with low confidence and low control. Confidence was not significantly related to misattributions to the video among those who had high control.

Figure 2. Interaction of confidence and age for misattributions to the video and questionnaire (mean proportion). High and low values for confidence correspond to +1 and −1 SD
around the mean. Young adults with high confidence had a greater proportion of misattributions to the video and questionnaire compared with the young with low confidence.
Confidence was not significantly related to misattributions to the video and questionnaire
for older adults.

DISCUSSION
The aim of the current study was to examine how control beliefs and confidence interact to
influence misinformation susceptibility, as well as misattribution errors, and whether this
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differs by age. Our results show that confidence moderates the control beliefs–memory
performance relationship when examining different types of misattributions. Furthermore,
the relationship between confidence and memory errors differs by age.
We expected that individuals with higher levels of control beliefs would be less
susceptible to the misinformation effect, as this would extend Paddock et al.’s findings
(1998, 2000) to the domain of control beliefs. Although the correlational analyses revealed
a trend for the hypothesized relationship in young adults, it did not for older adults. Nor
did it emerge in the ANOVA analyses, based on a median split of high and low control
beliefs. The weaker effects in the present study, as compared with Paddock and colleagues’
studies, may reflect the relatively select samples in the present study, who generally
endorsed higher levels of control beliefs. Differences in the measures of locus of control
and our measure of control beliefs could also contribute to the discrepancies across studies.
We examined control beliefs in the cognitive domain, whereas previous studies examined a
more general control construct. Whereas Paddock and colleagues’ studies focused on
incorporating suggestions into one’s memory of experienced life events, our experiment
used a typical misinformation effect paradigm that focused on viewing a video and
incorporating postevent information into one’s memory of the video. Memory for experienced life events draws on the self to a greater extent than memory of a video, and the
latter event lacks the richness of details and importance that are often part of experienced
life events.
Further exploring the relationship between control beliefs and memory (specifically,
errors and misattribution type), we found that higher control beliefs were related to fewer
misattributions to the video, regardless of confidence, whereas those with lower control
beliefs and lower confidence made a greater number of misattributions to the video than
those with higher confidence. This is consistent with the previous finding that internals are
better at monitoring their performance than externals (Lachman, 1991; Riggs et al., 1997).
Likewise, field-independent individuals (those with a cognitive style that relies less on
information provided by the outside world) tend to be highly self-focused, consistent with
how we conceptualize those with high control beliefs. In an examination of eyewitness
memory, Christiaansen, Ochalek, and Sweeney (1984) found that field-independent individuals were more confident in their correct answers, suggesting that this was due to their
greater self-awareness. This may be similar to those with high control beliefs who
remember that the misleading information was in the questionnaire. Attributing the
information to the video and the questionnaire is considered more correct (partial memory)
than attributing to the video alone because the information was, in fact, in the questionnaire. Thus, the finding that individuals with high control beliefs are less likely to
misattribute misleading information to the video (which would be completely incorrect
as it was in the questionnaire only) is consistent with previous literature supporting the
relationship between having high control beliefs and better memory performance (e.g.,
Lachman & Andreoletti, 2006). In this study, individuals with high control beliefs exhibited superior memory performance by avoiding attributing misleading information solely
to the video, whereas those with low control beliefs and low confidence were more likely
to make this misattribution. In terms of age, young adults were more likely to make
misattributions to the video and questionnaire as their confidence increased, which also
shows that they are exhibiting partial memory, similar to those individuals with high
control beliefs.
Overall, this study adds to our understanding of how age influences susceptibility to the
misinformation effect by also examining control beliefs and confidence. Confidence has

Confidence, Control Beliefs, and Misinformation

319

emerged as an important aspect of the misinformation effect, both in terms of control and
age. Although individuals may believe they have control over their memory, their performance can be influenced by how confident they are. In addition, certain types of older
adults’ memory errors are less influenced by how confident they are, compared with a
stronger effect for younger adults. This may have implications for the legal system,
particularly with eyewitness testimony. The confidence of an individual should be attended
to more or less, depending on the age of the eyewitness.
One unexpected finding was that older adults were less susceptible than young to the
misinformation effect, contrary to prior findings (e.g., Jaschinski & Wentura, 2002; Loftus,
Levidow, & Duensing, 1992). The use of a source-monitoring test may explain this
unexpected finding, as some research (Lindsay & Johnson, 1989) has shown that the
misinformation effect can be eliminated using a source-monitoring test, which encourages
participants to examine specific details when deciding where they previously encountered
information rather than responding based on familiarity. Furthermore, source-monitoring
tests have been shown to reduce age-related deficits in memory (Multhaup, 1995).
A few limitations exist in the current study. Our older adults had a wide range of ages
(62 through 86 years old), and we had a greater number of young adults in our sample than
older adults. Such discrepancies in the age groups could explain lack of expected findings.
For example, if our sample of older adults were older, they may have exhibited greater
susceptibility to misinformation than young adults, as has previously been found. In
addition, the order in which measures were completed could have introduced interference.
For example, participants completed a measure of control and reported their ages prior to
the memory task, which could have induced stereotype threat for older adults and
influenced performance. Stereotype threat occurs when people worry about confirming a
negative stereotype about themselves if they perform poorly, resulting in decreased
performance, which then conforms to the stereotype. In the case of older adults, they are
often stereotyped as having poor memory. When this stereotype is made salient (e.g., when
reporting age), older adults then perform worse than they otherwise would have (Barber &
Mather, 2014).
In addition to addressing these limitations, future studies should also employ designs
and analyses that explore which variables exert causal effects on others. It would also be
interesting to examine specific types of suggestions in a video (e.g., color of item vs.
action performed by character) to determine if effects vary by suggestion type, as was
found with age (Mueller-Johnson & Ceci, 2004). Such work could inform which aspects of
eyewitness testimony are more prone to distortion.
In conclusion, confidence interacts with control beliefs and age to influence the type of
errors made, such that confidence is more important for young adults, and predicts more
errors for individuals with low control beliefs when they have low confidence. Thus, the
present study elucidates the control beliefs–memory performance relationship by showing
how confidence acts as a moderator. Furthermore, confidence has a differential relationship
with memory errors depending on age. Thus, the age of an individual and confidence level
should be taken into account when the legal system examines eyewitness testimony.
ACKNOWLEDGMENTS
The authors would like to thank Dr. Margie Lachman and Dr. Malcolm Watson for their
helpful comments and suggestions, as well as Dr. Stefan Agrigoroaei and Dr. Xiaodong

M. V. Auslander et al.

320

Liu for their statistical help. We gratefully acknowledge Nasia Frattaroli, Manon Ironside,
Trent Judis, Alina Liu, Ariel Milan-Polisar, Wei Yee Mooi, and Olivia Pobiel for their
assistance with data collection. The authors also thank Dr. Nicole Rosa and Dr. Brittany
Cassidy for their feedback on study design and implementation.
FUNDING
This work was supported by the National Institute on Aging under grant T32 AG00024.
ORCID
Angela H. Gutchess

http://orcid.org/0000-0003-3047-5907

REFERENCES
Abeles, R. P. (1990). Schemas, sense of control, and aging. In J. Rodin, C. Schooler, & K.W. Schaie (Eds.),
Self-directedness: Cause and effects throughout the life course (pp. 85–94). Hillsdale, NJ: Lawrence
Erlbaum.
Bandura, A. (1997). Self-efficacy: The exercise of control. New York, NY: W. H. Freeman. doi: 10.5860/
choice.35-1826
Barber, S. J., & Mather, M. (2014). Stereotype threat in older adults: When and why does it occur, and
who is most affected? In P. Verhaeghen & C. Hertzog (Eds.), The Oxford handbook of emotion, social
cognition, and everyday problem solving during adulthood (pp. 302–319). New York, NY: Oxford
University Press.
Bulevich, J. B., & Thomas, A. K. (2012). Retrieval effort improves memory and metamemory in the face
of misinformation. Journal of Memory and Language,67, 45–58. doi: 10.1016/j.jml.2011.12.012
Christiaansen, R. E., Ochalek, K., & Sweeney, J. D. (1984). Individual differences in eyewitness memory
and confidence judgments. The Journal of General Psychology, 110, 47–52. doi: 10.1080/
00221309.1984.9709946
Cohen, G., & Faulkner, D. (1989). Age difference in source forgetting: Effects on reality monitoring and
eyewitness testimony. Psychology and Aging, 4, 10–17. doi: 10.1037/0882-7974.4.1.10
Dixon, R. A., & Hultsch, D. F. (1983). Metamemory and memory for text relationships in adulthood: A
cross-validation study. Journal of Gerontology, 38, 689–694. doi: 10.1093/geronj/38.6.689
Dodson, C. S., Bawa, S., & Krueger, L. E. (2007). Aging, metamemory, and high confidence errors: A
misrecollection account. Psychology and Aging, 22, 122–133. doi: 10.1037/0882-7974.22.1.122
Dodson, C. S., & Krueger, L. E. (2006). I misremember it well: Why older adults are unreliable eyewitnesses. Psychological Bulletin & Review, 13, 770–775. doi: 10.3758/bf03193995
Fandakova, Y., Shing,Y. L., & Lindenberger, U. (2013). High-confidence memory errors in old age: The
roles of monitoring and binding processes. Memory, 21, 732–750. doi: 10.1080/09658211.2012.756038
Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). Mini-mental state. A practical method for grading the cognitive state of patients for the clinician. Journal of Psychiatric Research, 12, 189–198. doi:
10.1016/0022-3956(75)90026-6
Hedden,T., Park, D. C., Nisbett, R., Ji, L., Jing, Q., & Jiao, S. (2002). Cultural variation in verbal versus
spatial neuropsychological function across the life span. Neuropsychology, 16, 65–73. doi: 10.1037//
0894-4105.16.1.65

Confidence, Control Beliefs, and Misinformation

321

Jaschinski, U., & Wentura, D. (2002). Misleading postevent information and working memory capacity:
An individual differences approach to eyewitness memory. Applied Cognitive Psychology, 16, 223–231.
doi: 10.1002/acp.783
Karpel, M. E., Hoyer, W. J., & Toglia, M. P. (2001). Accuracy and qualities of real and suggested memories: Nonspecific age differences. Journals of Gerontology: Series B: Psychological Sciences and Social
Sciences, 56, P103–P110. doi: 10.1093/geronb/56.2.p103
Kelley, C. M., & Sahakyan, L. (2003). Memory, monitoring, and control in the attainment of memory
accuracy. Journal of Memory and Language, 48, 704–721. doi: 10.1016/s0749-596x(02)00504-1
Lachman, M. E. (1986). Locus of control in aging research: A case for multidimensional and domainspecific assessment. Psychology and Aging,1, 34–40. doi: 10.1037//0882-7974.1.1.34
Lachman, M. E. (1991). Perceived control over memory aging: Developmental and intervention perspectives. Journal of Social Issues, 47, 159–175. doi: 10.1111/j.1540-4560.1991.tb01840.x
Lachman, M. E., & Andreoletti, C. (2006). Strategy use mediates the relationship between control
beliefs and memory performance for middle-aged and older adults. Journals of Gerontology: Series B:
Psychological Sciences, 61, P88–P94. doi: 10.1093/geronb/61.2.P88
Lachman, M. E., Andreoletti, C., & Pearman, A. (2006). Memory control beliefs: How are they related
to age, strategy use and memory improvement? Social Cognition, 24, 359–385. doi: 10.1521/
soco.2006.24.3.359
Lachman, M. E., Baltes, P., Nesselroade, J. R., & Willis, S. L. (1982). Examination of personality-ability
relationships in the elderly: The role of the contextual (interface) assessment mode. Journal of
Research in Personality, 16, 485–501. doi: 10.1016/0092-6566(82)90007-1
Lachman, M. E., Bandura, M.,Weaver, S. L., & Elliott, E. (1995). Assessing memory control beliefs: The
memory controllability inventory. Aging and Cognition, 2, 67–84. doi: 10.1080/13825589508256589
Lachman, M. E., Ziff, M. A., & Spiro, A.III., (1994). Maintaining a sense of control in later life. In R. P.
Abeles, H. C. Gift, & M. G. Ory (Eds.), Aging and quality of life (pp. 216–232). NewYork, NY: Springer.
Lee, K. (2004). Aging, neuropsychological, and social cognitive measures as predictors of individual differences in susceptibility to the misinformation effect. Applied Cognitive Psychology, 18, 997–1019.
doi: 10.1002/acp.1075
Lindsay, D. S., Allen, B. P., Chan, J. C. K., & Dahl, L. C. (2004). Eyewitness suggestibility and source
similarity: Intrusions of details from one event into memory reports of another event. Journal of
Memory and Language, 50, 94–111. doi: 10.1016/j.jml.2003.08.007
Lindsay, D. S., & Johnson, M. K. (1989). The eyewitness suggestibility effect and memory for source.
Memory & Cognition, 17, 349–358. doi: 10.3758/bf03198473
Loftus, E. F., Levidow, B., & Duensing, S. (1992).Who remembers best? Individual differences in memory for events that occurred in a science museum. Applied Cognitive Psychology, 6, 93–107. doi:
10.1002/acp.2350060202
Loftus, E. F., Miller, D. G., & Burns, H. J. (1978). Semantic integration of verbal information into a visual
memory. Journal of Experimental Psychology: Human Learning and Memory, 4, 19–31. doi: 10.1037/
0278-7393.4.1.19
Miller, L. M. S., & Lachman, M. E. (1999). The sense of control and cognitive aging: Toward a model of
mediational processes. In T. M. Hess & F. Blanchard-Fields (Eds.), Social cognition and aging (pp.
17–41). New York, NY: Academic Press. doi: 10.1016/b978-012345260-3/50003-3
Miller, L. M. S., & Lachman, M. E. (2000). Cognitive performance and the role of control beliefs in midlife. Aging, Neuropsychology, and Cognition,7, 69–85. doi: 10.1076/1382-5585(200006)7:2;1-u;ft069
Mitchell, K. J., Johnson, M. K., & Mather, M. (2003). Source monitoring and suggestibility to misinformation: Adult age-related differences. Applied Cognitive Psychology, 16, 1–13. doi: 10.1002/acp.857
Mueller-Johnson, K., & Ceci, S. J. (2004). Memory and suggestibility in older adults: Live event participation and repeated interview. Applied Cognitive Psychology, 18, 1109–1127. doi: 10.1002/acp.1078
Multhaup, K. (1995). Aging, source, and decision criteria: When false fame errors do and do not occur.
Psychology and Aging,10, 492–497. doi: 10.1037/e537272012-329
Paddock, J. R., Joseph, A. L., Chan, F. M., Terranova, S., Manning, C., & Loftus, E. F. (1998). When
guided visualization procedures may backfire: Imagination inflation and predicting individual

322

M. V. Auslander et al.

differences in suggestibility. Applied Cognitive Psychology, 12, 63–75. doi: 10.1002/(sici)1099-0720
(199812)12:73.3.co;2-j
Paddock, J. R.,Terranova, S., Kwok, R., & Halpern, D.V. (2000).When knowing becomes remembering:
Individual differences in susceptibility to suggestion. The Journal of Genetic Psychology, 161, 453–468.
doi: 10.1080/00221320009596724
Riggs, K. M., Lachman, M. E., & Wingfield, A. (1997). Taking charge of remembering: Locus of control
and older adults’ memory for speech. Experimental Aging Research, 23, 237–256. doi: 10.1080/
03610739708254282
Rodin, J. (1990). Control by any other name: Definitions, concepts, and processes. In J. Rodin, C.
Schooler, & K. W. Schaie (Eds.), Self-directedness: Cause and effects throughout the life course (pp.
1–17). Hillsdale, NJ: Lawrence Erlbaum Associates.
Rodin, J., Timko, C., & Harris, S. (1985). The construct of control: Biological and psychological correlates. Annual Review of Gerontology and Geriatrics, 5, 3–55.
Shing, Y. L., Werkle-Bergner, M., Li, S., & Lindenberger, U. (2009). Committing memory errors with
high confidence: Older adults do but children don’t. Memory, 17, 169–179. doi: 10.1080/
09658210802190596
Shipley, W. C. (1940). A self-administering scale for measuring intellectual impairment and deterioration. The Journal of Psychology, 9, 371–377. doi: 10.1080/00223980.1940.9917704
Skinner, E. A. (1995). Perceived control, motivation, and coping. Thousand Oaks, CA: Sage. doi: 10.4135/
9781483327198
Skinner, E. A. (1996). A guide to constructs of control. Journal of Personality and Social Psychology, 71,
549–570. doi: 10.1037/0022-3514.71.3.549
Tousignant, J. P. (1984). Individual differences in response bias and recall: A characterization of the
effects of misleading post-event information. Dissertation Abstracts International, 45, 1609.
Zaragoza, M. S., & Lane, S. M. (1994). Source misattributions and the suggestibility of eyewitness memory. Journal of Experimental Psychology: Learning, Memory, and Cognition, 20, 934–945. doi: 10.1037/
0278-7393.20.4.934

