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Judgments of learning (JOL) are subjective predictions about how 
well information will be remembered in the future. Emotional stimuli 
have shown to be better remembered in free recall experiments, but 
not in cued recall experiments, even though JOLs have shown to be 
higher for emotional stimuli. The aim of the present study was to test 
the hypothesis that emotional cues lead to higher JOLs but worse 
recollection performance than neutral counterparts. Twenty-eight 
undergraduate students participated in the study to rate and memorize 
neutral words paired with pictures that varied in emotionality 
(negative, neutral) and composition (high-complex, low-complex). 
The results showed that participants remembered negative-paired 
words reliably worse than neutral-paired words, but rated negative-
paired words as more memorable than neutral-paired words. An 
underconfidence was observed for neutral-paired words and, to some 
extent, overconfidence for negative-paired words. The results are 
discussed in terms of relevance to witnesses’ memories. 

 
 
Every day we come across situations where we have to learn something new or where 
we have to rely on our memory, for example, when studying for an upcoming exam, 
remembering what we need to buy when going to the supermarket or remembering the 
pin code to our credit card. However, there are also situations when the failure to recall 
a memory correctly has more severe consequences; as for an example in a witness 
testimony where the witness is asked to recall a sequence of events that has occurred or 
to identify or describe a suspect. Indeed, a witness can be quite confident about his or 
her memory about an event or a suspect though he or she actually is wrong – which 
might lead to a conviction based on inaccurate memories (see Loftus, 2003, for a 
review).  
 
In situations where we are about to encode or retrieve memories, we might – 
consciously or unconsciously – make different kinds of metacognitive judgments 
(Dunlosky & Metcalfe, 2009). For example when an individual is studying for an exam, 
he or she might try to judge how well a specific material is learned and thus the 
likelihood that it will be remembered when the exam is being taken. This kind of 
metacognitive monitoring is called judgments of learning (JOL) (Metcalfe & Dunlosky, 
2008). This type of judgment falls into the category of metamemory, which is an 
important skill that directs our behaviour in our everyday life – in this case, whether or 
not to spend more study time on specific information that are judged to be less likely 
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remembered (e.g. Thiede & Dunlosky, 1999; Son & Metcalfe, 2000), or more critically, 
whether or not a witness feels confident enough about his or her memory to identify a 
suspect.  
 
A common perception is that emotional events, especially the ones concerning our own 
life, are better remembered and with greater detail and clarity than neutral ones. Indeed, 
studies provide evidence suggesting that emotional events enhance future recollection 
and are remembered with greater vividness (e.g. Brown & Kulik, 1977; Christianson & 
Engelberg, 1999; Christianson & Loftus, 1990; Rubin & Kozin, 1984). Brown and 
Kulik (1977) coined the expression flashbulb memories, meaning memories of the 
circumstances in which a person learned of a surprising and emotional arousing event, 
and proposed that it was a separate mechanism that was activated for this kind of events. 
Surely, most people remember where they were or what they were doing when they first 
heard about the 9/11 attacks, for instance. Furthermore, memories that have great 
emotional implications seem to be associated with better memory for central detail 
information (e.g. Christianson & Loftus, 1991; Wessel & Merckelbach, 1994). This is 
interpreted within the context of Easterbrook’s (1959) cue-utilization hypothesis that the 
number of cues utilized in an emotional event gets reduced and attention is focused on 
the emotion-relevant context, and by a narrowing of attention regarding emotional 
stimuli or events, making cues that are directly relevant and associated with the 
emotional context more memorable (e.g. Christianson, 1992a). According to this view 
of explanation, information that is not central (i.e. peripheral information) ought to be 
worse remembered in emotional events. Indeed, findings have been made that suggests 
that emotionally charged stimuli shows reduced memory for associated information 
presented in the periphery (and not related to the specific emotional context) when 
subjects were tested later on (e.g. Burke, Heuer & Reisberg, 1992; Christianson & 
Hübinette, 1993; Christianson & Loftus, 1991; Loftus & Burns, 1982; Kensinger, 
Piguet, Krendl & Corkin, 2005). Thus, there seems to be consistent findings that suggest 
that emotions (and emotional arousal) can reduce memory performance, at least under 
specific conditions (see Mather, 2007, for a review).   
 
Returning to Brown and Kulik’s (1977) use of the term ‘flashbulb’ memories, several 
studies, as mentioned above, propose that such memories contain more details and are 
more vivid than memories for ordinary events. However, Christianson (1992b) 
discusses the possibility that it might not be a separate mechanism that causes 
‘flashbulb’ memories. He suggests that although they may be very well preserved at 
long retention intervals compared to ordinary memories, they are also sometimes 
inaccurate. Accordingly, using a set of questionnaires on students after the 9/11 attacks, 
Talarico and Rubin (2003) concluded that ‘flashbulb’ memories are not necessarily as 
accurate as their perception might indicate.  
 
Using a ‘remember’/’know’ procedure (Tulving, 1985), Sharot, Delgado and Phelps 
(2004) concluded in their study of brain activity regarding emotional and neutral 
pictures, that subjects possibly rely on their feelings of arousal when making 
‘remember’ judgments for emotional pictures, which in turn may boost the subjective 
experience of retrieval even though accuracy for these pictures was not enhanced. Thus, 
it seems that emotions play a role in memory monitoring.  
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To summarize some of the findings regarding emotional events: information that is 
directly associated to the emotional context seems to be quite well remembered 
regarding details and vividness whereas peripheral information for emotional events are 
poorly remembered (e.g. Burke, Heuer, & Reisberg, 1992). Furthermore, the JOLs for 
memories regarding emotional stimuli or events might be questioned as there are 
indications of subjects relying on their feelings of arousal when judging memorability 
even though accuracy is not enhanced (e.g. Sharot, Delgado & Phelps, 2004).  
 
In Tulving’s (1985) ‘remember’/’know’ distinction within declarative memory, 
‘remember’ responses signify that subjects have a specific memory about a stimuli and 
their details, ‘know’ responses, in contrast, signify that subjects have a feeling that 
stimuli are familiar but lack information regarding specific details about them. Such a 
distinction, as the ‘remember’/’know’ dichotomy, must be interpreted with carefulness 
because they are based on subjective responses that are difficult to objectively verify. 
However, Kensinger and Corkin (2003) for example found that emotional words more 
frequently got ‘remember’ responses as compared to neutral ones; this seems to be the 
case especially for negative stimuli (e.g. Comblain, D’Argembeau, van der Linden & 
Aldenhoff, 2004; Dewhurst & Parry, 2000; Ochsner, 2000). Whether this effect can be 
attributed to emotional cues enhancing subjects’ memory regarding detail and vividness, 
or to emotional cues moving the threshold for when a stimulus is subjectively 
considered to be ‘remembered’ instead of ‘known’, remains unanswered. Thus, negative 
valence might be used for better remembering information, but might also bias 
subjective memory monitoring. 
 
Using a free recall procedure Kensinger and Corkin (2003) found that negative words 
were more frequently recalled than neutral ones. Similar findings have been 
encountered in a study conducted by Zimmerman and Kelley (2010) where emotional 
words were better remembered than neutral ones, as well as for pictures (e.g. Bradley, 
Greenwald, Petry & Lang, 1992; Harris & Pashler, 2005) and film clips (Cahill et al., 
1996), these findings seem to be relatively consistent. Even for odors, emotional 
arousing properties have shown to affect metacognitive judgments, where participants 
showed to be overconfident in their identification of arousing odors compared to neutral 
ones (Jönsson, Olsson & Olsson, 2005). 
 
Although emotional stimuli (e.g. words, pictures, film clips) seem to be better 
remembered than neutral stimuli, evidence as to how stimulus emotionality affects 
memory monitoring is scarce. Confidence judgments at retrieval (e.g. Talarico & Rubin, 
2003; Jönsson, Olsson & Olsson, 2005) and ‘remember’/’know’ judgments (e.g. 
Kensinger & Corkin, 2003; Ochsner, 2000) seem to show stronger feelings of 
memorability for emotional stimuli, even though evidence is mixed (Sharot, Delgado & 
Phelps, 2004; Talarico & Rubin, 2003). Less is known about whether emotional stimuli 
also affect subjective learning of associated material. Zimmerman and Kelley (2010) 
found that JOL-ratings during encoding were higher for negative than neutral words. 
When later asked to freely recall as many items as possible, however, subjects also 
remembered negative words better than neutral ones. Emotionality was thus a valid 
predictor for later recall performance.  
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Whereas negative stimuli seem to increase JOL-ratings as well as actual recall 
performance in ‘remember’/’know’ and free recall paradigms, this seems not to be the 
case for cued recall, in which an associate is to be reported upon presentation of a cue; 
in this paradigm it seems that memory for stimuli associated with emotional (i.e. 
negative) cues is somewhat negatively affected. Zimmerman and Kelley (2010) 
designed a cued recall experiment using emotional (negative/positive) and neutral word 
pairs (experiment 4) where subjects where instructed to recall a target-word when 
presented only the cue-word and found that subjects’ memory for negatively paired 
associates were significantly worse than for neutral counterparts. However, negatively 
paired associates still got higher JOL-ratings than neutral counterparts, indicating a 
significant overconfidence for negative word pairs.  
 
To re-consider the possibility of a narrowing of attention and the cue-utilization 
hypothesis that irrelevant cues gets ignored and attention tends to focus on emotional-
relevant cues when presented negative stimuli (e.g. Christianson, 1992a; Easterbrook, 
1959) this might also explain why negative target-words were less well recalled. 
However, it also raises the question whether Zimmerman and Kelley (2010) would have 
got the same results if target-words were neutral instead of negative (and the cue-words 
were still negative). If the negative features of the cue-words resulted in a reduction of 
the processing of the other stimuli, it can be assumed that neutral target-words would 
still be less remembered. 
 
Given Zimmerman and Kelley’s (2010) findings and the possible explanation that 
peripheral information is less recalled when attention is focused on the central 
emotional context (e.g. Christianson, 1992a; Easterbrook, 1959) it is hypothesized that 
emotionally arousing pictures will inhibit participants’ ability to memorize neutral target 
words associated with the pictures. Furthermore, following for example Sharot, Delgado 
and Phelps (2004) conclusions, it is also hypothesized that participants’ subjective 
feelings of arousal associated with negative pictures will give them a false impression of 
high memorability of the target word. These two aspects would consequently lead to 
overconfidence for words cued by negative compared to neutral pictures. 
 
 

M e t h o d  
 

Participants 
A total of twenty-eight undergraduate students (24 females) from the Department of 
psychology at Stockholm University volunteered to participate in the study. Participants 
ranged from 19 to 39 years of age (M = 25.79, SD = 4.17). Students received partial 
course credit for their participation.  
 
Material 
A set of negative (n = 100) and neutral (n = 100) colour pictures (1024 × 768 pixels) 
from the International Affective Picture System (IAPS; Lang, Bradley & Cuthbert, 
2008) were previously selected in a study by Nordström and Wiens (under review). In a 
pilot study, I selected a set of negative (n = 50) and neutral (n = 50) pictures from the 
picture set used by Nordström and Wiens. Selection was carried out based on 
standardized IAPS arousal ratings from 1 (low arousal) to 9 (high arousal) and of 
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composition ratings. Composition ratings for each picture were obtained on a scale from 
1 to 9 in a previous pilot study (n = 9), 1 indicated low complexity (e.g. simple figure-
ground motives) and 9 indicated high complexity (e.g. complex scenes).  
 
 Picture stimuli 
Because brain responses to emotional pictures are also influenced by picture 
composition (i.e. simple versus complex; Wiens, Sand & Olofsson, 2010) this feature 
was balanced across emotion-levels. Thus, a final stimulus set of neutral low-complex 
pictures (n = 25), neutral high-complex pictures (n = 25), negative low-complex 
pictures (n = 25) and negative high-complex pictures (n = 25) was used in this study. 
With independent-samples t-tests, a significant difference was observed in arousal 
ratings between the neutral and the negative pictures (t98 = 40.26, p < .001), and in 
complexity ratings between low-complex and high-complex pictures (t98 = 14.88, p < 
.001). No significant difference was observed in arousal ratings between neutral low-
complex and neutral high-complex pictures (t48 = .86, p = .39), and between negative 
low-complex and negative high-complex pictures (t48 = 0.66, p = .51). Furthermore, no 
significant difference in composition was observed between neutral high-complex 
pictures and negative high-complex pictures (t48 = .03, p = .98), and for neutral low-
complex and negative low-complex pictures (t48 = 1.46, p = .15). Finally, no significant 
difference was observed in arousal ratings between all low-complex and high-complex 
pictures (t98 = .002, p = .99), and no significant difference was observed in composition 
between all neutral and all negative pictures (t98 = .331, p = .74). These results indicate 
that arousal and composition varied independently across picture categories. Means and 
standard deviations are presented in table 1.  
 
Table 1. Means (and standard deviations) for composition ratings and arousal ratings for each picture 
category.  
Picture category 

 
Composition Arousal 

Neutral low-complex (n = 25) 2.34 (0.66) 3.45 (0.33) 
Neutral high-complex (n = 25) 5.34 (1.32) 3.36 (0.34) 
Negative low-complex (n = 25) 2.58 (0.49) 6.45 (0.51) 
Negative high-complex (n = 25) 5.33 (1.17) 6.53 (0.34) 
Neutral TOTAL (n = 50) 3.84 (1.83) 3.41 (0.33) 
Negative TOTAL (n = 50) 3.96 (1.65) 6.49 (0.43) 
Low-complex TOTAL (n = 50) 2.46 (0.59) 4.95 (1.57) 
High-complex TOTAL (n = 50) 5.34 (1.23) 4.95 (1.63) 
 
 
 Word stimuli 
A set of Swedish thematically diverse everyday words (n = 40) was selected from the 
language bank at the University of Gothenburg (Språkbanken, 2009). Words varied in 
length from three to nine letters, and from one to four syllables (see Appendix 1).  
 
The experiment was programmed in e-prime and was run on a PC-computer on a 22” 
screen. Ten pictures from each set were randomly chosen for each experimental round 
to comprise forty items to be encoded for each participant. Words were randomly paired 
with each picture category, thus each participant was presented with a random set of 
pictures and words associated with them. Words were written in “courier new”-font in 
size 40 and were centred near the top edge within the picture frame in black print on 
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white background, in order to optimize simultaneous perception of word and picture 
motive on each trial.  
 
Procedure 
Participants were tested individually by the experimenter in a designated testing room. 
Participants were informed that the experiment consisted of unpleasant pictures and that 
they could choose to abort the experiment whenever they wanted (and still be given 
partial course credit). Sample pictures were shown to participants as a preparation for 
the potential discomfort caused by the pictures included in the experiment.  
 
In the first part of the experiment (encoding) participants were shown a picture-word 
combination for five seconds before a scale appeared on the bottom half of the screen 
on which they were asked to rate the likelihood of recalling the associated word when 
the picture would be presented fifteen minutes later. The scale ranged from 1 to 6 and 
was represented by 1-6 on the keyboard where 1 = “0% confident that I will recall the 
word”, and 6 = “100% confident that I will recall the word” (2, 3, 4 and 5 represented 
20%, 40%, 60% and 80%). Participants were instructed to execute this JOL-rating 
within ten seconds after stimulus onset. When participants had made their rating the 
next picture-word combination was presented. When all forty picture-word 
combinations had been studied and rated, participants were asked to do a distraction 
task consisting of simple mathematical problems (e.g. “what is 144 × 9?”) for ten 
minutes before the next part of the experiment started. The purpose of the distraction 
task was to prevent participants to rehearse information during the retention interval. In 
the second part of the experiment (recall), participants were shown all forty pictures 
again in random order without the target word. Participants were asked to type the word 
that belonged to each picture before a rating scale appeared on which participants were 
asked to rate how confident they were that the word they typed was the correct one (i.e. 
retrospective confidence; the scale was physically identical to the one used to make 
JOL-ratings). Next trial started 500 ms after execution of the retrospective confidence-
response. After all forty pictures were presented; participants performed a recognition 
test, wherein all forty pictures were again presented in random order together with a list 
of all forty words. The participants’ task was to identify (without a time limit) which 
word from the list belonged to the current picture. They were then asked to do a 
retrospective confidence rating before the next picture was presented. Data from the 
recognition task and retrospective confidence ratings were outside the scope of this 
study and will therefore not be discussed further.  
 
Additionally, participants filled out three PANAS-forms (Watson, Clark & Tellegen, 
1988), one before the experiment started, one during the retention interval, and one after 
the experiment was finished. In the retention interval participants also filled out a STAI-
T-form (Spielberger, Gorsuch, Lushene, Vagg & Jacobs, 1983). The purpose of letting 
participants fill out these forms was to get an indication of their mood state at the 
moment they did the experiment (PANAS) as well as their general anxiety score (STAI-
T). However, because participants’ anxiety scores were not relevant for this study, the 
STAI-T results will not be discussed further. In total the experiment took about 30-50 
minutes to complete. 
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R e s u l t s  
 
Calibration 
The main analysis addressed whether calibration depended on picture cue emotionality. 
An Emotion (negative, neutral) × Measure (JOL, recall) repeated-measures analysis of 
variance (ANOVA) revealed a significant interaction, F1,27 = 32.81, p < .001, η2 = .55. 
This interaction was further analysed with paired-samples t-tests that revealed a 
significant difference in proportion correct recalls between negative and neutral word-
associates (t27 = 4.63, p < .001), and a significant difference in JOL-ratings between 
negative and neutral trials (t27 = 2.52, p = .018). Thus, words paired with negative 
pictures were less well recalled than words paired with neutral pictures, even though 
words paired with negative pictures got higher JOL-ratings than words paired with 
neutral pictures. This result is illustrated in Figure 1. Furthermore, calibration is a 
measure of how participants average JOL-ratings conform to their average proportion 
correct responses, and is simply calculated as the difference between average JOL-
rating and proportion of correct responses. Thus, a calibration of 0 is perfect, and if 
subjects get a negative value they are said to be underconfident, that is, lower average 
JOL-ratings than actual proportion of correct recalls. Calibration indicated that 
participants were underconfident for neutral stimuli (M = -24%, SD = 24%) as well as 
for negative stimuli (M = -4%, SD = 24%). The level of underconfidence differed 
significantly between neutral and negative stimuli (t27 = 5.73, p < .001). In other words, 
overall, participants underestimated their actual level of test performance, especially for 
words paired with neutral pictures. However, as illustrated in figure 2, when excluding 
0% and 20% JOL-ratings participants where in fact slightly overconfident for words 
paired with negative pictures. 
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Figure 1. Mean percentage for judgements of learning (JOL)-ratings and correct recalls 
for negative and neutral stimuli as a function of JOL-ratings and recall. Error bars 
represent standard errors around the means. 
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Resolution 
Resolution is a measure of the relative accuracy of JOLs, that is, how well the 
participants’ JOL-ratings can predict the likelihood of correct response on one item 
relative to another, and is calculated with a within-subject Goodman-Kruskal gamma 
correlation between JOLs and recall accuracy (see Nelson, 1984). Gamma correlations 
between JOLs and recall accuracy were calculated separately for negative and neutral 
stimuli. For the negative picture set two participants where excluded from the gamma 
calculations, one because there was no variability in JOL-responses (participant only 
answered 20%), and one because there was no variability in recalls (participant recalled 
0 words correctly). Overall JOL-recall gammas were worse for words paired with 
negative pictures (M = .21, SE = .06, p < .001) than for words paired with neutral 
pictures (M = .50, SE = .05, p < .001). Thus, participants were less able to distinguish 
between words that they would and would not recall when these were paired with 
negative pictures compared to when they were paired with neutral ones.  
 
Furthermore, paired-samples t-test revealed a significant increase in negative mood 
scores (PANAS-form) between the first testing (M = 9.75, SD = 1.32) and the second 
testing (M = 12.57, SD = 3.45), t27 = 4.27, p < .001, and a significant decrease in 
positive mood scores between the first testing (M = 24.36, SD = 3.58) and the second 
testing (M = 22.89, SD = 4.51), t27 = 2.81, p = .009. Indicating that the negative pictures 
presented to participants during the encoding part of the experiment affected their mood 
negatively.   
 
In follow-up analyses, composition replaced emotionality to see if similar results could 
be generated by a non-emotional feature. As expected, a Composition (high-complex, 
low-complex) × Measure (JOL, recall) repeated-measures ANOVA revealed no 

Figure 2. Calibration curve; percentage of correct recall for negative and neutral stimuli as 
a function of judgments of learning (JOL)-ratings. Solid line represents perfect calibration. 
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interaction effect, F1,17 < 1, p = .986. Thus, composition seemed not to affect 
calibration. However, when followed up with paired samples t-test, subjects were shown 
to rate words associated with low-complex pictures (M = 34.04%, SD = 11.87%) as 
easier to be remembered than words associated with high-complex pictures (M = 
31.68%, SD = 10.80%) (t27 = 2.05, p = .05). No other simple effects or interactions were 
observed.  
 
 

D i s c u s s i o n  
 
Imagine that you witness a car accident, in which one car escapes from the scene. Will 
you write down the number on the licence plate, or will you rely on your memory to 
retrieve this information? The aim of this study was to investigate whether emotional 
(i.e. negative) features in picture scenes could enhance feelings of memorability of 
associated words while, at the same time, reduce actual recall performance compared to 
words associated with neutral pictures. The main finding in this study was that indeed, 
words paired with negative pictures received higher ratings of memorability than their 
neutral counterparts, despite that these words were less well recalled. Furthermore, an 
interesting and somewhat novel finding was that the subjects’ relative accuracy of JOLs 
was lower for negative paired associates compared to neutral ones, that is, their ability 
to distinguish words that would later be recalled compared to words that would not be 
recalled was worse for negative pairs. This suggests that cue emotionality affects 
subjective memory monitoring as measured with gamma correlation. A similar result 
was previously found by Zimmerman and Kelley (2010; experiment 1) but did not 
replicate throughout their experiments.  
 
While the present results are compatible with those of Zimmerman and Kelley’s, the 
present study differs in that it revealed overall underconfidence, rather than 
overconfidence. Except for 80% JOLs (where subjects were perfectly calibrated) and 
100% JOLs (where subjects were overconfident) subjects were clearly underconfident 
for words paired with neutral pictures. As underconfidence is not unusual for paired 
associated experiments (e.g. Koriat, 1997) it can still be worth to mention and to some 
extent criticize the use of a six-stage scale for JOL-ratings in this study. As it is 
necessary to make the JOL-scale directly comparable to proportion correct recalls (as 
assessed by percentage) it would be a benefit to use a scale from 0 to 100 (without 20%-
stages) as a greater variability in JOL-answers would be obtained. As in this study, 
subjects that might judge their recall performance for a word to 50/50 is obliged to 
answer either 40% (and thus rate underconfidence) or 60% (and thus rate 
overconfidence), in such a scenario it is likely to think that subjects choose to answer 
“safe” and rate underconfidence rather than overconfidence. However, a six-stage scale 
does have benefits, for example preventing perfunctory answers by forcing participants 
to choose other than 50%-answers (i.e. either confident or not). The overall finding that 
participants underestimated their memory performance in this experiment should not be 
generalized to other experimental setups. However, the relative overconfidence (i.e. for 
higher JOL-categories) in memory for emotional stimuli is in line with previous 
findings testing memory for associated words (e.g. Zimmerman & Kelley, 2010). 
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Furthermore, emotional moods and reactions do affect different kinds of judgments in 
our everyday lives. As for example decision-making, problem solving, or evaluations of 
a person that we have met, can often be based on affective states acquired at that 
particular moment (e.g. Schwartz & Clore, 2007). Momentary affective states can also 
influence one’s satisfaction with one’s own life in general (Schwartz & Clore, 1983). 
Sharot, Delgado and Phelps (2004) argued that participants possibly rely on their 
subjective feelings of arousal when making such judgments for negative pictures as 
recollection for these was not enhanced. Accordingly, participants in the present work 
were clearly negatively affected by the emotional pictures (as assessed by the PANAS-
form). Enhanced processing of arousing pictures might have produced a feeling of also 
remembering the words associated with them. However, the processing of the picture 
cue might in fact have interfered with the processing of the target word resulting in poor 
performance and overconfidence. This interpretation is supported by the finding of 
reduced JOL-accuracy for negative picture trials. Another result that to some extent 
supports this notion is the fact that participants had a tendency for rating words paired 
with low-complex pictures as slightly more memorable than those paired with high-
complex pictures. Rhodes and Castel (2008) observed similar results when subjects 
tended to make higher JOL-ratings for words written in larger font size. As perceptual 
information seem to bias memory monitoring it is not unlikely that participants in the 
current study judged their ability to remember a picture-word combination based on (1) 
emotional features in pictures, and to a lesser extent (2) simple figures motives in 
pictures. 
  
The explanation above would also conform to the narrowing of attention (e.g. 
Christianson, 1992a) and the cue-utilization hypothesis by Easterbrook (1959) that 
irrelevant cues for emotional events get eliminated from participants’ attention and thus 
less elaborated. This is a grateful explanation because it does support findings of why 
emotional stimuli is better remembered than neutral in free recall experiments (e.g. 
Zimmerman & Kelley, 2010), but worse remembered in cued recall experiments (Ibid., 
and as in the present study). Simply it can be assumed that the emotional features of the 
picture reduced utilization of cues irrelevant to the picture, and thus the target word 
received less attention and elaboration than the picture itself. A failure to distinguish the 
processes dedicated to these objects and their associative link produces the 
metacognitive bias.  
 
To conclude, the findings in the present work might contribute to the understanding of 
circumstances that affect memory predictions. In witness testimonies it is of importance 
that witnesses can remember information associated with a discomforting or arousing 
event, for example, remembering the plate number, brand or colour of a car from a hit 
and run scenario. As previous findings have demonstrated, peripheral information, as 
the face of a mugger, is often worse recalled than information that is in the centre of the 
emotional context, as the weapon the mugger was holding (e.g. Loftus, Loftus & Messo, 
1987). A witness can thus be quite certain of his or her memory even though it is not 
always as accurate as he or she believes, as we seem to overestimate our ability to 
accurately recall non-emotional information from an emotionally charged event. It 
seems that the emotionality in pictures (or events) inhibits elaboration (and 
memorability) of material that is associated with the cue-event but nonetheless gives 
subjects a false feeling of memorability, at least during encoding. This indication further 
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supports the notion that information associated with emotional stimuli will be 
imperfectly remembered in later recollection, for example in witness confrontations.  
 
An interesting follow up study would be to investigate how these results conform with 
the famous delayed JOL-effect suggested by Nelson and Dunlosky (1991), that is, that 
participants’ JOL-ratings in general get more accurate if the JOL-answer is assessed 
some time after the stimulus is presented, and not, as was the case in this study, 
immediately afterwards. Dunlosky and Nelson (1994) suggests that when metacognitive 
information (i.e. JOLs) is assessed directly after stimulus presentation, subjects make 
their judgments based on information available in their working memory. However, as 
information decays from working memory, delayed JOLs are based on information 
accessible in long-term memory instead, hence greater accuracy for delayed JOLs 
compared to immediate ones because later recall-performance is dependent on long-
term memory. Accordingly to this monitoring dual memory perspective, it can be 
suggested that JOL-bias related to emotional cues (as found in the present study) 
presumably could evanesce as JOLs are assessed after a delay. However, if the findings 
in this study are generalizable even when subjects make their JOL-answers with a delay, 
it would be of great importance to consider this effect in testimonies and witness 
confrontations as such metacognitions rarely are assessed directly after an incident. 
Future studies might address individual differences in the susceptibility for JOL-bias 
related to emotional cues (emotional traits, etc.), as well as differences related to 
whether memory is tested with recall or recognition procedures.  
 
In sum, the main results of this study indicate that memorability for non-emotional 
words associated with emotionally charged pictures is not as accurate as one first might 
believe, as arousal evoked by emotionally charged pictures can function as a false 
predictor for memorability of other non-emotional information. This result can be 
interpreted in terms of a narrowing of attention and Easterbrook’s (1959) cue utilization 
hypothesis. The novelty of this study was the combination of emotionally charged 
pictures with neutral target words. The results might be of relevance for situations in 
which neutral contextual information from an emotional scene is to be memorized for 
later recollection, as exemplified above in the hit-and-run scenario. Future research 
might further characterize the mechanisms by which emotionality affects judgments of 
learning and associative memory performance.  
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APPENDIX 1 
 

LIST OF ALL WORDS USED IN THE EXPERIMENT ROUNDS:  
 
 
Auktion 
 
Blomma 
 
Cykel 
 
Diplom 
 
Flygplan 
 
Garderob 
 
Gran 
 
Juice 
 
Kaka 
 
Kemi 
 

Kista 
 
Kod 
 
Korg 
 
Kulle 
 
Lejon 
 
Lok 
 
Lunga 
 
Mage 
 
Matematik 
 
Matta 
 

Palm 
 
Papper 
 
Piano 
 
Porslin 
 
Praktik 
 
Puck 
 
Ring 
 
Saga 
 
Skog 
 
Spik 
 

Spricka 
 
Staket 
 
Stol 
 
Svans 
 
Sylt 
 
Tapet 
 
Torn 
 
Torsk 
 
Uggla 
 
Vanilj 

 
 
 
 
 
 
 
 
 
 
 
	  


