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EXTENDED ABSTRACT
Several studies in the psychology literature demonstrate differ-

ential effects of arousal on immediate versus-delayed memory (e.g., 
Quevedo et al., 2003; Sharot & Phelps, 2004). These studies demon-
strate a generally consistent positive effect on delayed memory, and 
either null or negative effects on immediate memory. Researchers ac-
knowledge that further studies using different approaches are needed 
to elucidate these differential effects (see Quevedo et al., 2003).

Two theoretical approaches have been suggested to account for 
the demonstrated results: a cognitive approach and a neuroscientific 
approach. 

Cognitive approach. Walker’s (1958) action decrement theory 
suggested that memory consolidation (i.e., the process of converting 
information from short-term memory into long-term memory) is a 
gradual and enduring process. During the time period in which con-
solidation occurs, there is a degree of temporal inhibition of recall, 
which serves to protect the consolidation traces against disruption. 
More recently, Revelle and colleagues (e.g., Revelle, 1989; Revelle 
& Loftus, 1990, 1992) extended this explanation and introduced the 
“tick rate hypothesis”, which suggests, “arousal increases the rate 
at which the environment is sampled. In direct analogy to the clock 
speed of a computer, this hypothesis predicts that increased arousal 
should lead to a faster rate of response to environmental cues, but to a 
decrement in availability in immediate memory due to the increased 
interference associated with a more rapid sampling rate. Finally, by 
increasing the rate at which the to be learned material is associated 
with the internal and external context, the model also predicts that 
high arousal should facilitate long term retrieval.” (Revelle & Loftus, 
1992, p. 142).

Neuroscientific approach. McGaugh (2000) suggested that 
emotional arousal leads to neurohormonal changes, which activate 
(β-adrenergic) receptors in the amygdala. This, in turn, enhances hip-
pocampal-dependent memory consolidation, leading to better recall. 
Sharot and Yonelinas (2008) postulate that because consolidation of 
memory takes place over a period of time, arousal should positively 
impact delayed memory more so than immediate recall. Indeed, re-
cent brain imaging studies have shown that amygdala activation dur-
ing encoding is related to delayed memory for emotional items (e.g., 
Bakalash & Riemer, 2013), but not to immediate memory (Kensinger 
& Schacter 2006). Quevedo et al. (2003) also suggest that differ-
ent mechanisms are involved in immediate versus delayed memory. 
While amygdala activation is related to delayed memory, it is not 
related to immediate memory (Bianchin et al., 1999). In immediate 
memory, release of substances such as adrenal hormones, which are 
known to modulate memory storage, may in fact lead to a decrement 
in immediate memory (Sharot & Phelps, 2004).    

In summary, both theoretical approaches suggest a positive 
effect of arousal on delayed memory, and either a null or negative 
effect on immediate memory. Our research examines this research 
question.

Method
Sample and Design. Sixty-nine undergraduate students in in-

troductory business courses participated in a 2 (time between en-
coding and retrieval: short vs. long) × 2 (arousal: low vs. high) × 2 
(relevance: low vs. high) experiment. Time between encoding and 
retrieval was manipulated between subjects by having participants 

completing the memory measure 15 minutes or two days after view-
ing the ads. Arousal and relevance were manipulated within subjects 
using different ads, as described next.

Stimuli. Participants viewed 40 real ads, which were classified 
into the four arousal × relevance conditions (10 ads for each condi-
tion). The order of ad presentation was counterbalanced. A pretest 
was used to select ads for unfamiliar brands. Of the 63 pretested ads, 
40 ads were selected that achieved equal representation of ads across 
the arousal and relevance factors. 

Procedure. Participants viewed the ads on computer screens and 
were instructed to focus on the design of the ads. This instruction 
was given to mirror real-life exposure to ads, wherein consumers 
usually do not utilize a great deal of cognitive resources while view-
ing ads. Each ad was presented on the screen for 10 seconds. Order 
of presentation was counterbalanced. After viewing the ads, the par-
ticipants completed a filler task, in which they were asked to spend 
15 minutes reading three passages. Participants in the immediate re-
call experiment moved to the retrieval task right after the filler task. 
Participants in the delayed recall experiment completed the retrieval 
task two days later. 

Ad-arousal had a negative effect on immediate memory but a 
positive effect on delayed memory. These effects were demonstrated 
only when arousal was relevant to the ad claim. When arousal was 
irrelevant to the claim, arousal affected neither immediate nor de-
layed memory of the ad claim. These results provide insights into the 
boundary conditions for the effect of arousal on ad claim memory. 

The results support Walker’s (1958) action decrement theory, 
suggesting that arousal will improve long-term memory but will in-
hibit short-term memory. Results also support later theorizing such 
as the “tick rate hypothesis” (e.g., Revelle, 1989; Revelle & Lof-
tus, 1990, 1992) and neuroscientific research such as by McGaugh 
(2000) and Sharot and Yonelinas’ (2008). As such, our results sug-
gest that advertisers should use arousing messages only if they are 
interested in improving long-term memory. However, arousing mes-
sages should not be used when advertisers want to improve short-
term memory. 

Our results also suggest that emotionally-arousing appeals in-
fluence memory only when those appeals are relevant to the ad claim, 
but have no effect on memory when they are irrelevant to the ad 
claim. The interaction between arousal and its relevance to the claim 
is in line with the broader representation effect proposed by Pham 
(1996), which suggests that high arousal leads people to focus on 
cues that can be easily processed. Extending Pham’s conceptualiza-
tion, our research shows that high-arousal appeals can be more easily 
processed than low-arousal appeals, because they are more salient. 
Since arousing elements are easily processed, more attention will be 
paid to them, and in turn they will be better remembered. The arousal 
elements can serve later as retrieval cues for the ad claim. Thus, im-
proved memory for the arousing elements will improve memory for 
the ad claim. This is true, however, only if there is an association 
between the arousing elements and the ad claim. 
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