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on Memory Recall in Young Adults 
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Previous research has suggested that external stimuli negatively affect working memory in young adults. This 
study attempted to determine whether there was a difference in memory recall when young adults were exposed to 
external stimuli compared to no stimuli. Undergraduate participants were given three different passages to read 
and a set of questions pertaining to each passage. There were three different test conditions paired with the 
passages: auditory plus visual stimuli, auditory stimuli only, and no stimuli. Memory recall was assessed by 
number of questions answered correctly. We found a significant difference between the conditions with external 
stimuli and the no stimuli condition suggesting that external stimuli decrease working memory. Exploring the 
effects of external stimuli on memory is important because many young adults study with external stimuli in the 
background and more information could help them make better choices. 
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People are exposed to many distracting visual and 
auditory stimuli throughout their daily lives, such as the 
television and radio. Previous research has shown that these 
external stimuli have a negative impact on memory retrieval in 
older adults (Wais, Martin, & Gazzaley, 2011). However, 
studies have shown that irrelevant visual stimuli negatively 
affect episodic memory retrieval in young adults as well (Wais, 
Rubens, Buccanfuso, & Gazzaley, 2010). Exploring this topic 
further is important because approximately 80% of high school 
students regularly do homework with a radio on and 
approximately 50% of students do homework with a television 
on in the background (Beentjes, Koolstra, & van der Voort, 
1996). More information on the effects of external visual and 
auditory stimuli may help young adults make better decisions 
when doing homework in order to maximize their performance 
and learning.  

There have been numerous studies done on the effects 
of external visual and auditory stimuli on memory retrieval. 
Wais et al. (2011) found that, when exposed to distracting 
visual  stimuli,  adults  had greater  disruption in their ability to 
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retrieve details. Participants in the study were asked to 
remember a number of objects with their eyes closed, with 
their eyes open looking at a grey screen, or with their eyes 
open looking at distracting stimuli, and then asked to recall the 
objects. Participants with their eyes open looking at distracting 
stimuli recalled fewer details than the other two test conditions. 
 In a follow-up study Wais and Gazzley (2011) tested 
the impact of external auditory stimuli on memorization. 
Participants viewed the same pictures that were used in the 
visual study while listening to silence, white noise, or ambient 
sounds recorded at a busy café. Researchers found that 
retrieval of relevant visual details significantly declined in the 
café noise group in comparison to the white noise and silence 
group. They compared this data with the data from the visual 
distraction condition and concluded that external visual and 
auditory distractions have equivalent negative effects on the 
retrieval of episodic memory.  
 Researchers have hypothesized that the reason for the 
negative impact of visual and auditory stimuli on memory 
recollection is potentially due to two, non-mutually exclusive 
neural mechanisms (Wais et al., 2010). The first is that 
bottom-up visual processing of external information may result 
in a decrease in the reliability of internal visual imagery 
because they both rely on overlapping regions of the visual 
cortex. The second mechanism is that attentional resources are 
limited and, as a result, distracting visual stimuli draw 
resources away from relevant visual sources. Although the 
exact mechanism is still unknown, it is clear that the network 
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that supports visual imagery and successful recollection is 
interrupted when there is external distraction. 
 While the studies mentioned previously present a clear 
connection between distracting stimuli and memory, there has 
been no extensive research on comparing the effects of auditory 
stimuli with visual stimuli. Wais and Gazzley (2011) paralleled 
the data on visual stimuli with the data on auditory stimuli and 
suggest that they both contribute to decreased recall. However, 
there has been no research done on the impact on memory 
when participants are exposed to both visual and auditory 
stimuli in comparison to only auditory stimuli or no stimuli.  

In our study, participants of college age will be given 
three short passages to read. During the reading of one passage 
a video with sound will be played in the background. During 
another passage an auditory clip will be played. No sound or 
videos will be played during the last passage. After each 
passage participants will be asked a set of questions pertaining 
to details of the passages that they read. Recall will be 
measured based on the number of questions answered 
correctly. A greater number of correct answers will mean 
greater recall. Based on the previous studies done on external 
visual and auditory stimuli and memory we hypothesize that 
having both visual and auditory stimuli will negatively affect 
memory the most, followed by only auditory stimuli, and 
having no distracting visual and auditory stimuli will negatively 
affect memory the least.  

 
METHOD 

 
Participants 
 Fifteen participants, eight male and seven female, 
were involved in the present study. Participants were selected 
using a convenience sampling procedure of soliciting students 
that were enrolled in the same introductory research methods 
class as the researchers. Participants were approached during 
class, given information about the study, and asked if they were 
interested in participating. All participants were between the 
ages of 18 and 22 (M = 20.47, SD = 1.46) and enrolled at a 
large Midwestern university. Ninety-three percent of the 
participants reported themselves as Caucasian and seven 
percent were African American. No compensation for 
participation was offered. 

 
Materials 
 Participants sat in a room with white walls that 
contained no auditory or visual stimuli except what was 
presented to them. A PowerPoint slide show displayed on a 
computer screen was created to present the participants with 
different text passages and stimulus conditions. On each test 
slide the top half of the screen contained a passage for the 
participants to read and the bottom half of the screen contained 
either a video or was left blank. The background color of all of 
the slides was white and all of the text was black. 

 Participants read three different passages taken from 
SAT reading comprehension tests. All of the passages that were 
selected were designed by the College Board to take 10 minutes 
to complete. The PowerPoint was preset to give the participants 
three and a half minutes to read each passage, and then advance 
to the next slide, which contained a set of questions pertaining 
to details in the passage as a test of reading comprehension. 
There were six questions total for each passage; the questions 
were broken up into two sets of three, and participants were 
given two minutes to answer each set of three questions. The 
questionnaire consisted of questions that were paired with the 
passages in the SAT reading comprehension section. An answer 
sheet with the appropriate form letter printed on it was 
provided to the participants to record their answers on. 
 There were three different versions of the PowerPoint, 
labeled Form A, B, or C, that the participants could have 
received. The order of the stimuli as well as the passage paired 
with the test condition varied between these different versions. 
In Form A, the auditory plus visual condition was presented 
first, followed by the auditory condition, and lastly the control 
condition. In Form B, the auditory condition was presented 
first, then the control condition, and lastly the auditory plus 
visual condition. In Form C, the control condition was first, 
followed by the auditory condition, then the auditory plus 
visual condition. The order of the passages stayed the same for 
all three forms. The three combinations were randomly chosen 
and not selected in any systematic way. 
 Audio plus visual and audio stimuli were manipulated 
by playing a sound clip from “Lonely Boy” by the Black Keys 
in the auditory stimuli condition and a video clip titled 
“PEOPLE ARE AWESOME” in the auditory and visual 
condition. (The video clip can be found at 
www.youtube.com/watch?v=Vo0Cazxj_yc.) Both stimuli were 
chosen because they were gender neutral and contained non-
controversial topics. The stimuli were also designed to simulate 
everyday background stimuli such as a TV or radio; therefore, 
stimuli that contained particularly shocking content that might 
have drawn a greater amount of attention than usual from the 
participant were not selected. 

 
Procedure 
 All participants were randomly assigned to either 
Form A, B, or C. An informed consent paragraph was 
presented to the participants on the first slide to ensure them of 
the anonymity of their responses and their options to stop 
answering or withdraw answers. Participants were then given 
instructions to read the following passages and record their 
answers on the sheet provided to them. The following slides 
contained passages paired with a video clip, music, or nothing, 
followed by six questions pertaining to each the passages. After 
the PowerPoint participants were given a short survey in order 
to obtain demographic information. Participants were also 
provided with a debriefing statement describing the goals of the 
study.  
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RESULTS 
 
Overview of the Statistical Analyses   

The dependent variable, memory recall, which was 
measured by the number of questions correct on the 
questionnaire, was assessed in three different conditions: visual 
and auditory stimuli, auditory stimuli, and no stimuli. Three 
different passages were paired with the stimuli; a within groups 
ANOVA test was used to confirm that all three passages and 
questions were of equal difficulty. A within groups ANOVA 
test was also used to evaluate whether or not there was a 
significant difference in memory recall between the three 
conditions. Post-hoc dependent t-tests were then used to 
compare the dependent variables and determine between which 
two conditions there were significant differences. 

 
Equivalence of the Passages   

If the passages were all of the same difficulty, there 
would be no significant differences between the recall scores 
for the three passages. To test whether the passages were of 
equal difficulty, recall scores for each passage were averaged 
across the visual-plus-auditory, auditory, and no stimuli 
conditions.  A within-groups ANOVA confirmed that all three 
passages and questions were of equal difficulty, F(2,12) = 
3.766, p = 0.054. 
 
Comparison of the Experimental Conditions   

A separate within-groups ANOVA indicated that there 
was a significant difference between the three stimulus 
conditions in terms of the level of memory recall, F(1,12) = 
14.95, p = 0.002. Post hoc analyses showed that the auditory 
plus visual condition (M = 3.33, SD = 1.18) and auditory 
condition (M = 2.8, SD = 1.52) did not differ significantly 
from each other on their level of memory recall, t(14) = 1.35, 
p = 0.2. The auditory plus visual condition (M = 3.33, SD = 
1.18) and the control condition (M = 4.9, SD = 1.23) did 
significantly differ from each other on their level of memory 
recall, t(14) = 3.1, p = 0.007. Similarly, the auditory 
condition (M = 2.8, SD = 1.52) and control condition (M = 
4.9, SD = 1.23) were significantly different on their level of 
memory recall, t(14) = 4.67, p = < 0.001. This result is 
illustrated in Figure 1.  

 
DISCUSSION 

 
Our results partially supported our hypothesis that 

participants who were exposed to no stimuli would have the 
greatest memory recall, followed by participants who were 
exposed to only auditory stimuli, and participants who were 
exposed to auditory and visual stimuli would have the worst 
memory recall. Significant differences were found between the 
control and auditory and auditory plus visual conditions; 
however, no significant differences were found between the 
auditory and auditory plus visual conditions. The results that 
external stimuli decrease memory recall is consistent with the 
findings  of  past research,  such  as the  study  by  Wais  et al.  

 
FIGURE 1.  Mean number of questions correct for auditory plus visual, 

auditory, and control conditions. Error bars represent standard 
deviations. 

 
(2011) that found visual distraction negatively impacted 
memory retrieval. Previous studies by Wais et al. (2011) and 
Wais and Gazzaley (2011) demonstrated that visual stimuli 
alone and auditory stimuli alone negatively impacted memory 
retrieval. Therefore, we hypothesized that having both stimuli 
would negatively impact memory retrieval more than having 
just one stimulus.  
 One limitation to our study was that there were only 
six questions for each passage used to assess memory recall. It 
may be that there is a difference between having only auditory 
stimuli and having both auditory and visual stimuli, but our test 
was not sensitive enough to measure this. Having a greater 
number of questions at the end of each passage may have 
stratified the scores of the different stimuli conditions more and 
given us a significant difference between the auditory only 
condition and the auditory plus visual stimuli condition. 

Another limitation to our study was that we did not 
utilize a complete counterbalanced design. While our within 
groups ANOVA test showed that the passages were of equal 
difficulty, a complete counterbalanced design would have 
increased the internal validity of our study by further reducing 
the potential for order effects. Even though the order of the 
stimulus conditions and the pairings of the passages with the 
stimuli were different for the three different versions of the 
test, the order of the passages remained the same for all three 
tests. This could potentially have affected the results in some 
way. While this is unlikely because the differences between our 
passages were not significant, a complete counterbalanced 
design should be used in follow up studies to strengthen and 
improve the experimental design. 

Our study adds to the body of evidence that suggests 
that background visual and auditory stimuli decrease recall 
performance in young adults. However, our auditory and 
auditory plus visual conditions were not significantly different 
as expected. This may because maximum distraction is 
achieved with either visual or auditory stimuli alone. A follow-
up study should be done with a more extensive test for memory 
as well as a complete counterbalanced design to determine if 
these results were accurate. Many students listen to music or 
watch TV while doing homework and more information about 
the impact of these stimuli could help them develop better study 
habits. 
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