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Stress and Recall Ability in Undergraduate 
College Students 
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Previous research suggests that stress may negatively influence a person’s ability to recall neutral information.  
This study examines whether college undergraduates put under stress perform worse on a memory test of neutral 
information.  Participants were instructed to memorize a selection of 56 neutral words and then recall the words 
under a stressful or non-stressful condition. The experimental group and the control group did not significantly 
differ in memory test scores or in anxiety evaluation scores, suggesting that stress did not influence information 
recall. These results do not support the findings of research indicating that participants subjected to stress perform 
worse on memory tests of neutral information.  Due to possible methodological errors within our experiment, 
future research examining the effects of stress on memory should utilize memorization methods specific to long-
term memory, stressors that are proven to be effective, and a diverse group of participants. 
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In today’s busy world, stress is common. This is 
perhaps even more true for those attempting to fulfill the many 
duties of a college undergraduate.  Studies show that college 
students experience a range of stressful situations encompassing 
their personal and academic lives (Abouserie, 1994).  Recently, 
however, undergraduate freshmen have experienced an increase 
in stress relative to their peers from the late 1980s (Astin, 
1998).  In spite of this, research discussing the effects of stress 
on an undergraduate’s learning ability is uncommon.  In this 
study, we begin to fill this void in existing research by 
examining whether or not stress has a negative impact on 
students’ abilities to recall neutral information. 

If an individual experiences stress while encoding 
information into long-term memory, the ability to retrieve what 
is learned may be significantly affected by a  number of factors 
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inherent to the individual.  One factor is the level of cortisol, a 
hormonal marker of stress, in the individual’s body.  Buchanan 
and Tranel (2008), in a study of 40 students between the ages 
of 18 and 25, found that heightened cortisol levels resulted in a 
deficit in long-term memory retrieval for both negative and 
neutral stimuli.  In this study, participants were presented with 
a series of pictures acting as positive, negative, and neutral 
stimuli, and tested on their immediate free recall of these items.   
The following day, the TSST, or Trier Social Stress Test, was 
administered to the experimental group.  According to 
Harmon-Jones and Winkielman (2007), the TSST asks 
participants to give an impromptu five-minute speech about 
themselves, and to mentally conduct a series of complex math 
drills, starting over whenever an error is made.  This is done in 
the presence of a small audience.  Following completion of the 
TSST, Buchanan and Tranel (2008) then asked participants to 
complete a recognition test of the pictures they had seen on the 
previous day.  The researchers noted that, interestingly, when 
cortisol levels had not risen in response to the stressful test, 
enhanced memory of positive and negative stimuli was 
observed. 

Fittingly, this finding brings the discussion to a second 
factor that affects recall ability: the emotional valence, or 
emotional significance, associated with the material to be 
learned.  Smeets, Jelicic, and Merckelbach (2006) 
demonstrated that declarative long-term memory for neutral 
words was negatively affected after participant cortisol levels 
had risen. Declarative memory is a type of conscious (or  
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‘explicit’) memory for knowledge about facts and events 
(Ullman, 2004).  Similar to Buchanan and Tranel (2008), 
Smeets, Jelicic, and Merckelbach (2006) asked 60 
undergraduates to memorize a list of words over a 30-minute 
learning period. On the following day, the experimental group 
completed the TSST while the control group filled out 
questionnaires.  Both groups were then tested on the words 
they had learned the previous day. Salivary cortisol levels 
indicated that although the experimental group had been 
stressed, the experimental and control groups did not differ in 
recall ability of positive and negative words. 

Some studies find a positive relationship or no 
relationship between stress and the recall of neutral stimuli, 
however, indicating that the relationship between these two 
variables is unclear.  A study by Smeets et al. (2009) for 
example, found that long-term memory of emotionally-arousing 
and neutral information is unaffected when stressful conditions 
are introduced subsequent to encoding the information.  This 
study employed a learning period in which 48 undergraduates 
studied a selection of words, followed by an immediate free 
recall test.  As in the previously mentioned studies, the 
following day participants completed the TSST and a test on 
the words that had been learned.  It was found, interestingly, 
that when the TSST preceded both the studying and testing 
phase, subjects recalled words related to their TSST experience 
much better.  Schwabe et al. (2008) echoed support for the 
effectiveness of TSST-induced stress prior to learning in a 
study of 97 college students.  They found that stressed 
participants learned and recalled positive, negative, and neutral 
words better than non-stressed participants. 

The current study broadens the existing knowledge on 
the topic of stress and the recall of neutral stimuli by helping to 
clarify the uncertain relationship between these two variables.  
We also focus on college undergraduates between the ages of 
18 and 24, because research focusing on this subset of the 
population is uncommon. Restricting the range to 
undergraduates in college allows for greater insight into the 
effects that anxiety may have on a group that is primarily 
concerned with studying, learning, and balancing everyday 
stress.  In addition, focusing on the encoding and retrievability 
of neutral information will allow this study to focus on the sort 
of material that a college student is most likely to be studying. 
In the present study, participants were given a list of neutral 
words to memorize to the best of their abilities, and were then 
tested on this material. The control group completed the test in 
a quiet environment free of distraction, while the experimental 
group was continually distracted by the researchers in order to 
create stress. Based on past research concerning the recall of 
neutral information under stressful conditions, it is 
hypothesized that participant anxiety levels will rise in the 
experimental group, causing scores on a memory test to 
decrease and scores on an anxiety questionnaire to increase in 
comparison to those of the control group.  

METHOD 
 
Participants 

Fourteen participants, seven male and seven female, 
were involved in the study. Participants were selected via 
convenience sampling from the lab sections of an 
undergraduate psychology course at the University of 
Minnesota. Participant age ranged from 19 to 29 (M = 21, SD 
= 2.5).  Ten of the participants identified as Caucasian, one as 
Pacific Islander, one as African-American, one as Hispanic, 
and one did not provide ethnic information. No compensation 
was given for participation in the experiment. 

 
Materials 

A brief demographic questionnaire was administered 
to participants prior to the experiment. In the memorization 
phase, participants were each given a list of 56 neutral words 
and instructed to memorize them to the best of their abilities 
(see Appendix A).  The list was created from a selection of 
nouns that we determined to be commonplace and hence 
unexciting to most individuals.  In the subsequent testing phase, 
we collected the word lists and replaced them with blank sheets 
of paper on which participants were instructed to record the 
words that they had memorized.  

Upon completion of the testing phase, all participants 
were asked to complete a brief test evaluation, which was a 
disguised version of an anxiety questionnaire by Nist and Diehl 
(1990; see Appendix B).  The title of the questionnaire was 
changed from “Test Anxiety Questionnaire” to “Memory Test 
Evaluation” and eight filler questions were added to the 
original test items in order to conceal the questionnaire’s 
purpose as a tool for measuring anxiety.  This allowed us to 
control for potential demand characteristics and social 
desirability bias. 

 
Procedure 
 We invited students to participate in a memory 
experiment.  Students were informed that their participation 
was voluntary and could be terminated at any time during the 
experiment.  Those who agreed to participate were divided by 
random assignment into the experimental or control group, 
with seven members comprising each group.   The groups were 
then ushered into  separate rooms by three of the researchers. 

Participants were given a brief demographic 
questionnaire. When this had been completed by all group 
members, each participant was given a list of 56 random words 
and instructed to memorize as many of them as possible within 
a two-minute period (see Appendix A). 

After the memorization period, participants were 
asked to immediately turn over their word lists. These were 
collected and replaced by blank sheets of paper.  Participants 
were instructed to record as many words as they could 
remember on the blank piece of paper.  In the experimental 
group, participants were informed that they had seven minutes 
to list the words provided,  and were shown  a timer which was  
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projected onto a screen in the front of the room.  We informed 
the experimental group of the time every thirty seconds, and 
walked around the room observing the test-takers. In contrast, 
participants in the control group were not told how long they 
had to complete the test or reminded of the time elapsed.  In 
order to eliminate external stressors during the control group’s 
testing phase, we did not display an obvious timer and left the 
room immediately after the sheets of paper had been 
distributed. 

Tests were collected after the 7-minute testing period 
had elapsed.  Participants then completed an anxiety 
questionnaire disguised as a test evaluation (see Appendix B). 
Participants were instructed to complete the evaluation within 
four minutes.  When this phase ended, evaluations were 
collected and replaced by a debriefing statement explaining the 
intent of the experiment. Participants were then informed that 
the experiment had ended.  
 

RESULTS 
 

Two dependent variables were assessed in this study:  
memory performance and anxiety level.  Memory performance 
was measured on a 56-point scale by the number of words 
correctly recorded in the testing phase. Anxiety level was 
measured on a 45-point scale by the score on the questionnaire, 
which was determined by adding the numerical responses for 
questions 2, 4, 7, 8, 10, 12, 13, 16, and 17. A two-tailed 
independent-samples t-test was performed on each dependent 
variable in order to test whether the experimental group had 
scores that significantly differed from the control group. 

Analyses indicated that the stressed group (M = 
10.43, SD = 4.756) and the non-stressed group (M = 14.86, 
SD = 5.429) did not significantly differ in their memory test 
scores, t(12) = -1.623, p = 0.131.  Similarly, it was found 
that the stressed group (M = 15.43, SD = 2.760) and the non-
stressed group (M = 16.29, SD = 5.559) did not differ 
significantly in their anxiety scores, t(12) = -0.365, p = 
0.721.  These results are depicted in Figure 1. 

 
DISCUSSION 

 
The results of the experiment did not support our 

hypothesis that students placed in a stressful environment 
perform more poorly on a memory test and indicate higher 
levels of anxiety than students in a neutral environment.  These 
results contradict those of past research, which indicate that 
participants who are subjected to stress perform worse on 
memory tests of neutral information (Buchanan & Tranel, 
2008; Smeets, Jelicic & Merckelbach, 2006). However, 
participants in the experimental group did not appear to 
experience sufficient stress to differentiate them from the 
control group.  This may be the result of poor control of the 
study environment. 

A shortcoming of this research is that the methods 
used to provoke anxiety may not have created stress in the 
participants.   Many of  the studies cited used the  Trier  Social  

 
 

FIGURE 1.  Mean recall test scores of the control and the treatment 
groups.  Error bars represent two standard deviations. 

 
Stress Test, or TSST, to provoke performance anxiety in the 
participants (Buchanan & Tranel, 2008; Schwabe,  Bohringer, 
Chatterjee, & Schachinger, 2008;  Smeets, Jelicic, & 
Merckelbach, 2006; Smeets et al., 2009).  In order to create 
anxiety in participants, the present study utilized a clearly 
visible timer, open observation of participant behavior, and 
verbal reminders of the time elapsed.  It is possible that these 
methods were simply too mundane to create high levels of 
anxiety. 

Furthermore, the environment in which the experiment 
was conducted may have been distracting, which may have 
influenced participants to respond with less anxiety than they 
otherwise would have.  Although the experimental and control 
groups were separated, in both cases the experiment was 
conducted in a classroom wherein students uninvolved in the 
experiment were plainly visible.  This may have counteracted 
participant responses to the specific stressors in our study.  In 
addition, the experiment was conducted during a psychology 
class period in which many other experiments were scheduled 
to occur, creating a busy environment. This setting may have 
created a mental state differing from the neutrality that the 
present experiment assumed of all participants entering the 
study. The fact that participants knew that they were 
participating in a study conducted by their peers may have also 
created a general feeling of indifference. Conversely, the 
potential judgment by peers may have introduced social 
desirability bias into the data. Participants may have minimized 
personal characteristics that could be negatively construed in 
order to maintain a positive appearance for the researchers, 
who were students in their class. 

Another potential problem may be that all participants 
in the current study were enrolled in a psychological research 
methods course, exposing them to the varying forms this 
research may take, often in the form of actual studies that have 
been performed.  In addition, the vast majority of students 
enrolled in the course were in the process of completing an 
undergraduate degree in psychology.  Both factors indicate a 
higher likelihood of familiarity with the topic and methodology 
of the current study.  This may have influenced participant 
answers by potentially allowing the purpose of the experiment 
to be determined.  
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Finally, the possibility exists that the present study 
reflects the reality of the encoding of neutral memories while 
under stress.  In this case, the results may indicate a few 
things.  One possibility is that although stress was induced, 
cortisol production was not, and the requisite negative effects 
on memory were not observed as a result, as in Buchanan and 
Tranel (2008). Future research could focus specifically on 
whether low levels of stress affect the encoding of neutral 
information. Another possible interpretation of the present 
study may be that students develop skills to store neutral 
information in such a way that it may not always be negatively 
affected by cortisol production.  Future research could further 
examine situations specific to college undergraduates in order 
to determine whether this group is in some way resistant to the 
effects of cortisol on recall ability of neutral information.  

 Future research examining the effects of stress on 
memory performance should utilize effective stressors on 
participants, such as the TSST, which has been clearly 
established as sound in previous studies.  Furthermore, a 
neutral test environment that is free of potential distractions 
would be important in order to allow the experience of stress to 
be a real possibility.  Finally, subjects should be drawn from a 
pool of various different university departments to increase the 
generalizability of the results. 
 

APPENDIX A 
 

List of Words: 
Sink 
Obama 
Laptop 
T-shirt  
Watch  
Banana  
Lightbulb 
Sprinkler 
Minnesota  
Pool Table 
Water Bottle 
Community 
Appendix 
Nails  
Remote  
Island 
Cabinet  
Clock  
Person 

Christmas  
Coffee 
Pumpkin  
Teeth  
Fire  
Book  
Smile  
Transit  
Necklace 
Mexico  
Hand  
Backpack 
Door  
Purple  
Rabbit 
Batman  
Paint  
Play  
Movie  

Park 
Giraffe  
Group  
Stick 
Campfire  
Mosquito 
Disease  
Frown  
Mustard  
Highlighter  
Mosque  
Thirteen 
Monkey  
Roast  
Shoelace  
Birthday  
Sauce  
Bread 

 

APPENDIX B 
 

Memory Test Evaluation: 
To complete the evaluation, read through each statement and reflect upon 

the memory test that you just completed. Indicate how each statement describes 
you by choosing a number from one to five as outlined below. 
 

          Never           Rarely         Sometimes         Often            Always 
1                   2                   3                   4                   5 

 

____ I felt that I was successful in remembering words on the test. 
____ I had visible signs of nervousness such as sweaty palms, shaky hands, and 

so on right before the recall test.  
____ I did not notice any visual disruptions during the test. 
____ I had "butterflies" in my stomach before the test. 

____ I generally do well on recall tests. 
____ I felt like I was given enough time to study the list of 60 words in order 

to remember a significant amount of them. 
____ I felt nauseated before the test. 

____ I read through the list and felt that I would not remember any of the 
words. 

____ I do not feel successful on most memory tests. 
____ I panicked before and during the test. 

____ Words are particularly hard for me to remember when they are unrelated 
to one another. 

____ My mind went blank during the memory test. 

____ I remembered the words that I blanked on once I finished the test. 
____ I felt distracted by trying to figure out exactly what was being tested. 
____ I feel uncomfortable when being watched by my peers. 

____ I forgot easy words during the memory test. 
____ I had difficulty choosing words on the test. 
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