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ABSTRACT 
Most of the students are not able to perform well in their exams, and we want to figure out why things happen like this. 
The study, through experiments, assessed impairments on working memory functionality due to heightened levels of 
stress. We hypothesized that difficult working memory tasks would elicit a greater stress response in participants with 
prior chronic stress. Undergraduate college students (N=40) were randomly assigned to one of two different conditions 
presenting at different levels of difficulty. Participants were asked to complete surveys on their perceived stress levels 
both from the past month and presently. Participants were then prompted to complete tasks to engage working memory 
at different levels of difficulty depending on group assignments. The results showed that the more difficult working 
memory task significantly increased the stress of participants.  
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1. INTRODUCTION 

Tests, as the most popular forms of performance 
evaluation, will bring people a lot of stress. Those stress 
often affects individual’s emotional status, and severely, 
it can result anxiety. Especially in school, students take 
exams very often. The possibility to have exam stress or 
task anxiety is higher than most people. At the same time, 
Zeidner has proposed his idea that test anxiety is the 
emotional, physiological, and behavioral responses of 
exams[1]. Most of test-anxiety responses were negatively 
impacted to students. Test stress and test anxiety will 
cause damage to individual’s cognition, emotion, and 
psychological state. Based on those previous study 
results, we considered that anxiety is connected to stress. 
The more stressed individual are, the more possible he or 
she will get anxiety disorder. 

We start our idea by predicting that there is some 
relationship between stress and study performance. Tests 
is the high-stakes situation for students. Akinola et al. 
suggested that stress and anxiety is connected and closely 
related[2]. We thought the suggestion that anxiety evoked 
by lots of stress have the relationship with student’s 
performance is reasonable. Furthermore, memory is an 
important cognitive function that can be affected by stress. 
Besides, working memory is the field that researchers 
concerned often in recent years. We planned to set up 
working memory tests to compare and analyse whether 

undergraduate students will be affected during the 
condition of different anxiety levels.  

Prior studies have proposed many meaningful WM 
models to test working memory functions and 
performances. Baddeley and Hitch has posted three 
complement model of working memory [3]. Based on 
this model, Ma et al. presented five working memory 
tests [4]. We inspired by those tests and applied in our 
later experimental processes.  

According to those studies, we conducted three 
hypothesis: (1) All of the participants would become 
more stressed after taking WM tests. (2) Students who 
have already suffered chronic stress would perform 
worse than students who did not. The more stressed the 
participant was, the worse his or her performance would 
be. (3) Students who took easier working memory test 
will perform better than student who took harder memory 
test.  

Stress is so close to students’ daily life. After 
finishing the study, we want to find out if there is any 
solution that could reduce students’ stress and pressure 
caused by schools, decreasing the possibility to cause 
anxiety disorder among students. We also want to find 
the ways to improve individual’s working memory, in 
order to help students to learn easier at school. 

 

Advances in Social Science, Education and Humanities Research, volume 664

Proceedings of the 2022 8th International Conference on Humanities and Social Science Research (ICHSSR 2022)

Copyright © 2022 The Authors. Published by Atlantis Press SARL.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 2877



 

2. RESEARCH METHODS 

2.1. Participants 

To generalize our desired population of US college 
students, we used a sampling frame of every student 
enrolled in Psychology Participation Pool at the 
University of Connecticut. There was a total of 40 
participants randomly separated into two groups. The 
sample consisted of 10 males and 30 females ranging 
from the ages of 18 to 27. Each condition group assigned 
20 individuals. One participant did not finish the last 
VAS scale, so that data were discarded for the percent 
change in VAS measure. 39 participant scores were 
recorded for that measure.  

Participants were informed about all the information 
about this experiment. It was clearly communicated to all 
participants that they could stop the survey at any time. 
All information would be collected anonymously and that 
all data from the study would be confidential. When they 
began the survey, all participants gave their consent to 
participate in the study. 

2.2. Materials  

Prior to the beginning of the procedure, participants, 
after their consent, were given a Perceived Stress Scale 
(PSS) to complete [5]. This is a questionnaire consisting 
of ten questions all relating to experiences of stress over 
the past month.  

2.3. Procedure 

Prior to beginning the study, our group received 
Institutional Review Board approval secured via an IRB-
1C form to the University of Connecticut Review Board.  

Using a between-subjects design, students assigned to 
Condition 1 had an easier digit span task and those in 
Condition 2 had a more complicated task. Data for all 
measures was collected through a survey on the Qualtrics 
platform. Participants were first asked to complete a 
Perceived Stress Scale survey [5]to estimate levels of pre-
existing chronic stress followed by a Visual Analogue 
Scale [6]. 

Next, participants were asked to complete 14 trials of 
a Digit Span working memory task. For each trial, 
screens containing different number sequences appeared. 
Participants had one second per number of digits in the 
sequence. Digits for all trials were selected by a random 
number generator. Participants in Condition 1 were 
presented with four trials of three-digit sequences, four 
trials of four-digit sequences, and six trials of five-digit 
sequences. Participants in Condition 2 had four trials of 
six-digit sequences, four trials of seven-digit sequences, 
and six trials of eight-digit sequences. Each set appeared 
on the screen for as many seconds as the number of digits. 

Upon finishing the task, participants were given a 
second Visual Analogue Scale to rate the amount of stress 
they were feeling at that point. 

2.4. Results 

To examine the results of our study we compared the 
data collected from our between-subjects independent t-
test. The performance from our digit span working 
memory tasks in two different conditions were indeed 
different. We compared the total number of correct 
answers for participants in both Condition 1, the easier 
task (N = 20), and Condition 2, the harder task (N = 20). 
The independent t-test indicated a significant difference 
between Condition 1 (M = 13.70, SD = .7327) and 
Condition 2 (M = 10.25, SD = 3.075), t(38) = 4.88, p 
< .001, d = 2.24, indicating that Condition 2 was a harder 
task to complete. 

Additionally, a between-subjects independent t-test 
was used to determine any significant differences in the 
change of stress levels between Condition 1 and 
Condition 2. We hypothesized that the percent change in 
stress levels for participants would be greater after 
completing a more difficult working memory task. The 
stress levels of Condition 1 (N = 19) and Condition 2 (N 
= 20) were compared. In line with our initial hypothesis, 
the results of a one tailed between-subjects independent 
t-test indicated a significant difference between 
Condition 1 (M = -.1357, SD = .3923) and Condition 2 
(M = .2452, SD = .7345), t(37) = 2.034, p < .05, d = .59. 
This suggests that the harder working memory task 
elicited greater levels of stress than the easier task.  

We then used Pearson’s correlation to test several 
hypotheses for each condition, beginning with Condition 
1. First, we tested whether levels of chronic stress 
correlated with the percent change in current stress 
indicated by the two VAS scores. Contrary to our initial 
hypothesis, participants with chronic stress would 
experience heightened levels of stress, our test did not 
yield any significant results, r = -.277, p > .05. Next, we 
tested whether the total amount of correct answers on the 
digit span task correlated with either PSS scores or 
percent change of VAS scores. Though we hypothesized 
that both would be inversely correlated, e.g. higher levels 
of either stress scale would yield lower scores on the 
working memory task, neither PSS scores, r = -.321, 
p > .05, nor percent change in VAS scores, r = -.270, 
p > .05, were significantly correlated to total number of 
correct answers. 

Our hypotheses for participants in Condition 2 were 
identical to those of Condition 1 and the results of 
Pearson’s correlation tests within Condition 2 were 
similarly insignificant. PSS scores had no significant 
correlation with percent change in VAS scores, r = -.127, 
p > .05, and neither PSS scores, r = .160, p > .05, nor 
percent change in VAS scores, r = -.242, p > .05, had a 
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significant correlation to total number of correct answers 
on the working memory task. 

3. DISCUSSION 

How stress impact the test performance is the current 
main theme of this study. We measured the stress level 
before and after the digital working memory test, in order 
to obtain the stress level changes. The total number of 

students who had increased stress level were added. This 
fitted our initial hypothesis that students would have their 
stress level increased after taking WM tests. PSS survey 
presented that 40 % of participants has PSS scores higher 
than the average scores before taking WM test; 50% of 
the participants has PSS scores higher than the average 
scores after taking WM test. This result showed that test 
anxiety has always been a relatively common 
phenomenon in college. 

 
Figure 1. The Difference in Number of Correct Answer Between Condition 1 and Condition2 

 
Figure 2. The Difference in Percentage Change of VAS Between Condition 1 and Condition 2 

Moreover, we hypothesized that the percent change in 
stress levels for participants would be greater after 
completing a more difficult working memory task. 
According to Figure 1, there is a smaller number of 
correct answers in condition 2, the harder condition. 
Besides, the independent t-test analytical statement 
confirmed the thing that condition 2 has greater 
percentage of AVS changes compared to condition 1 
(Figure 2). It indicated that condition 2 has the harder test 
to finish for participants. The result showed the 
consistency with our initial hypothesis. In condition 2, we 
added more numbers to increase the complexity of the 
test, which means we added more cognitive load on 
condition 2, that gave raise to working memory implied 
defectively. Ray Hembree believed that people who are 
stressed or anxious will suffer cognitive impairment in 
the use of working memory when he or she is taking tasks. 
[7] When the task is relatively simple, although the worry 
and anxiety of test-anxious people occupy part of the 
resources, there are still enough cognitive resources to 
process and process the test task. Thus, the impairment of 
cognitive function is not obvious. However, when faced 

with complex tasks, the cognitive resources of the 
anxious people in the harder exam are occupied by 
anxiety and stress, which leads to unsatisfied 
performance. This showed that our conjecture is 
meaningful. Indeed, more difficult tasks will increase test 
pressure. At the same time, rapidly increasing test stress 
can lead to poor grades. 

For our second hypothesis, People who have higher 
anxiety levels will do more poorly than those who have 
lower anxiety levels. We used Pearson’s correlation to 
test this hypothesis. We used two VAS scores and 
percentage change in current anxiety levels to verify 
whether chronic stress levels are corelated with them. 
The total correct numbers of the WM tests had no clear 
relationship with neither PSS score changes, nor VAS 
score changes. It meant that people in different stress 
status showed no differences when comparing their PSS 
scores after taking WM tests. Our data shows that 
participants who experienced stress before the task did 
not perform worse than those who were not stressed. We 
failed to suggest that the hypothesis that people who have 
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higher anxiety levels will do more poorly than those who 
have lower anxiety levels. This result rejected our initial 
hypothesis. We ignored that we separated the data by 
distinguishing two conditions. People who have high 
stress levels might took different difficulty tasks. This 
caused the result confused us and let us fail our 
hypothesis. We lacked internal validity here.  

What’s more, we assumed that participants with 
chronic stress would experience heightened levels of 
stress. However, no significant results yield from our test. 
Which means we could not sure that participants who had 
already felt stressed would experience higher level of 
stress. We assumed that the relationship between total 
number of correct answers and PSS scores or Percentage 
change of VAS scores was negative correlation. The 
result showed not significant findings. We failed to 
suggest this hypothesis, which indicated that students 
who suffered high level of stress did not present that he 
or she would do worse in WM test. 

In one study, researchers declared that previous or 
impending academic performances was not correlated 
with acute test anxiety, nor any expectations on academic 
performances, which is similar with our findings [8]. 
However, their target was more than acute test anxiety, it 
talked about depressiveness. In our study, our data 
analysis showed only the correlation between condition 
and stress. Another possibility that caused we failed to 
test our initial hypothesis was the impairment of 
experiment design.  

Our experimental design had limitations: We lacked 
internal validity when we tried to examine our second 
hypothesis. We could improve our experimental design 
by increasing our simple size. Larger simple size would 
decrease the possibility of biases. Besides, we were 
supposed to spend more time on data analysis. There was 
external validity that can genialized to other situations.  

4. CONCLUSION 

In sum, the results of this study show that anxiety has 
an impact on WM task performance. Stressed students 
are more likely to have working memory impairment 
when performing test tasks, which can lead to poor WM 
task performance.  

For our hypothesis: (1) there were increased pressure 
levels among students after taking WM tests; we failed to 
prove. (2) Students who have already suffered chronic 
stress would perform worse than students who did not. 
The more stressed the participant was, the worse his or 
her performance would be. (3) Student who took easier 
working memory test will perform better than student 
who took harder memory test, based on all the data and 
analysis we got from experiments. 

Based on the view of “Cognitive Load Theory” [9], 
working memory can be allocated more reasonably and 

efficiently. Meanwhile, working memory and reading 
breadth were very closely related to student’s 
comprehension [10]. We could strengthen the training of 
students’ WM so as to improve their reading ability and 
improve their SAT scores. Therefore, future researches 
were supposed to conduct training related to cognitive 
resource allocation for test-stressed people, in order to 
increase the ability to manage cognitive function and 
working memory allocation.  

REFERENCES  

[1] Zeidner, M. (1998). Test Anxiety the State of the Art. 
New York Plenum Press. - References - Scientific 
Research Publishing, 
https://www.scirp.org/(S(lz5mqp453edsnp55rrgjct5
5))/reference/ReferencesPapers.aspx?ReferenceID
=1209646.  

[2] Akinola, Modupe, et al. “Adaptive Appraisals of 
Anxiety Moderate the Association between Cortisol 
Reactivity and Performance in Salary Negotiations.” 
PLOS ONE, Public Library of Science, 
https://journals.plos.org/plosone/article?id=10.1371
%2Fjournal.pone.0167977.  

[3] Baddeley AD, Hitch GJ, Working memory. The 
Psychology of Learning and Motivation: Advances 
in Research and Theory, 8, 47-89, 1974, Baddeley, 
Alan D., and Graham Hitch. “Working Memory.” 
Psychology of Learning and Motivation, Academic 
Press, 10 Apr. 2008, 
https://www.sciencedirect.com/science/article/abs/
pii/S0079742108604521. 

[4] Ma, Liang, et al. “Working Memory Test Battery for 
Young Adults: Computerized Working Memory 
Assessment.” PLOS ONE, Public Library of Science, 
https://journals.plos.org/plosone/article?id=10.1371
%2Fjournal.pone.0175047.  

[5] Penn College - Perceived Stress Scale - SPRC. 
https://www.sprc.org/system/files/private/event-
training/Penn%20College%20-%20Perceived%20S
tress%20Scale.pdf.  

[6] Abend, Rany, et al. “Reliability, Validity and 
Sensitivity of a Computerized Visual Analog Scale 
Measuring State Anxiety.” Journal of Behavior 
Therapy and Experimental Psychiatry, Pergamon, 
18 June 2014, 
https://www.sciencedirect.com/science/article/abs/
pii/S0005791614000469?via%3Dihub.  

[7] Hembree, Ray. “Correlates, Causes, Effects, and 
Treatment of Test Anxiety.” Review of Educational 
Research, vol. 58, no. 1, Mar. 1988, pp. 47–77, 
doi:10.3102/00346543058001047. 

Advances in Social Science, Education and Humanities Research, volume 664

2880



 

[8] Hahn, Henry, et al. “Test Anxiety in Medical School 
Is Unrelated to Academic Performance but 
Correlates with an Effort/Reward Imbalance.” 
PLOS ONE, Public Library of Science, 
https://journals.plos.org/plosone/article?id=10.1371
%2Fjournal.pone.0171220.  

[9] Sweller, John. “Cognitive Load during Problem 
Solving: Effects on Learning.” Wiley Online Library, 
John Wiley & Sons, Ltd, 11 Feb. 2010, 
https://onlinelibrary.wiley.com/doi/abs/10.1207/s1
5516709cog1202_4.  

[10] Daneman, Meredyth, and Patricia A. Carpenter. 
“Individual Differences in Working Memory and 
Reading.” Journal of Verbal Learning and Verbal 
Behavior, Academic Press, 31 Oct. 2004, 
https://www.sciencedirect.com/science/article/abs/
pii/S0022537180903126?via%3Dihub.  

Advances in Social Science, Education and Humanities Research, volume 664

2881


