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Context

• Performance anxiety is a common phenomenon affecting students’ performance in a test
administration.

• It is also known that students’ psychological traits, namely anxiety, affect their performance in a
test.

• Yet it is unclear if the baseline/state level of stress is predictive of students’ performance or anxiety
level.
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Context



Context

Monitorização da Saúde Mental dos Estudantes de Medicina – um estudo de 6 anos

Pedro Morgado, Ricardo Gil Pereira, Inês Pereira, Vanessa Silva, Francisco Fernandes, Ana Salgueira, Eunice Magalhães, 
José Miguel Pego, Ana Raquel Lemos, Manuel João Costa, Patrício Costa, Nuno Sousa, João J Cerqueira

A prevalência de depressão ao longo dos seis anos do estudo oscilou entre 12,7 e 20,5%. A frequência de ideação suicida 
variou entre 2,6 e 6,2%. Os sintomas mais frequentes foram problemas de sono e cansaço, com frequências relativas de 
42,4 a 64,4% e 51,9 a 74%, respetivamente. À exceção do último ano estudado, verifica-se uma tendência de descida dos 
níveis de depressão.
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Stress
• Biological

• Perceptual

• Behavioral

Psycological
Personality trait

Anxiety(contextual/trai
t)

Cognitive
Score

Behavioral

Methods



a)Characterize students mouse dynamics during e-assessment;

b)Test the hypothesis that mouse dynamics can predict a students' 
response to stress. 

c) Correlate baseline and context levels of stress with anxiety and 
performance in tests; 

Aims
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e-assessment
• cognitive performance
• Behavioral surrogates
• Behavioral markers

Methods



Methods

Surveys

Perceived Stress Scale (13 items)
J.L. Pais Ribeiro & T. Marques [2009]

Reaction to Test Taking Scale (16 items) –
Tension, Worriness, Irrelevant thoughts to the test, Bodily symptoms
“Test-Taking Scale” - Benson, J., & Bandalos, D.L. [1992])

CAEX – Exam Anxiety Survey (50 items) – Worriness, Physiological reactions, 
Situation, Avoidance reactions
“Cuestionario de Ansiedad ante Examenes” – Valero, L. [1997])



Methods

e-Assessment

Score
Challenges
Flags

Latency to 1st action
Latency to 1st answer
Total time to 1st answer
Answer (1st Entry) (1)
Answer (1st Entry) (0)
Answer (1st Entry) (-1)
Initial answer (1)
Initial answer (0)
Initial answer (-1)
Final answer (1)
Final answer (0)
Final answer (-1)

Visualization counts
Average Time Visualization
Total Time Visualization

Change of choice
V-X
X-V
X-X
O-O
O-V
O-X
V-V
V-O
X-O

Decision-making

Personality?



Methods

e-Assessment

Flagged items
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Mouse Dynamics

– MOV, timestamp, posX, posY
An event describing the movement of the mouse, in a given time, to coordinates
(posX, posY) in the screen;
– MOUSE DOWN, timestamp, [Left|Right], posX, posY
This event describes the first half of a click (when the mouse button is pressed
down), in a given time. It also describes which of the buttons was pressed (left
or right) and the position of the mouse in that instant;
– MOUSE UP, timestamp, [Left|Right], posX, posY
An event similar to the previous one but describing the second part of the
click, when the mouse button is released;
– MOUSE WHEEL, timestamp, dif
This event describes a mouse wheel scroll of amount dif, in a given time;



Methods

Absolute Sum of Degrees (ASD) - *
Average Distance of the Mouse to the Straight Line (ADMSL) - *
Average Excess of Distance Between Clicks (AED) - *
Click Duration (CD) - *
Distance Between Clicks (DBC) - *
Distance of the Mouse to the Line (DMSL) - *
Excess of Distance Between Clicks (ED) - *
Mouse Acceleration (MA) - **
Mouse Velocity (MV) - **
Time Between Clicks (TBC) - *

* - increasing value = decreasing performance
** - variable meaning



Results

N = 53



School of Health Sciences – established
2001
6 years course (2015/2016)

Year 1 – 56/138
Year 2 
Year 3 – 104/106 - 62
Year 3 alt – 17/19
Year 4
Year 5
Year 6

Results

100 MCQ item (SBA)
105’ / item
Total – 175 min



Results

R = 0.669; p= 0.017 R = 0.650; p= 0.022N= 62



Results

R = 0.707; p= 0.007 R = 0.566; p= 0.044N= 62



Results

R = 0.366; p= 0.028 R = 0.414; p= 0.012N= 62



Results

R = 0.768; p= 0.009 R = 0.423; p= 0.016N= 24 N= 38



Results

R = 0.768; p= 0.009 R = 0.556; p= 0.001N= 24 N= 38



Results

R = 0.870; p= 0.001 R = 0.886; p= 0.001N= 24 N= 38



Mouse dynamics correlates with students’ 
perceived stress, anxiety and cortisol levels. 

Measures depend on the student’s use of
time.

Conclusions



Future work
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