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A B S T R A C T   

The COVID-19 pandemic coupled with increasing student numbers means online learning will remain a prevalent 
feature of the university experience, therefore it is vital that we understand how personality can influence 
student online engagement. The current study examined whether students' personality traits and stress 
perception predicted their online engagement with their studies during the COVID-19 pandemic. A sample of 301 
first year psychology students completed the Big Five Inventory, Challenge and Hindrance Stress Scales, and the 
Online Student Engagement Scale, which measured students': engagement skills, emotional engagement, 
participation and performance. Results revealed that conscientiousness positively predicted all types of online 
engagement. Extraversion predicted participation and performance. Neuroticism predicted engagement skills, 
emotional engagement and performance, whilst agreeableness and openness to experience respectively predicted 
participation and emotional engagement. Additionally, stress perceived as a hindrance negatively predicted 
performance. These results reveal that students' personality traits and stress perception influence their online 
engagement and might enable educators to identify those who may require support in engaging with their 
studies.   

1. Introduction 

As a result of the COVID-19 pandemic Higher Education Institutions 
(HEIs) across the world have been required to move their teaching on-
line which has resulted in a considerable change to the learning expe-
rience (Crawford et al., 2020; Sahu, 2020). This change is also likely to 
remain a prevalent feature of the university experience henceforth, as 
HEIs seek to adopt a “blended” approach to learning and teaching 
(Jackson, 2020). That is, a combination of virtual and in-person teaching 
and assessments (Hrastinski, 2019). Given this trajectory it is important 
to understand whether individual differences such as personality traits 
and stress perception can predict students' academic online engagement. 
In an online learning environment engagement is dependent on students' 
dispositions to a greater extent than in an in-person session, as there are 
fewer sources of external reinforcement and motivation (e.g., in-person 
attendance checking, specified study locations and social reinforcers 
from peers). As such, understanding the relationship between person-
ality traits, stress perception and academic online engagement will 
enable better identification of students that may require support in 
engaging with their online learning. The current study therefore sought 

to examine the relationship between personality traits, stress perception 
and different forms of student online engagement during the COVID-19 
pandemic. 

1.1. Student engagement 

Student engagement, although difficult to define, is a term which 
refers to the effort displayed by a student towards their studies and their 
sense of interest and connectedness to their course (e.g., Axelson & Flick, 
2010; Coates, 2006). Fredricks et al. (2004) distinguished between three 
different types of student engagement: behavioural (i.e., attending ses-
sions, completing work requested of them), cognitive (i.e., developing 
self-regulated learning strategies) and emotional (i.e., experiencing 
positive/negative affective states in response to their learning). All three 
of these types of engagement have been shown to have a positive rela-
tionship with academic performance (Lei et al., 2018). The positive ef-
fects of student engagement also extend beyond improved academic 
performance. For instance, it has been suggested that engagement can 
impact on how fondly students feel towards the university after 
completing their degree (e.g., Henning, 2012) and the well-being of 
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students (Boulton et al., 2019). Moreover, student engagement, or lack 
thereof, can impact upon student continuation rates (e.g., Tight, 2020) 
which feeds into key metrics for HEIs. In the United Kingdom all three 
national ranking league tables (i.e., The Complete University Guide; The 
Guardian; The Good University Guide) use a measure of continuation 
rates in some form (i.e., how many students complete their degree) to 
determine their overall ranking of a university. As such, disengagement - 
which leads to discontinuation - has the potential to impact a univer-
sities' league table positions. Given the impact of student engagement on 
the success of universities and students it is important to understand the 
personality traits which might influence student engagement. 

1.2. Personality traits, academic success and engagement 

Personality traits have been identified as reliable predictors of aca-
demic success in a range of educational contexts (e.g., Chamorro-Pre-
muzic & Furnham, 2003; Conard, 2006; O'Connor & Paunonen, 2007). 
The most common framework used to measure personality traits is the 
Five Factor Model (FFM) or the “Big Five” (Digman, 1990; Goldberg, 
1993). According to the FFM, variations in personality can be measured 
according to five key dimensions: conscientiousness (e.g., being organ-
ised, paying attention to detail), agreeableness (e.g., being trusting and 
helpful), neuroticism (e.g., being anxious, easily stressed), openness to 
experience (e.g., being creative and curious) and extraversion (e.g., 
being outgoing and adventurous) (McCrae & John, 1992). Meta- 
analyses (e.g., Mammadov, 2021; O'Connor & Paunonen, 2007; Poro-
pat, 2009; Vedel, 2014) have consistently demonstrated that conscien-
tiousness has a positive effect on academic performance. Agreeableness 
and openness to experience have also been reported to have a positive 
effect on academic performance, although with some conflicting results 
(e.g., Mammadov, 2021; O'Connor & Paunonen, 2007; Poropat, 2009). 
The findings pertaining to extraversion and neuroticism are more het-
erogeneous (e.g., Chamorro-Premuzic & Furnham, 2003). 

Although a considerable body of literature has studied the link be-
tween the FFM and academic performance in traditional in-person set-
tings, less research has examined the relationship between the FFM and 
student engagement in an online context. Understanding the relation-
ship between these variables in an online context, however, is particu-
larly important given the increased usage of online or “blended” 
approaches to learning and teaching. In the absence of in-person 
attendance checking, specified study locations and the social environ-
ment of in-person teaching sessions, students may lack external rein-
forcement to engage in their studies or may only superficially engage 
with their studies (e.g., they may choose to engage in other activities 
simultaneously). The lack of in-person sessions may also prevent a sense 
of connectedness or “relatedness” developing with peers and instructors 
which is one of the three key criteria necessary for individuals to feel 
motivated to engage with their studies according to self-determination 
theory (SDT; Deci & Ryan, 1985). As such, there is a much greater 
reliance on the dispositions of students to engage with their degree 
programme when delivered online. Previous studies in relation to online 
learning courses such as Massive Open Online Courses (MOOCs) have 
found that attrition has been a particular problem relative to traditional 
in-person settings (Daniel, 2012). However, personality traits that have 
been linked to academic performance in traditional settings such as 
conscientiousness, extraversion, agreeableness and openness have been 
identified as useful predictors of students' intention to complete online 
courses (Gupta, 2021). 

1.3. Current study 

The current study sought to explore the relationship between per-
sonality traits and students' online engagement during the COVID-19 
pandemic using validated survey measures. The study sought to iden-
tify those who are likely to engage with their online learning and those 
that may require further support. Audet et al. (2021) recently explored 

the relationship between personality traits and students' online 
engagement, however, engagement was measured by two custom made 
self-report items. In the current study engagement was measured using 
the Online Student Engagement Scale (OSE; Dixson, 2015) which pro-
vides measures of: engagement skills, emotional engagement, partici-
pation and performance, thus allowing examination of how the FFM 
may relate to different types of online engagement. Additionally, the 
current study also administered a measure of stress perception to assess 
if students' stress perception impacted their online engagement. LePine 
et al. (2004) previously demonstrated that stress which is perceived as a 
challenge (i.e., stress associated with learning challenges; e.g., the diffi-
culty of work) positively relates with learning performance, yet stress 
that is viewed as a hindrance (i.e., stress associated with hindrances to a 
students' learning; for example, the hassle involved when completing an 
assignment) negatively relates with learning performance. A secondary 
goal of the study was to assess if challenge and hindrance stress also 
influenced online engagement along with the Big Five Personality traits. 
Given the relatively limited research on the relationship between these 
variables in an online environment during an unprecedented time, the 
current study was primarily exploratory in nature. 

2. Method 

2.1. Participants 

Three hundred and one first year undergraduate students from a 
University in the United Kingdom took part in the study. All students 
studied single or joint hons Psychology. Participants ranged from 18 to 
47 years of age (M = 19.79; SD = 3.21). Most of the sample identified as 
female (n = 229, 76.08%), with 71 (23.58%) participants identifying as 
male and one participant identifying as non-binary (0.33%). Students 
were asked to take part in the study in relation to a pedagogic exercise 
for a core first year psychology module. Ethical approval for the study 
was received from a UK University's School of Psychology Ethics 
Committee. 

2.2. Procedure and design 

A correlational cross-sectional design was employed. The outcome 
variable was students' online engagement with their studies as measured 
by the Online Student Engagement Scale (Dixson, 2015). Predictor 
variables included the Big Five personality traits as measured by the Big 
Five Inventory (BFI; John & Srivastava, 1999) and stress perception as 
measured by the Challenge and Hindrance Stress scales (LePine et al., 
2004). Participants completed the study between the 31st of January 
2021 and 19th March 2021. During this time the UK was in lockdown 
and the public were mandated to stay at home except for essential 
reasons (e.g., obtaining food, daily outdoor exercise and medical 
emergencies). As a result, all learning activities took place online with a 
mixture of weekly synchronous online sessions (e.g., live lectures, 
seminars and mentor meetings) and pre-recorded asynchronous 
lectures. 

Prior to taking part in the study students enrolled on the module 
were sent an email requesting them to complete the survey. Upon 
clicking on the link participants were taken to the survey which was 
hosted on Qualtrics. All elements of the study were online. Participants 
were first presented with an information sheet and consent form, before 
providing demographic details such as their age, gender, year of study 
and degree programme. They then completed the Big Five Inventory 
(BFI) and the Challenge and Hindrance Stress Scales, before proceeding 
to the Online Student Engagement Scale (OSES). Once they completed 
these measures, they were then presented with a debrief form. The 
survey took approximately 15 mins to complete. 
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2.3. Measures 

2.3.1. Big Five Inventory (BFI) 
To measure the Big Five personality traits (i.e., openness, conscien-

tiousness, extraversion, agreeableness, and neuroticism), the Big Five 
Inventory (BFI; John & Srivastava, 1999) was administered to partici-
pants. The BFI consists of 44 statements such as “I see myself as someone 
who is talkative” and “I see myself as someone who does a thorough 
job”. A five-point Likert scale is provided for participants to rate the 
extent to which they agree with each of the statements (1 = Disagree 
strongly; 5 = Agree strongly). The BFI is a commonly used measure with 
good reliability and validity (John & Srivastava, 1999). Cronbach alphas 
for each subscale were as follows: openness (α = 0.71), conscientious-
ness (α = 0.82), extraversion (α = 0.88), agreeableness (α = 0.76) and 
neuroticism (α = 0.85). 

2.3.2. Challenge and Hindrance stress 
The Challenge and Hindrance stress scale is a 10-item self-report 

scale developed by LePine et al. (2004) to measure how stressful in-
dividuals would find certain circumstances in an academic environment. 
The scale consists of two subscales, the Challenge Stress scale and the 
Hindrance Stress scale, each containing five-items. Example questions 
for each subscale include: “The difficulty of the work required in your 
classes” (Challenge Stress) and “The amount of hassles you need to go 
through to get projects/assignments done” (Hindrance Stress). Partici-
pants rate each statement on a five-point Likert scale (1 = No stress; 5 =
A great deal of stress). One of the original items in the hindrance scale, 
“The amount of time spent on ‘busy work’ for your classes”, was 
rephrased. Instead, participants were presented with the statement: 
“The amount of time spent finding information about the logistics of 
your classes (i.e., when and where they will happen)”. The internal 
consistency (α) was 0.86 for the Challenge Stress scale and 0.69 for the 
Hindrance Stress scale. 

2.3.3. Online student engagement scale (OSES) 
The Online Student Engagement Scale (OSES; Dixson, 2010, 2015) is 

a 19-item self-report scale. The OSES measures students' behaviours, 
thoughts, and feelings in relation to their online engagement with their 
degree programme. There are four sub-scales to the questionnaire, these 
are: Skills Engagement, Emotional Engagement, Participation and Per-
formance. Skills Engagement refers to key learning skills and is 
measured by items like “staying up on reading”. Emotional Engagement 
refers to students' emotional participation in their learning and includes 
items like “finding ways to make material interesting”. Participation 
refers to the extent to which a student engages in educational activities 
both with instructors and fellow peers (e.g, “having fun in online 
chats”). Finally, Performance captures marks and grades on the course 
with two items “doing well on the tests” and “getting a good grade”. 
Participants provided responses on a five-point Likert scale (1 = Not at 
all characteristic of me; 2 = Not really characteristic of me; 3 =
Moderately characteristic of me; 4 = Characteristic of me; 5 = Very 
characteristic of me). The scale has been shown to be valid and reliable 
(Dixson, 2010, 2015). The internal consistency for the scale in this study 
was of a good standard (α = 0.86).1 

3. Results 

Analyses were conducted in JASP (version 0.14.0.0) and SPSS 
(version 28). The datasets can be found on the Open Science Framework 
(https://osf.io/mrfyp/?view_only=1f0f4828e6974b2fb107fd6b61a04 
d5c). Table 1 displays the mean scores and standard deviations for the 

sub-scales of each of the measures (i.e., the BFI, OSES and the stress 
scales) and the Pearson correlation coefficients between these measures. 
As can be seen in Table 1, Conscientiousness and Agreeableness posi-
tively correlated with all aspects of students' online engagement 
(smallest r = 0.15, p < .01). Extraversion positively correlated with 
student's participation in their online studies and their emotional 
engagement and performance (smallest r = 0.13, p < .05), whilst 
Openness positively correlated with students' emotional engagement 
with their online studies (r = 0.33, p < .001). Neuroticism negatively 
correlated with students' participation (r = − 0.14, p < .05), whilst Stress 
Hindrance negatively correlated with performance (r = − 0.13, p < .05) 
and Stress Challenge negatively correlated with students' emotional 
engagement (r = − 0.13, p < .05). 

To examine whether personality traits and stress perception were 
able to predict the different types of engagement measured by the OSES, 
multiple regressions were performed with the Big Five Personality Traits 
and Challenge Stress and Hindrance stress as predictors of the different 
types of online engagement.2 

3.1. Skills engagement 

A standard multiple regression (using the “enter” method) was per-
formed with the Big Five personality traits and stress perception scores 
as predictors of students' online engagement skills (e.g., the extent to 
which they studied regularly and were organised). The regression model 
was significant F (7, 293) = 29.76, p < .001, adjusted R2 = 0.40. 
Conscientiousness (β = 0.61, p < .001) and Neuroticism (β = 0.16, p <
.01) were significant predictors of the students' online engagement 
skills. All other predictors were non-significant (all p > .05). 

3.2. Emotional engagement 

An identical multiple regression was conducted to examine whether 
the same predictor variables could predict students' emotional engage-
ment with their learning (e.g., whether they had a real desire to learn). 
The model was significant F (7, 293) = 16.08, p < .001, adjusted R2 =

0.26. Conscientiousness (β = 0.35, p < .001), Openness (β = 0.38, p <
.001), Neuroticism (β = 0.14, p < .05) and Challenge Stress (β = − 0.15, 
p < .05) were significant predictors of students' emotional engagement 
with their learning. All other predictors were non-significant (p > .05). 

3.3. Participation 

Another multiple regression with the same predictor variables was 
performed to examine their potential ability to predict students' 
participation in their online learning (e.g., whether they participate in 
forums and online conversations). The model was significant, F (7, 293) 
= 8.40, p < .001, adjusted R2 = 0.15. Significant predictors included 
Extraversion (β = 0.33, p < .001), Conscientiousness (β = 0.12, p < .05) 
and Agreeableness (β = 0.12, p < .05). All other predictors were non- 
significant (p > .05). 

3.4. Performance 

To examine whether the Big Five personality traits and stress 
perception scores predicted students' performance (e.g., whether they 
did well on tests and got good grades), an ordinal regression was per-
formed. An ordinal regression was conducted as the performance sub-
scale only consisted of two items and the data was negatively skewed. 
The model was significant, χ2 (7) = 31.08, p < .001, McFadden's pseudo 

1 The Cronbach alpha for each of the subscales are as follows: skills 
engagement (α = 0.77); emotional engagement (α = 0.80); participation (α =
0.84). The performance subscale consists of only two items. 

2 Regression analyses were also conducted with age and gender as predictors. 
Age did not predict any type of engagement. However, females provided higher 
skills engagement and performance scores. Additional analyses are reported in 
the supplementary materials. 
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R2 = 0.03. Significant individual predictors included: Conscientiousness 
(B = 0.07, SE = 0.02, OR = 1.07, p < .001), Extraversion (B = 0.04, SE =
0.02, OR = 1.04, p < .05), Neuroticism (B = 0.04, SE = 0.02, OR = 1.04, 
p < .05) and Stress Hindrance (B = − 0.08, SE = 0.04, OR = 0.92, p <
.05). 

4. Discussion 

The current study examined the relationship between the Big Five 
personality traits, stress perception and students' online engagement 
during the COVID-19 pandemic, when teaching activities were delivered 
online. Four key findings emerged. Firstly, conscientiousness positively 
predicted all forms of online engagement, further cementing its status as 
a desirable trait in students. Secondly, extraversion positively predicted 
students' participation and performance in their online studies which 
contrasts with some previous studies (e.g., Furnham et al., 2013). 
Thirdly, neuroticism served as a predictor of skills engagement, 
emotional engagement and performance, whilst agreeableness and 
openness respectively predicted participation and emotional engage-
ment. Fourthly, stress hindrance negatively predicted students' perfor-
mance, whilst challenge stress negatively predicted emotional 
engagement. These findings demonstrate the importance of personality 
traits and stress perception in predicting students' online engagement 
which is likely to become increasingly important given the trend to-
wards blended learning (Jackson, 2020). 

Given that conscientiousness is typified by hard work, organisation, 
and self-discipline it is perhaps unsurprising that it is associated with all 
forms of online engagement measured in this study. Conscientiousness 
has consistently been reported as a positive predictor of academic per-
formance and success using a variety of outcome measures (e.g., Mam-
madov, 2021; O'Connor & Paunonen, 2007; Poropat, 2009; Vedel, 
2014). Indeed, it is possible that engagement moderates the relationship 
between the two (see Conard, 2006) although this requires further 
study. The finding that extraversion positively predicted participation 
and performance is perhaps more surprising given that previous studies 
have demonstrated a negative relationship between extraversion and 
academic performance (e.g., Furnham et al., 2013). One explanation of 
the negative relationship between these variables is that students with 
higher levels of extraversion are more likely to engage in the many social 
opportunities at university at the expense of their academic engagement 
and performance (Chamorro-Premuzic & Furnham, 2014). The fact that 
this was not observed in the current study might be explained by the 

COVID-19 lockdown conditions which removed social opportunities 
that could distract extraverted students from engaging in their studies. 
This might be particularly relevant for first year students living on 
campus as they were unable to take part in the usual social activities on 
campus. Instead, their online studies now provided them with a way to 
meet many students and create a sense of connectedness with others, 
which according to self-determination theory (SDT; Deci & Ryan, 1985) 
provides them with motivation to engage with their studies. 

The finding that neuroticism predicted engagement skills, emotional 
engagement and performance is noteworthy as previous studies have 
shown a heterogeneous relationship between neuroticism and academic 
performance (e.g., O'Connor & Paunonen, 2007; Vedel, 2014). Impor-
tantly though neuroticism accounted for a relatively small percentage of 
the variance in all instances relative to other predictors and appeared to 
arise because of suppressor effects within the regression models. 
Bivariate correlations exploring the relationships did not corroborate 
the findings. The finding that agreeableness only predicted participation 
suggests that whilst students scoring higher in agreeableness may be 
more willing to engage in forums and online chats when requested, this 
does not extend to deeper forms of engagement (e.g., enhanced 
emotional engagement). Similarly, whilst openness may result in greater 
emotional engagement, it does not relate to other forms of engagement 
and performance which contrasts with some previous findings (e.g., see 
Mammadov, 2021). Finally, the findings in relation to stress perception 
provide some support for the notion of challenge and hindrance stress 
proposed by LePine et al. (2004). Stress hindrance did negatively predict 
performance. However, challenge stress did not positively predict per-
formance or other forms of engagement which might be expected (see, 
LePine et al., 2004). The direction of the relationship between the var-
iables is also unclear and only longitudinal studies will be able to address 
this. 

Taken together these findings show that personality traits and stress 
perception are important factors which influence students' online 
engagement with their studies. Interestingly, Audet et al. (2021) have 
also reported a link between personality traits and students' online 
engagement during the COVID-19 pandemic. However, these authors 
found that only openness to experience predicted students' online 
engagement. In their study though engagement was only measured by 
two self-report items and different types of engagement were not 
measured which may account for the differences reported in our study. 
Yu (2021), however, have recently produced some conceptually similar 
results to those we report here. In their survey-based study with students 

Table 1 
Mean scores (standard deviations) for the subscales of the Big Five Inventory, the Online Student Engagement Scale and the Stress Hindrance and Challenge Scales, and 
the Pearson correlation coefficients between these measures.  

Scale Mean (SD) 1 2 3 4 5 6 7 8 9 10 11 

BFI 
Openness (1) 35.09 (5.40) – − 0.13* 0.08 0.02 − 0.04 − 0.02 0.33*** 0.07 0.00 0.00 0.01 
Conscientiousness (2) 29.43 (6.15)  – 0.09 0.33*** − 0.12* 0.61*** 0.32*** 0.18** 0.26*** − 0.13* − 0.08 
Extraversion (3) 25.32 (6.81)   – 0.14* − 0.33*** 0.03 0.13* 0.36*** 0.14* − 0.15* − 0.09 
Agreeableness (4) 33.86 (5.46)    – − 0.17** 0.27*** 0.15** 0.20*** 0.15** 0.02 0.08 
Neuroticism (5) 27.28 (6.71)     – 0.08 − 0.02 − 0.14* − 0.02 0.46*** 0.38***  

OSES 
Skills (6) 20.07 (4.32)      – 0.47*** 0.31*** 0.38*** 0.05 − 0.02 
Emotional (7) 16.83 (3.92)       – 0.32*** 0.27*** − 0.09 − 0.13* 
Participation (8) 14.96 (4.98)        – 0.17** − 0.07 − 0.03 
Performance (9) 7.90 (1.51)         – − 0.13* − 0.04  

Stress scales 
Stress hindrance (10) 14.25 (3.79)          – 0.56*** 
Stress challenge (11) 16.13 (4.54)           – 

Note. 
* Denotes statistical significance <0.05. 
** Denotes statistical significance <0.01. 
*** Denotes statistical significance <0.001. 
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enrolled in a Chinese public university, the authors found that consci-
entiousness, agreeableness, and openness to experience, positively 
correlated with learning outcomes which included student engagement. 
In their study though learning outcomes was a composite score of stu-
dents' engagement, attendance and performance and therefore pre-
vented analysis of the relationship between the FFM and specific types of 
engagement that are measured in the current study. 

4.1. Implications and limitations 

Considering the increased usage of online delivery methods, it is 
important to be able to identify students who are at risk of failing to 
engage with their online learning. The current results suggest students 
who are low in conscientiousness (predictive of all types of engagement) 
and extraversion are at particular risk of low engagement. These factors 
have been identified as predictors of academic success in traditional 
settings, however, given the lack of external reinforcers in online set-
tings personality traits arguably play an even greater role in online 
learning (see Trapmann et al., 2007). The results therefore suggest there 
is merit to the idea of students completing psychometric tests of per-
sonality (e.g., during the admissions process) to identify those who are at 
risk of poor online engagement. The inclusion of psychometric tests as 
part of the admissions process is something which has been considered 
previously (e.g., Trapmann et al., 2007) but has been dismissed due to 
potential gaming of the tests. An alternative approach is to provide 
students with a pedagogic exercise where they complete these tests and 
are informed of the personality traits which are associated with 
engagement, the benefits of engagement, and their performance relative 
to established norms on these tests. This could provide students (and 
staff) with valuable insights into aspects of their personality and their 
potential to influence their engagement and performance. 

There are limitations from the current study though. For instance, 
this study relies on self-report measures and has not been linked to 
objective measures such as time spent by students within their virtual 
learning environment. These data also relate to a single UK institution 
and students studying psychology thus limiting their generalisability. 
Examination of the sample means for each personality trait compared to 
the means for an American general population (Srivastava et al., 2003), 
also revealed that whilst extraversion and neuroticism scores were 
comparable (ps > 0.05), scores for conscientiousness and openness were 
lower than the general population and scores for agreeableness were 
higher than the general population (ps < 0.001). As such, future 
research should seek to examine whether the same patterns of results 
would be observed when objective measures are used from a range of 
institutions both within the UK and elsewhere and incorporate explicit 
attention checks for students completing self-report measures. 

In conclusion, the current study demonstrated the importance of 
personality traits and stress perception in influencing students' online 
engagement during the COVID-19 pandemic, thus demonstrating the 
value of taking these factors into account when considering students 
who are likely to engage and those who may require further support. 
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