
Journal of Hospitality, Leisure, Sport & Tourism Education 31 (2022) 100397

Available online 6 July 2022
1473-8376/© 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Association between attendance, online course activity time, and 
grades: Analysis of undergraduate sport science cohorts during the 
COVID-19 pandemic 

Mitchell J. Finlay *, Thomas Simpson, Daniel J. Tinnion 
Department of Sport & Physical Activity, Edge Hill University, St Helens Road, Ormskirk, Lancashire, L39 4QP, United Kingdom   

A R T I C L E  I N F O   

Keywords: 
Higher education 
Student performance 
COVID-19 
Blended learning 

A B S T R A C T   

The possible links between attendance and grades in higher education has been well researched, 
though less so within blended learning, or within sport and exercise science (SES) cohorts. This 
study explored the relationships between attendance, online course activity time, and the grades 
of SES cohorts during blended learning, throughout the COVID-19 pandemic. Overall, both 
attendance and online course activity time were moderately (rs = 0.43, p < 0.05) and strongly (rs 
= 0.60; p < 0.05) correlated with grades. Monitoring online activity time may aid in the iden-
tification and management of students that are ‘at risk’ of achieving poor grades.   

1. Introduction 

Interest in Higher Education (HE) continues to grow in the UK, reflected in the year-on-year (2017–2020) increase in under-
graduate UCAS applications (House of Commons (HOC), 2021; UCAS, 2021). Whilst there may be many reasons why a student decides 
to embark on a degree programme, the previous literature demonstrates that for UK students, the decision may be chiefly attributed to 
career focus (Byrne et al., 2012; Balloo et al., 2017). That is, students possess an extrinsic motivation to gain a degree as they consider 
their prospects for future professional life (Al-Fattal & Ayoubi, 2013). Recent data from UCAS showed the sport and exercise science 
(SES) degree programme is one of the most popular choices in the UK (UCAS, 2020), which may suggest that the SES industry is a 
competitive one. Thus, obtaining good grades and succeeding at university may be viewed as an important factor contributing to 
students’ professional success. 

Research has generally shown positive correlationsbetween attendance and performance in HE (Büchele, 2021; Crede et al., 2010; 
Stanca, 2006; Cohn & Johnson, 2006; Paisey & Paisey, 2004; Durden & Ellis, 1995). While observations in SES are lacking, Gough et al. 
(2021) recently observed a small relationship between attendance and grades in first year sport degree students (rs = 0.327, p <
0.001), including those enrolled on a SES programme. However, little is known about the relationship between attendance and grades 
in blended learning environments, such as the temporary online pivot necessitated by COVID-19 (Student crowd, 2020). Blended 
learning is the integration of online learning experiences with face-to-face teaching (Castro, 2019; Dziuban et al., 2018; Watson, 2008). 
Specifically, students may enjoy face-to-face learning, as well as observing live content online, or referring to said content flexibly, at a 
time of their convenience (Bower et al., 2015; Hastie et al., 2010; Li et al., 2020; McBrien et al., 2009). Whilst virtual delivery cannot 
substitute face-to-face learning (Burki, 2020; Martin & Bolliger, 2018), newly developed technologies (Dziuban et al., 2018) have 
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enabled effective asynchronous learning and collaboration (Nerantzi, 2017). As such, the value of in-person attendance, whereby 
traditional delivery, i.e. lectures, may be gradually losing their relevance (Moore, 2020). Therefore, exploration of other variables, 
such as online course activity time, interaction with online tasks, or learning material downloads, all of which would reflect the partial 
remote working the Covid-19 pandemic demanded, is required. 

Previous research has also explored a link between student engagement and grades, typically finding positive relationships between 
the two (Kuh et al., 2008; Pike et al., 2012; Vizoso et al., 2018). However, this has largely comprised the self-reporting of engagement, 
which may be problematic (Büchele, 2021). Modern advancements in learning analytics within learning management systems (LMS), 
have enabled the monitoring of student ‘engagement’ and progress with online course content. The time spent by students utilising the 
vast amount of learning and assessment content rapidly produced by institutions during COVID-19 (Donitsa-Schmidt & Ramot, 2020), 
may be an alternative indicator for student performance. Indeed, a small body of research has found positive relationships between 
time spent utilising online course content, and performance (Cerezo et al., 2016; Yu & Jo, 2014; Calafiore & Damianov, 2011; 
Macfadyen & Dawson, 2010). At a time of rolling national lockdowns and self-isolations, analysis of potential associations between 
time spent utilising online course activity, and grades, may be useful in assessing the effectiveness of blended learning, and monitoring 
student progress, both from an institutional and tutors’ perspective. 

Therefore, the aim of the current study was to explore the associations between both attendance and online course activity time, 
and grades achieved in undergraduate SES cohorts, during the COVID-19 pandemic. It was hypothesised that both attendance and 
online course activity time would correlate significantly with grades, though the rapid switch in learning mode gave much uncertainty 
on the magnitude of any associations. 

2. Methods 

Three Graduate Teaching Assistants (GTA) working in the sport department of a university in the North West of England, conducted 
this study. Attendance and grading data from students enrolled on a full-time BSc (Hons) Sport and Exercise Science degree, was 
collated throughout the 2020/2021 academic year. Specifically, this pertained to select modules across 3-year groups, whereby GTA’s 
were responsible for teaching delivery. The attendance and grades analysis were performed on 8 modules, and the online course 
activity time and grade analysis was performed on 7 select modules (Table 1). Taught content comprised adapted face-to-face teaching, 
synchronous and asynchronous virtual lectures, seminars, question and answer sessions, and group and 1-1 meetings. 

2.1. Data collection 

Student grade data was downloaded from the university’s LMS following their release by the department. Assessment methods 
varied across modules, including; written assignments, presentations and time-limited assessments, all of which were conducted 
remotely. Attendance in-person was initially obtained through the self-check in system via a phone or tablet device, introduced by the 
institution to minimise COVID-19 transmission. Online learning attendance was obtained through the institutions LMS system. All 
attendance data was subsequently uploaded to and downloaded from Qwickly. All data was anonymised, with each student identified 
only by their student ID. Ethical approval for this study was provided by the University’s Research Ethics Sub-committee (URESC) and 
was conducted in accordance with the Helsinki Declaration (World Medical Association, 2008). 

2.2. Participants 

For inclusion in the study, students were required to have been enrolled on a full-time BSc (Hons) Sport and Exercise Science degree 
at a university in the North West of England. This included 1st, 2nd, and 3rd year undergraduates. Further inclusion criteria specified 

Table 1 
Grades, attendance, and online course activity time for individual modules and across year groups.  

Year and Module Grade Attendance Online course activity time (hrs) 

1st Year 
SPT1438 - Fundamentals of High Performance Sport 50% 76% 32.4 ± 22.4 
SPT1434 – Fundamentals of Sport and Exercise Psychology 57% 59% 60.8 ± 40.5 
SPT1439 - Fundamentals of Physical Activity, Exercise and Health 51% 67% 22.7 ± 19.1 
1st Year overall 53% 68% – 
2nd Year  
SPT2432 - Sport and Exercise Biomechanics 52% 63% 29.2 ± 17.7 
SPT2438 - Training Methods for High Performance Sport 55% 62% 41.1 ± 26.7 
SPT2437 - Researching Sport and Exercise Sciences 52% 50% 32.2 ± 19.2 
SPT2439 - Scientific Principles of Exercise and Health 55% 50% 29.2 ± 21.0 
2nd Year overall 54% 56% – 
3rd Year 
SPT3436 – Applied Skill Acquisition in Sport 58% 62% – 
All modules and year groups 
Overall 54% 61% – 

Data are mean ± SD, and percentages where applicable. SPT = Sport. 
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that the students must have attended at least one session (either in-person or online), listed as having engaged in online course activity, 
and completed at least one assessment in the academic year. Those who did not meet these criteria were removed from the analysis. 

2.3. Statistical analysis 

All data were downloaded and inputted into a Microsoft Office Excel file to obtain Mean ± SD values. Where applicable, this 
included calculating grades, attendance, and online course activity time data at the individual module, across year group, and across 
all module and year group levels. For inferential analysis, the Shapiro-Wilk test was conducted to initially test for normality, whereby 
the assumption of normality was violated. Therefore, the Spearman’s rank test (rs) was chosen as a non-parametric alternative. Initial 
observation of a scatterplot determined if the relationship between variables was monotonic, prior to performing the Spearman’s Rank 
test. The following thresholds from Hopkins (2000) were applied to classify the strength of positive relationships; very weak 
(0.00–0.19), small (0.20–0.39), moderate (0.40–0.59), strong (0.60–0.79) and very strong (0.80–1.00). All statistical analyses were 
performed via PASW Statistics Editor 25.0 for mac (SPSS Inc, Chicago, USA), with statistical significance set at p ≤ 0.05. Data is 
reported as mean ± SD and percentages where applicable. 

3. Results 

3.1. Descriptive analysis 

A total of 194 undergraduate students across 3-year groups (1st year 105; 2nd year 54; 3rd year 35) were included in the study. 
Table 1 displays the mean ± SD and percentages of attendance, online course activity time, and grades of each module and across year 
groups. 

3.2. Correlation 

3.2.1. Attendance and grades 
Fig. 1a highlights the overall significant moderate positive correlation (rs = 0.43; p < 0.05) between attendance and grades across 

all modules and year groups. A range of small to strong positive relationships was also evident at the individual module and year group 
level (Table 2). 

3.2.2. Online course activity and grades 
Fig. 1b highlights the overall significant strong positive correlation (rs = 0.60; p < 0.05) between the time spent on online course 

activity and grades across all modules and year groups. A range of small to strong relationship was also evident at the individual 

Fig. 1. Scatter graphs illustrating the relationship between a) Attendance and grade b) Online course activity time and grade, across all modules and 
year groups. rs = Spearman’s rank correlation coefficient. 
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module and year group level (Table 2). 

4. Discussion 

This study aimed to explore whether student attendance correlates with grades. Considering the move to blended learning due to 
COVID-19, this study also explored whether the time spent utilising online course activity may also independently correlate with 
student grades. In line with the studies hypothesis, both attendance and online course activity time significantly and positively 
correlated with student grades. Interestingly, a higher correlation with grades was evident in online course activity time when 
compared to attendance during an academic year of predominantly blended learning. This suggests that for a course that is partly 
delivered online with a clear reduction in face-to-face teaching, the former may be a more appropriate variable to monitor and su-
pervise students that are ‘at risk’ of achieving poor grades, more so than simply monitoring attendance. 

When accounting for attendance in all modules across all year groups, the moderate correlation with grades found in the current 
study, corroborates the findings of previous literature (Büchele, 2021; Crede et al., 2010; Stanca, 2006; Cohn & Johnson, 2006; Paisey 
& Paisey, 2004; Durden & Ellis, 1995). The persisting link between the two within a blended learning model presented in the current 
study, is perhaps the most interesting finding. The relationship between attendance and grades was greater in the present study, than 
that found in a previous study that analysed multiple sport degree programmes from the same institution (rs = 0.327, p < 0.001) 
(Gough, Duffel & Eustace, 2021). Though, when the authors considered the SES programme only, the significant positive correlation of 
(rs = 0.467, p < 0.001) was notably similar to that found in the present study. Overall attendance of the SES cohort analysed in the 
above-mentioned study was greater (89%), when compared to the present study (68%). It is established that attendance may be a 
crucial element of student performance; however, this study suggests that in the current academic year (2020–2021), it may not be 
deemed as essential when compared to previous years where unique circumstances were experienced. Specifically, self-isolation, 
periods of national lockdown and general disruption to day-to-day life caused by the global COVID-19 pandemic. Indeed, the op-
portunity to engage in online content in an asynchronous manner (discussed later), would decrease the reliance on attending live 
sessions. It must be noted that online learning would require access to the internet, which may marginalise those students with no or 
poor broadband coverage (Cullinan et al., 2021). Students home learning environment must also be considered, whilst some students 
may simply not enjoy learning from home (Finlay et al., 2022). Nevertheless, the moderate correlation between attendance and grades 
across all modules and year groups considered in the present study, highlights the important contribution to student performance 
within a blended learning model. 

It appears then, that while general relationships exist, it may also be valuable to further consider each programme independently. 
For example, Gough et al. (2021) proposed that the multiple different forms of assessment performed on a SES programme may provide 
an added layer to any interpretation of the impact of attendance on grades versus other sports degrees, not covered here. On an in-
dividual module level in the present study, all modules showed a moderate to strong correlation between attendance and grades, with 
the exception of a single 2nd year module (SPT2437), which presented a small relationship. This may be due to the differing nature of 
the module (centred on research methods for SES), and while precise reasons remain to be elucidated, this module was poorly attended 
relative to many of the remaining modules (50%). Specifically, the above module focuses on developing students’ ability to understand 
and run various statistical analyses. Previous research has indicated that as many as 80% of students experience statistics anxiety 
which can lead to academic procrastination on such modules (Onwuegbuzie, 2004). This potentially explains both the relatively low 
attendance on this module, and the small relationship between grades and attendance (i.e., statistics anxiety reducing engagement on 
academic tasks). 

As mentioned previously, taught content in this study comprised adapted face-to-face teaching, synchronous and asynchronous 
virtual lectures, seminars, infographics, question and answer sessions, and group and 1-1 meetings. All of which were rapidly 
developed in response to the temporary online pivot, and subsequent adoption of a blended learning model. Therefore, whilst face-to- 

Table 2 
Correlation between attendance, online course activity and grades in individual modules, and across year groups.  

Year and module Attendance and grades Online course activity time and grades 

rs p value Strength rs p value Strength 

1st Year 
SPT1438 - Fundamentals of High Performance Sport 0.57 <0.0005 Moderate 0.69 <0.05 Strong 
SPT1434 - Fundamentals of Sport and Exercise Psychology 0.53 <0.0005 Moderate 0.38 <0.05 Small 
SPT1439 - Fundamentals of Physical Activity, Exercise and Health 0.61 <0.0005 Strong 0.65 <0.05 Strong 
1st Year overall 0.45 <0.0005 Moderate 0.58 <0.05 Moderate 
2nd Year 
SPT2432 - Sport and Exercise Biomechanics 0.44 0.002 Moderate 0.71 <0.05 Strong 
SPT2438 - Training Methods for High Performance Sport 0.43 0.006 Moderate 0.72 <0.05 Strong 
SPT2437 - Researching Sport and Exercise Sciences 0.38 0.009 Small 0.53 <0.05 Moderate 
SPT2439 - Scientific Principles of Exercise and Health 0.74 <0.0005 Strong 0.77 <0.05 Strong 
2nd Year overall 0.46 <0.0005 Moderate 0.65 <0.05 Strong 
3rd Year 
SPT3436 - Applied Skill Acquisition in Sport 0.687 <0.0005 Strong – – – 

rs = Spearman’s rank correlation coefficient. SPT = Sport. 
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face time with staff may have been minimised during these periods, students may have had an increased staff contact time through the 
various online methods listed above. The link between online course activity time and grades found in the present study, corroborates 
that of previous work (Cerezo et al., 2016; Yu & Jo, 2014; Calafiore & Damianov, 2011; Macfadyen & Dawson, 2010). The overall 
strong correlation between the two in the present study; however, was greater than that found by Macfadyen and Dawson (2010), 
whereby a small correlation (rs = 0.340; p < 0.05) was reported in an online undergraduate biology programme. Carver et al. (2017) 
found that masters students who spent more total time within the course were significantly (p = 0.001) more likely to achieve an A 
grade, compared to those who did not. The latter study looked deeper into the use of the different online content and found significant 
correlations between achieving an A grade and total time in course, time spent in the content modules, and time within synchronous 
online sessions. Macfadyen and Dawson (2010) had also previously explored a host of variables related to assessment, mail and 
messages correspondence, web links viewed, visits to the MyGrades tool, and more. The authors found that the highest correlations 
with grades, were in the total number of discussion messages posted (rs = 0.52; p < 0.05); number of online sessions (rs = 0.40; p <
0.05) and total time online (rs = 0.34; p < 0.05). The authors reported that total time spent online correlates only weakly to grades, and 
that total time online is not a significant predictor variable of student grade in regression models. The main reason for such discrepancy 
between that study, and the present one, may of course be related to the rapid and perhaps more importantly, forced change of learning 
mode in the latter. Interestingly, Macfadyen and Dawson (2010) also found that contribution to course discussion forums was the most 
significant predictive variable with a regression coefficient β of 0.44. Unfortunately, analysis of the time spent in different online 
content elements, or the various other analysis performed by Macfadyen and Dawson (2010), was beyond the scope of the current 
study. 

The 1st year grades obtained in the current study were similar to that obtained on the same programme at the same institution, pre- 
pandemic (Gough et al., 2021). This may suggest that the alternative content provided online was effective for student learning, 
despite the challenges and the more pessimistic student perceptions associated with this method of teaching and learning, compared 
with a ‘normal’ academic year (Finlay et al., 2022). However, it is worth noting that select assessments were adapted in the current 
study to allow for social distancing, such as online time-limited assessments. Therefore, direct comparisons should be interpreted with 
caution. 

The moderate and strong relationships exhibited between attendance and grades, and time spent in online course activity, and 
grades, suggest the importance of these two elements to student performance. Analysis of LMS data can be useful in highlighting the 
most important metrics correlated with success, and as found in the current study, may be a better metric than simply monitoring 
attendance in a blended learning environment. Likewise, the LMS can be a key tool for monitoring student performance and highlights 
the importance of engagement with the LMS content for students. When interpreted appropriately, the monitoring of attendance and 
online activity time may provide valuable predictors and indicators for student performance. Academic staff should however apply 
context to both variables, as there may be differences in accessibility for students with different socioeconomic status. This must also be 
balanced against practicality. The added administrative burden on academic staff, who have experienced challenging times in teaching 
during the global pandemic, must also be considered. Future research may wish to extend the variables analysed to reflect the various 
different online course elements, and engagement with discussion forums within a SES cohort. 

4.1. Limitations 

The authors wish to identify the limitations within the study. Firstly, though perhaps not a limitation as this was determined by 
ethical approval, only the modules that the GTA’s taught on were considered in the analysis. Consequently, this may not reflect the link 
between attendance, online course activity time, and grades for all modules of the programme. Linked to this, is the fact that a smaller 
sample of 3rd year students were included in the study, and that online course data was not always available for the specific module 
(SPT3436). For this reason, we elected to display grade and attendance data only, where a solid contribution to the results and later 
discussion could be made. A further limitation is that students are able to download content from the institutions LMS onto their device 
for later use, therefore such activity may not be logged as ‘online’ activity. Additionally, this analysis does not allow for an observation 
of when students accumulated online course activity time. For example, whether students consistently interacted with content, or 
where students may have interacted in a ‘rush’ for an exam or other assessment. It must also be noted that variation in the online course 
activity time is to be expected, as a combination of long-thin and short-fat modules were analysed in the study. Indeed, it is logical to 
suggest that more online course activity does not necessarily equate to more engagement with learning material, and so future work 
may seek to better define ‘engagement’ with respect to the online learning material, before quantifying any relationship between the 
two. Future research could also consider questionnaires or self-reporting methods to identify the factors that may affect attendance and 
online course activity time, and in turn, grades. Likewise, as mentioned in the discussion, the present study did not extend its analysis 
to specific elements of online course activity, though time online does represent an important start. 

5. Conclusion 

This is the first study to explore both attendance and time spent in online course activity data, in relation to undergraduate SES 
student grades. In agreement with previous work, there was a moderate correlation between attendance and grades, whilst there was 
also a strong correlation between online course activity time and grades. These findings suggest that in periods of social restriction, or 
in blended learning courses, the monitoring of online course activity time may be useful. This may be more useful than simply 
monitoring attendance, though our findings show this is also an important variable to monitor. Specifically, both variables may offer 
suitable indicators or predictors of student grades when interpreted appropriately. The present study represents an interesting start; 
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however, future research should aim to utilise the various data analytics offered by LMS, to obtain a deeper understanding of which 
variables are more strongly correlated with student performance within a SES context. This may aid in the development of intervention 
procedures, whereby ‘at risk’ students could be identified, and provisions put in place, particularly in times of restricted face-to-face 
teaching and learning. 
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