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Abstract: The 21st century has seen dramatic changes to education delivery which has widened the 

scope of transnational education and remote learning via various virtual learning environments 

(VLEs). Efficient remote teaching activities require students to be engaged with taught materials 

and academic staff, and for educators to be able to track and improve student engagement. This 

article describes the generation of a predictive mathematical model for students' exam performance 

using VLE engagement indicators and coursework marks together to enable the creation of a model 

with a correlation coefficient of 0.724. This article examines the relationship of each of these variables 

to final exam marks as well as the addition of personal related variable X on the generated model's 

accuracy. Generated models show that each variable has a different impact on the prediction of the 

final exam mark. Results analysis suggests that coursework marks and total VLE page views are the 

major attributes, while personal factors are also found to greatly impact model accuracy. Consider-

ing the case of outliers, who were students with low VLE engagement achieving high exam marks, 

it is proposed that personal factors, such as behavioural factors and study style, also have a signifi-

cant effect on student academic attainment. The generated model can be used by students to im-

prove self-efficacy by adjusting their study style and by educators to provide early interventions to 

support disengaged students. This model can be replicated in different remote learning settings and 

transnational education, and the findings might be insightful for courses with remote learning strat-

egies to investigate the key educational, personal and engagement parameters for student overall 

success.  
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Appendix A: Supplementary data 

 

Supplementary Figure S1: Virtual learning environment engagement indicators and coursework 

marks that are used in the study as input data for all students (N=55 students). The y-axis repre-

sents the value of the indicator (total participation number, number of days since last login and 

total number of page views) or the coursework and practical marks per student (x-axis). 

 



Pharmacy 2022, 10, 4 3 of 3 
 

 

 

Supplementary Figure 2: Virtual learning environment engagement indicators and coursework 

marks that are used in the study as input data for students without outliers (N=47 students). The 

y-axis represents the value of the indicator (total participation number, number of days since last 

login and total number of page views) or the coursework and practical marks per student (x-axis). 

 

 

Supplementary Figure 3: Final exam marks prediction using the developed models versus the 

original/actual exam marks: (a) with outliers (55 students), (b) without outliers (47 students)  

 

 

0

10

20

30

40

50

60

70

80

1
2 3

4
5

6
7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22
23

24
25

262728293031
32

33
34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49
50

51
52

53
54 55

Original

Predicitions using Equation 1

Predicitions using Equation 5

0

10

20

30

40

50

60

70

80

1
2 3

4
5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
21

22
23242526

27
28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43
44

45
46 47

Original

Predicitions using Equation 3

Predicitions using Equation 7

(a) (b)


