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• Flipped classroom models require students to engage with course 
materials outside of class time. Online learning management 
systems (LMS) are increasingly being used to provide a means to 
deliver and monitor student engagement. Blackboard® (BB) was 
the LMS utilized for the first-year Doctor of Pharmacy (PharmD) 
courses for the Classes of 2025, 2026, and 2027. 

• This study considers data from multiple years of first-year 
PharmD students, which allows for better understanding of the 
trends of student engagement and performance over time.

• To investigate the effect of time pharmacy students spend 
reviewing course materials on a learning management system 
(LMS) on their final grades in Fall and Spring semesters.

• To investigate the effect of presenting student utilization data on 
the engagement of subsequent cohorts 

Hypothesis

The hypothesis is that pharmacy students who spend more time on 
the LMS will earn higher grades overall and in each course. 
Additionally, the hypothesis is that students who have been 
presented with the LMS utilization data from previous cohorts will 
have a better understanding of the amount of time required to be 
successful in a course, which will lead to an increase in time spent on 
the LMS for each cohort. 

• Final grades and student engagement for students in the Class of 
2025 were recorded for 6 courses in the first semester and 5 
courses in the second semester. 

• During the orientation week prior to the start of first-year 
courses, student success personnel presented student utilization 
of the LMS data to the Class of 2026 and 2027, respectively. 

• Using a regression model the effect of time spent on the LMS on 
the final grades of students was estimated. The lower and upper 
5 percentile of class engagement and the average grades of these 
groups was identified. Using this data, engagement with the 
LMS, variability across courses, and the time needed to be 
successful was evaluated.

• Existing data from 512 pharmacy students enrolled in the 2021-
2022, 2022-2023, 2023-2024 P1 year were collected, de-
identified and analyzed. 

• All correlations become statistically insignificant, as seen in Figure 
1 for PHRD 514 (Calculations and Compounding). 

• Average intercept for the Class of 2025 is 84.81, which represents 
the expected average grade when study time is zero. The 
estimate for the effect of study time is 0.0166. This indicates that 
for each additional hour of study time, the expected grade 
increases by 0.0166 points, holding other factors constant. Thus, 
study time has a small but statistically significant positive effect 
on grades.

Figure 1: Correlation between time spent on Blackboard and final grades for PHRD 514 (Calculations and Compounding) across 3 cohorts.

Tables 3, 4, & 5: Average time on the LMS and final grade for the 
lower and upper 5% of students in the Class of 2025, 2026, & 2027, 
respectively. 

Table 1: Average time (hours) engaging with material on the LMS for 
each course for each cohort and an average for 3 years.

Table 2: Average time (hours) engaging with material on 
the LMS for all courses in each semester for each 
cohort and an average for 3 years.

Figure 2: Time 
vs Grade in 
PHRD 503 for 
the Class of 
2026 using a 
logarithmic 
line of best fit. 

Results

Having student success personnel present these data to 
communicate the effort required to perform successfully in a course 
did not result in an increase in the amount of time students were 
engaging with material on the LMS. This data can be insightful and 
helpful to guide student learning.

• Measuring time spent on the LMS is not an accurate 
representation of time associated with study since it was not 
possible to exclude the time a student was online but not engaged 
in study. 

• The data in this study was gathered during a period of transition 
from a hybrid program with more asynchronous material to one 
with more in-person class sessions.

• Some course series, notably the Pharmaceutics and Biological 
Systems courses, underwent changes relating to structure and 
which faculty taught the course, which may have resulted in 
students of that class spending less time on the LMS compared to 
previous years.

• This study demonstrates that each hour of study does not 
necessarily make a large impact on students’ final grades.

• A large portion of the variability in grades remains unexplained by 
study time and course differences alone. 

• The logarithmic nature of this data demonstrates that the first few 
hours of study are most impactful, and there is a point of 
diminishing returns after around the 100th hour of study. This 
data can be shared with students and can help guide 
conversations between student success personnel and students. 

• Now, the question becomes when is the best time to deliver this 
information to students? 
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