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• Active learning that promotes higher order thinking can 
benefit student performance.

• Flipped classroom designs can provide valuable 
opportunities for active learning.

• However, the extent to which students engage in higher 
order thinking may vary based on the specific activities 
and questions provided in the flipped class.

• I examined whether changing the structure of two types of 
activities in an ecology class could enhance student 
engagement.

METHODS

Student engagement (participation in and perception of the 
course) will increase when students are provided with 
additional opportunities for higher order thinking and 
discussion in small groups. 

Course Type
• A freshwater ecology class with a flipped classroom 

design.
• Enrollment is typically 10 - 20 upper-level undergraduate 

students and 3 – 5 graduate students.
• A typical class consists of students working in small 

groups (3 - 5 students) on sets of questions related to the 
lecture or a whole class discussion of a scientific paper.

Modification
• I added an open-ended “challenge” question to the 

beginning of each question set that required students to 
apply their knowledge to a new situation or to analyze or 
evaluate new information. 

• I divided students into groups during discussions of 
scientific papers and had each group interpret one of the 
figures, synthesize the information it contains, and present 
it to the rest of the class. 

• Compared with course evaluations from the 
previous year, student’s ratings and self-
reported participation in the course increased. 

• 100% of students rated their participation as 
high or very high compared to 50% the 
previous year.

• Student ratings of the instructor increased 
from 4.31 to 4.67. 

• Student ratings of the course increased from 
4.25 to 4.71.

These results suggest that these achievable 
modifications to the class activities had a 
positive impact on student engagement and 
perception of the course.
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