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MISCONCEPTIONS IN BIOLOGY AND WHAT TO DO ABOUT THEM

Ø 20 multiple-choice questions assessment tool 

• Designed around core concepts and SLOs of the introductory biology for majors course Bio 121 

• Administered as a pilot and edited by the biology department assessment committee twice

• Fall 2018: Administered as a pre-test to 260 students

Administered as a post-test to 155 students 

• The average student performance in the post-test (mean=61.58%) was 
statistically significantly higher than the average student performance in the pre-
test (mean=50.56%).

• P-value = 4.27x10-5(at the standard 0.05 level) 

• The effect size, also known as “learning gain” (indicates the importance of 
difference between the pre-test and post-test), was 0.77

134 students took both, the pre-test 
and post-test assessments



Caveat: In this analysis we are not looking at learning of individual students but of an overall student 
population that is taking the Bio 121 course, thus, for example, when I state that students have a good 
background mastery of a particular concept, it means that more than 70% of students answered the 
question addressing that particular concept in the pre-test correctly.

Five main observations from the assessment data for this project:

Observation 1: Students began the course with different levels of understanding of key biological 
concepts ranging from very poor to good (based on pre-assessment)

Observation 2: Students left the course with a significant learning gain and with different levels of 
understanding of key biological concepts ranging from poor to good (based on post-
assessment)

Observation 3: As students progressed through the course, their improvement in mastery of different 
concepts varied from nonexistent to significant (depending on the concept)

Observation 4: Students have misconceptions about certain biological concepts which can prevent 
them from learning those concepts 

Observation 5: Taking the course allowed students to clear some (but not all) of the biological 
misconceptions



For the purposes of data analysis, I divided assessment tool 
questions into categories, based on the proportion of correct 
answers students provided to each in the pre-assessment

• Category 1: over 75 % students answered these questions 
correctly, so the student population, on the whole, 
demonstrated a “good knowledge” of the concepts 
targeted by these questions

• Category 2: majority of students (50 to 70%) answered 
these questions correctly, so the student population, on the 
whole, demonstrated a “moderate knowledge”

• Category 3: only 30 to 50% of students could answer these 
questions correctly, so the student population, on the 
whole, demonstrated a “poor knowledge”

• Category 4: less than 30% of students answered these 
questions correctly, so the student population, on the 
whole, demonstrated a “very poor knowledge” of the 
concepts targeted by these questions

Observation 1: Students began the course with different levels of understanding of key biological concepts 
ranging from very poor to good (based on pre-assessment)



If students appear to have a good background knowledge for one question it doesn’t guarantee that they 
will have one of another question that targets the same concept. 



Observation 2: Students left the course with a significant learning gain and with different levels of 
understanding of key biological concepts ranging from poor to good (based on post-test)



The pre-assessment observation that if students appear to have a good background knowledge for one 
question doesn’t guarantee that they will have one of another question that targets the same concept 
persists in the post-assessment 



Observation 3: As students progressed through the course, their improvement in mastery of different 
concepts varied from nonexistent to significant (depending on the question and concept)



Incorrect answers in pre- and 
post-assessment:

Solid red line represents a cut-
off for misconceptions that were 
selected at a rate higher than 
25%

Dotted red line represents a cut-
off for potential misconceptions 
selected at a rate 19-25%

Observation 4: Students have misconceptions about certain biological concepts which can prevent them from 
learning those concepts 



 

 Solid blue line marks the cut off for “good knowledge” category (70% or more correct answers) 
Dashed blue line marks the cut off for “moderate knowledge” category (50-70%), 
Dotted blue line divides the “poor knowledge” (30-50% or more correct answers) and “very poor knowledge” (below 30%)
Solid red line represents a cut-off for misconceptions that were selected at a rate higher than 25%
Dotted red line represents a cut-off for potential misconceptions selected at a rate 19-25%,



Observation 5: Taking the course allowed students to clear some (but not all) of the biological misconceptions
























