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What is active learning, and why should 
we use it?



Passive vs Active Learning

Passive learning: Students listen to a traditional lecture, 
watch a video, or read a book.

Active learning: Students perform activities during class 
that inspire student learning by asking them to reflect upon, 
discuss, and apply the course material.



Data from Freeman S et al.  Proc Natl Acad Sci U S A. 2014 Jun 10; 111(23): 8410-5.

• Meta-analysis of 225 controlled experiments comparing student performance 
in STEM courses under traditional lecturing or active learning (AL). 

• Measured student performance by reporting either student exam scores or 
failure rates.
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Found:
AL improves student performance more than traditional lecture
• AL improves average exam scores improved by about 6%. 
• These results hold across the STEM disciplines.
• AL is effective across all class sizes
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Kozanitis, A., Nenciovici, L. “Effect of active learning 
versus traditional lecturing on the learning 

achievement of college students in humanities and 
social sciences: a meta-analysis.” High Educ (2022). 

https://doi.org/10.1007/s10734-022-00977-8

https://doi.org/10.1007/s10734-022-00977-8
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In a small group:
1. You will receive a set of 3-5 active learning techniques (and some 

examples).

2. Discuss each technique.
• Generally speaking, what kinds of skills or topics could you teach with 

each technique?
• When or why during class would each technique be most useful?
• What are the strengths and weaknesses of each activity? When would 

these activities be most useful?
• What do you think students will learn by doing each technique?
• How would you deploy each technique in class?

3. Identify one strategy that is your favorite and be ready to share it.

So let’s get familiar with some active learning 
techniques!



Examples of active learning 
techniques

1.  Activities to Learn Concepts and Practice Skills Taught in Class
a. Doing Practice Problems or Discussing Guiding Questions to Analyze a Text in Small Groups
b. Statement Correction, or Intentional Mistakes
c. Strip Sequence, or Sequence Reconstruction of a process, argument, or dialogue

2. Activities to Increase Student Involvement, Engagement, and Inclusion
a. Minute Paper, or Quick Write
b. Think-Pair-Share
c. Anonymous Cards
d. Brainstorm
e. Polling 

3. Activities to Help Students Synthesize and Review a Week’s Worth of Content
a. Concept Map
b. Venn Diagram
c. Compare and Contrast



Active Learning
Almost any activity, preferably one that is cooperative and 
with timely feedback, that requires students to recall, think 
about, apply, and verbalize concepts.  

As students participate in these activities, they construct new 
knowledge and build new skills. 



Active Learning
Almost any activity, preferably one that is cooperative and 
with timely feedback, that requires students to recall, think 
about, apply, and verbalize concepts.  

As students participate in these activities, they construct new 
knowledge and build new skills. 

“Anything that involves students in doing things and thinking 
about the things they are doing.”

-Bonwell & Eison, (1991) 



Students Fail Less and Learn More through Active 
Learning
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Students Fail Less and Learn More through Active 
Learning



Example Study of “Traditional Lecture” vs “Active Learning”

Knight JK and Wood WB. “Teaching more by lecturing 
less.” Cell Biol Educ. 2005 Winter; 4(4) :298-310.

Figure 1. Final course point distributions 
(% of possible maximum) in traditional 
(F’ 03, blue) and interactive (S’04, red) 

classes. The number of students 
achieving a final score is shown for five 

ranges of scores.



Example Study of “Traditional Lecture” vs “Active Learning”

Deslauriers L, Schelew E, and Wieman C. “Improved learning in a large-enrollment physics class.” Science. 2011 May 13; 332 (6031): 862-4.



Active learning decreases performance gaps

Ballen CJ, Wieman C, et al. “Enhancing Diversity in 
Undergraduate Science: Self-Efficacy Drives Performance 
Gains with Active Learning.” CBE Life Sci Educ. 2017 
Winter; 16 (4).

Eddy SL and Hogan KA. “Getting Under the Hood: How and for 
Whom Does Increasing Course Structure Work?” CBE Life 
Sciences Education. 2014; 13(3): 453-468.
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Research comparing the two methods has consistently found that students overall 
perform better in active-learning courses than in traditional lecture courses. 
However, women, minorities, and low-income and first-generation students benefit 
more, on average, than white males from more affluent, educated families.

M



Benefits of using active learning
● Improves exam scores  (+6%) (Freeman et al., 2014; Kozanitis and 

Nenciovici, 2022.)

● Students are less likely to fail vs. traditional lecturing (Freeman et al., 
2014)

● Decreases achievement gap for first generation and underrepresented 
students (Eddy and Hogan, 2014; Ballen et al., 2017)

No Sleeping Students It’s fun!
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1. Choose a topic you have taught or expect to teach.

2. From the list of activities, choose one of the active 
learning techniques that is new to you.

3. Spend a few minutes planning an activity that you 
could use to help your students learn your chosen 
topic.

Let’s Practice Making Some Active 
Learning Exercises!



How often should I do active learning?



Student engagement during class time

Lane ES and Harris SE. “A New Tool for Measuring Student Behavioral Engagement in Large University Classes.” JCST.  
2015. 44(6): 83-91.

BERI:
Behavioral
Engagement
Related to
Instruction



COPUS: Characterizes student and instructor 
behaviors during class

2 example courses

Smith MK, Jones FH, Gilbert SL, Wieman CE. “The Classroom Observation Protocol for Undergraduate STEM (COPUS): a 
new instrument to characterize university STEM classroom practices.” CBE Life Sci Educ. 2013 Winter; 12 (4): 618-27. 



COPUS: Characterizes student and instructor 
behaviors during class

2 example courses

Smith MK, Jones FH, Gilbert SL, Wieman CE. “The Classroom Observation Protocol for Undergraduate STEM (COPUS): a 
new instrument to characterize university STEM classroom practices.” CBE Life Sci Educ. 2013 Winter; 12 (4): 618-27. 



An example



An example



An example



An example



An example

A B C



An example



An example



An example



An example



Instructors who reported a decrease 
in student evaluations reported a 
lower percentage of lecture (47%) 
than instructors who reported an 
increase in student evaluations (55%) 
or no change in student evaluations 
(65%).

→ Don’t lecture less than 55% of the 
time.

Henderson C, Khan R, and Dancy M. “Will my student evaluations decrease if I adopt an active learning instructional 
strategy?” Am. J. Phys. 2018; 86(12), 934-942.

Are you concerned that your 
students may be resistant if you 

start using active learning?

Henderson C, Khan R, and Dancy M. “Will my student evaluations decrease if I adopt an active learning instructional strategy?” Am. J. Phys. 2018; 86(12), 934-942.
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Side Note: TeachFX (https://portal.teachfx.com/)



Relationship between teacher strategies and student evaluations

[“Quartile” corresponds to student perception of instructor use of strategies.]

Finelli CJ, Nguyen K; DeMonbrun M, Borrego M, Prince M, Husman J; Henderson C; Shekhar P, and Waters CK. “Reducing Student Resistance to Active 
Learning: Strategies for Instructors.” Journal of College Science Teaching. May 2018; 47(5): 80-91. 



Stains M, “Anatomy of STEM teaching in North American universities.” Science. 2018 Mar 30; 359(6383): 
1468-1470.



What are the best ways to design active learning 
exercises?



(Menekse et al., 2013; Chi et al., 2014; Wiggins et al., 2017; Smith G, 2020.)ICAP Hypothesis

PassiveActive
Students activate their 
own knowledge within 
the boundaries of what 
has been taught in 
class

Students receive 
information without 
overtly engaging

>



(Menekse et al., 2013; Chi et al., 2014; Wiggins et al., 2017; Smith G, 2020.)ICAP Hypothesis

PassiveActiveConstructiveInteractive
Students exchange 
ideas and perspectives
Build off each other’s 
understanding

Students work alone to 
provide explanations 
beyond what is 
presented in class

Students activate their 
own knowledge within 
the boundaries of what 
has been taught in 
class

Students receive 
information without 
overtly engaging

> > >



(Menekse et al., 2013; Chi et al., 2014; Wiggins et al., 2017; Smith G, 2020.)ICAP Hypothesis

PassiveActiveConstructiveInteractive
Student pairs shared 
one activity sheet and 
completed it 
collaboratively

Students interpreted 
graphs and figures as 
they answered 
questions on a 
worksheet

Students read an 8pg 
text and highlighted 
most critical sentences

Students read an 8pg 
text> > >

(Menekse et al., 2013) (Chi et al., 2014)



How can I incorporate active learning into my class 
tomorrow?

● Incorporate a homework problem or practice problem or part of a 
homework assignment into class time as group work.

● Whenever you ask your students a question in class, give them 1 min to 
write an answer before asking for volunteers to share, or let them chat 
with their neighbors for 1-2 min before asking for volunteers.

● Begin class by asking students to answer a question that they won’t be 
able to answer until the end of your lesson, and give them a few 
minutes to try to answer it- it will inspire their curiosity and prime their 
learning.



Ask students to answer a question at the beginning of class that 
they won’t be able to answer until after you teach them that day’s 
lesson

• Flip the common “lecture then ask comprehension question” paradigm
• I.e., introduce content with a question

Schwartz, D. L. & Bransford, J. D. (1998). “A Time for Telling.” Cognition & Instruction, 16, 475-522.

Students who are asked to “invent” a solution 
to a problem + hear a lecture outperform 
students who hear a lecture and then do a 
practice problem

 



Thank you!
Stay in touch and let us know how we can help!

● Farber 2
● ctl@brandeis.edu
● msamuels@brandeis.edu
● CTL Events page
● Keep an eye out for our CTL Newsletter

Some very cool resources:

https://teaching.tools/activities

https://ablconnect.harvard.edu/

mailto:ctl@brandeis.edu
mailto:msamuels@brandeis.edu
https://www.brandeis.edu/teaching/events/index.html
https://teaching.tools/activities
https://ablconnect.harvard.edu/

