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�´�/�H�D�U�Q�L�Q�J���>�L�V�@���D���«�À�œ�V�i�Ã�Ã that leads to �V�…�>�˜�}�i, which occurs 
as a result of �i�Ý�«�i�À�ˆ�i�˜�V�i and increases the potential for 
improved performance and future learning (p. 3).” Prince 
(2004) further points out that:

In practice, active learning refers to activities 
�W�K�D�W���D�U�H���L�Q�W�U�R�G�X�F�H�G���L�Q�W�R���W�K�H���F�O�D�V�V�U�R�R�P�����7�K�H���F�R�U�H��
elements of active learning are student activity 
and engagement in the learning process. Active 
learning is often contrasted to the traditional 
lecture where students passively receive 
information from the instructor (p. 1).  

Berry (2008) further postulates that four key elements 
�F�K�D�U�D�F�W�H�U�L�]�H���D�O�O���D�F�W�L�Y�H���O�H�D�U�Q�L�Q�J���D�S�S�U�R�D�F�K�H�V�������������F�U�L�W�L�F�D�O��
thinking, (2) individual responsibility for learning, (3) 
�L�Q�Y�R�O�Y�H�P�H�Q�W���L�Q���R�S�H�Q���H�Q�G�H�G���D�F�W�L�Y�L�W�L�H�V�����D�Q�G�����������R�U�J�D�Q�L�]�D�W�L�R�Q��
�R�I���O�H�D�U�Q�L�Q�J���D�F�W�L�Y�L�W�L�H�V���E�\���W�K�H���S�U�R�I�H�V�V�R�U�����7�R���D�P�S�O�L�I�\���H�D�F�K���R�I��
these components, critical thinking can be promoted through 
�K�L�J�K�H�U���R�U�G�H�U���W�K�L�Q�N�L�Q�J���W�D�V�N�V���S�U�H�G�L�F�D�W�H�G���R�Q���%�O�R�R�P�·�V����������������
well-known taxonomy: analysis, synthesis, and evaluation. 
�%�U�R�R�N�À�H�O�G�����������������D�O�V�R���H�P�S�K�D�V�L�]�H�V���W�K�D�W���F�U�L�W�L�F�D�O���W�K�L�Q�N�L�Q�J��
�R�F�F�X�U�V���Z�K�H�Q���V�W�X�G�H�Q�W�V���À�Q�G���W�K�H�L�U���D�V�V�X�P�S�W�L�R�Q�V���F�K�D�O�O�H�Q�J�H�G��
�D�Q�G���V�H�H���D�O�W�H�U�Q�D�W�L�Y�H���Z�D�\�V���R�I���D�S�S�U�R�D�F�K�L�Q�J���S�U�R�E�O�H�P�V�����7�K�H�V�H��
�W�Z�R���H�O�H�P�H�Q�W�V���F�D�Q���E�H���I�R�V�W�H�U�H�G���W�K�U�R�X�J�K���W�K�H���M�X�G�L�F�L�R�X�V���X�V�H���R�I��
structured group work. As indicated in IDEA Paper No. 38 
(Millis, 2002), all four of these key characteristics occur 
when instructors use cooperative learning. Unlike less 
structured forms of collaborative learning, cooperative 
learning requires students to be individually responsible 
�I�R�U���W�K�H�L�U���R�Z�Q���O�H�D�U�Q�L�Q�J�����7�K�H�U�H���D�U�H���Q�R���J�U�R�X�S���J�U�D�G�H�V���Z�L�W�K�R�X�W��
�L�Q�G�L�Y�L�G�X�D�O���D�F�F�R�X�Q�W�D�E�L�O�L�W�\�����$�Q�\���J�U�R�X�S���S�U�R�M�H�F�W�V���L�Q�Y�R�O�Y�H���S�H�H�U��
assessments, self-assessments, and often whole-group 
assessments to determine individual contributions. Further, 
group work involves students in open-ended activities that 
focus on problem solving. Lastly, because cooperative 
learning is highly structured, the learning activities must 
be carefully designed and monitored by the professor. As 
Smith, Sheppard, Johnson, and Johnson (2005) indicate, 
“engaging students in learning is principally the responsibility 
of the teacher, who becomes less an imparter of knowledge 
and more a designer and facilitator of learning experiences 
and opportunities” (p. 2). Adopting these approaches has 
enormous pay offs in terms of student learning.  

The Value of Active Learning
A meta-analysis of small group learning in the sciences 
���6�F�L�H�Q�F�H�����7�H�F�K�Q�R�O�R�J�\�����(�Q�J�L�Q�H�H�U�L�Q�J���D�Q�G���0�D�W�K�H�P�D�W�L�F�V����
�>�6�7�(�0�@�����E�\���6�S�U�L�Q�J�H�U�����6�W�D�Q�Q�H�����D�Q�G���'�R�Q�R�Y�D�Q�����������������L�Q�F�O�X�G�H�G��
�R�Q�O�\���V�W�X�G�L�H�V���V�F�U�H�H�Q�H�G���I�R�U���V�S�H�F�L�À�F���F�U�L�W�H�U�L�D���D�Q�G���D�F�D�G�H�P�L�F��
�U�L�J�R�U�����7�K�H���P�H�W�D���D�Q�D�O�\�V�L�V���I�R�X�Q�G���W�K�D�W���Y�D�U�L�R�X�V���I�R�U�P�V���R�I���V�P�D�O�O��
group learning are effective in promoting greater academic 
achievement, more favorable attitudes toward learning, 
�D�Q�G���L�Q�F�U�H�D�V�H�G���S�H�U�V�L�V�W�H�Q�F�H���W�K�U�R�X�J�K���6�7�(�0���F�R�X�U�V�H�V���D�Q�G��
programs. A later version of this research reporting the 
same conclusions appeared in the prestigious �,�i�Û�ˆ�i�Ü�Ê�œ�v�Ê
��`�Õ�V�>�Ì�ˆ�œ�˜�>�•�Ê�,�i�Ã�i�>�À�V�… (Springer, Stanne, & Donovan, 1999). 

In a study comparing traditional lecture-based classes with 
�W�K�R�V�H���W�D�X�J�K�W���X�V�L�Q�J���D�F�W�L�Y�H���O�H�D�U�Q�L�Q�J���F�R�R�S�H�U�D�W�L�Y�H���O�H�D�U�Q�L�Q�J�����+�D�N�H��
(1998, 2002) assembled an impressive data set to assess 
the effectiveness of alternatives-to-lecture strategies. His 
study is widely cited, but perhaps the most comprehensive—
and clear—explanation for laypersons appears in Nelson 
�����������������1�H�O�V�R�Q���V�X�P�P�D�U�L�]�H�V���+�D�N�H�·�V���À�Q�G�L�Q�J�V���E�\���Q�R�W�L�Q�J���W�K�D�W��
students taught through active group-work methods learned 
two to three times more than students taught through 
traditional lecture methods (pp. 122-123).  

Prince (2004) also discusses the research evidence for the 
effectiveness of active learning: “In summary, considerable 
support exists for the core elements of active learning. 
�,�Q�W�U�R�G�X�F�L�Q�J���D�F�W�L�Y�L�W�\���L�Q�W�R���O�H�F�W�X�U�H�V���F�D�Q���V�L�J�Q�L�À�F�D�Q�W�O�\���L�P�S�U�R�Y�H��
�U�H�F�D�O�O���R�I���L�Q�I�R�U�P�D�W�L�R�Q�µ�����S�������������7�K�H�V�H���À�Q�G�L�Q�J�V���D�U�H���D�O�V�R���V�X�S�S�R�U�W�H�G��
by a summary of active learning in physiology courses 
�S�U�R�Y�L�G�H�G���E�\���0�L�F�K�D�H�O�������������������´�7�K�H�U�H���,�6���H�Y�L�G�H�Q�F�H���W�K�D�W���D�F�W�L�Y�H��
learning, student-centered approaches to teaching  
physiology work, and they work better than more passive 
�D�S�S�U�R�D�F�K�H�V�µ�����S��������������

Evidence that active learning is being taken seriously by 
institutions lies in some key architectural renovations 
that replace tiered auditorium-style seating with round 
�Z�R�U�N�V�W�D�W�L�R�Q�V���Z�K�H�U�H���V�W�X�G�H�Q�W�V���F�D�Q���L�Q�W�H�U�D�F�W�����7�K�H���8�Q�L�Y�H�U�V�L�W�\���R�I��
Minnesota Active Learning Classrooms (ALCs), for example, 
feature round worktables seating nine students, enabling 
them to collaboratively coach one another either directly 
�R�U���W�K�U�R�X�J�K���W�H�F�K�Q�R�O�R�J�\�����7�K�H�V�H���F�O�D�V�V�U�R�R�P�V���D�U�H���P�R�G�H�O�H�G��
after the “SCALE-UP” (Student Centered Activities for Large 
Enrollment Undergraduate Program) concept, developed at 
�1�R�U�W�K���&�D�U�R�O�L�Q�D���6�W�D�W�H���8�Q�L�Y�H�U�V�L�W�\�����D�Q�G���W�K�H���7�(�$�/�����7�H�F�K�Q�R�O�R�J�\��
�(�Q�K�D�Q�F�H�G���$�F�W�L�Y�H���/�H�D�U�Q�L�Q�J�����F�R�Q�F�H�S�W�����Z�K�L�F�K���R�U�L�J�L�Q�D�W�H�G���D�W���0�,�7��
���U�H�W�U�L�H�Y�H�G���R�Q���0�D�\�����������������������I�U�R�P���K�W�W�S�������Z�Z�Z���F�O�D�V�V�U�R�R�P���X�P�Q��
�H�G�X���S�U�R�M�H�F�W�V���$�/�&�2�Y�H�U�Y�L�H�Z���K�W�P�O�������6�L�J�Q�L�À�F�D�Q�W�O�\�����&�X�O�O�L�Q�����+�D�U�U�L�V����
and Hill (2012) devote an entire chapter to “Learning Spaces 
that Support Learner-Centered Curriculum.”

Recent research has returned attention to the maxim that 
the person doing the teaching is far less important than how 
students are taught and what they are expected to do. In 
fact, the opening chapter of a new book on learner-centered 
teaching focuses on getting students to do the work, a 
recurrent theme (Doyle, 2011). Carl Weiman, a Nobel-winning 
physicist, found that in nearly identical classes, students 
learned more from graduate teaching assistants he had 
trained to use interactive teaching methods (i.e., small group 
�G�L�V�F�X�V�V�L�R�Q�����L�Q���F�O�D�V�V���T�X�L�]�]�H�V���X�V�L�Q�J���S�H�U�V�R�Q�D�O���U�H�V�S�R�Q�V�H���V�\�V�W�H�P�V��
or “clickers,” demonstrations, and question-answer sessions) 
than they learned from a tenured, highly-esteemed professor 
using a lecture-only approach (Haak, HilleRisLambers, Pitre, 
& Freeman, 2011). 

As multiple studies have indicated, increases in student 
achievement are only one of the positive results of active 
learning. Braxton, Milem, and Sullivan (2000) focused 
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�W�K�H�L�U���U�H�V�H�D�U�F�K���R�Q���D���U�H�Y�L�H�Z���R�I���9�L�Q�F�H�Q�W���7�L�Q�W�R�·�V���Z�R�U�N���R�Q��
�U�H�W�H�Q�W�L�R�Q�����8�V�L�Q�J���W�K�H���%�R�Q�Z�H�O�O���D�Q�G���(�L�V�R�Q���G�H�À�Q�L�W�L�R�Q�����%�U�D�[�W�R�Q��
et al. examined the impact of active learning classroom 
�D�S�S�U�R�D�F�K�H�V�����V�S�H�F�L�À�F�D�O�O�\���´�F�O�D�V�V���G�L�V�F�X�V�V�L�R�Q�V�����N�Q�R�Z�O�H�G�J�H���O�H�Y�H�O��
examination questions, group work, and higher-order thinking 
activities,” on student persistence and their feelings of social 
�L�Q�W�H�J�U�D�W�L�R�Q�����S�����������������7�K�H�L�U���U�H�V�X�O�W�V���V�X�J�J�H�V�W���W�K�D�W���D�F�W�L�Y�H���O�H�D�U�Q�L�Q�J��
�P�D�\���L�Q�Á�X�H�Q�F�H���V�W�X�G�H�Q�W�V�·���V�R�F�L�D�O���L�Q�W�H�J�U�D�W�L�R�Q�����F�R�P�P�L�W�P�H�Q�W���W�R���W�K�H��
institution, and their decision whether to remain in school. 
Given such value in active learning approaches, faculty 
should know how to introduce them effectively. 
 
Laying the Groundwork for Active Learning
Before introducing active learning approaches, it is a 
good idea for teachers to clarify their expectations and to 
�H�P�S�K�D�V�L�]�H���W�K�D�W���W�K�H���D�F�W�L�Y�H���O�H�D�U�Q�L�Q�J���D�S�S�U�R�D�F�K�H�V���X�V�H�G���L�Q��
�F�O�D�V�V���Z�L�O�O���E�H���U�H�Á�H�F�W�H�G���L�Q���W�K�H���W�H�V�W�V�����H�[�D�P�V�����D�Q�G���D�V�V�L�J�Q�P�H�Q�W�V��
���&�D�P�H�U�R�Q�����������������S�S���������������������7�K�H���R�S�W�L�P�X�P���S�O�D�F�H���W�R���G�R��
this is the course syllabus, but the value of active learning 
approaches must be constantly reinforced. Sadly, some 
students resist learner-centered teaching approaches. Doyle 
(2008) explores eight reasons why they might do so and 
offers ways to counter these negative responses, including 
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���7�K�L�Q�N�������7�K�H���W�K�L�Q�N�L�Q�J���W�L�P�H���F�D�Q���D�O�V�R���E�H���V�S�H�Q�W���Z�U�L�W�L�Q�J���W�K�H��
response. After this “wait time,” students then turn to 
partners and share their responses, thus allowing time for 
both rehearsal and immediate feedback on their ideas (Pair). 
During the third and last stage, student responses can be 
shared within learning teams, within larger groups, or within 
�W�K�H���H�Q�W�L�U�H���F�O�D�V�V���G�X�U�L�Q�J���D���I�R�O�O�R�Z���X�S���G�L�V�F�X�V�V�L�R�Q�����6�K�D�U�H�������7�K�L�Q�N��
Pair-Share, like most other cooperative learning structures, 
�F�D�S�L�W�D�O�L�]�H�V���R�Q���W�K�H���S�U�L�Q�F�L�S�O�H���R�I���V�L�P�X�O�W�D�Q�H�L�W�\�����.�D�J�D�Q�����������������S����
�����������������0�D�Q�\���V�W�X�G�H�Q�W�V�����������S�H�U�F�H�Q�W���L�Q���7�K�L�Q�N���3�D�L�U���6�K�D�U�H�����D�U�H��
�D�F�W�L�Y�H�O�\���Y�R�F�D�O�L�]�L�Q�J���L�G�H�D�V���D�W���W�K�H���V�D�P�H���W�L�P�H���D�V���R�S�S�R�V�H�G���W�R���D��
more traditional classroom where the only active individuals 
are the lecturer or the one student who is responding to the 
�L�Q�V�W�U�X�F�W�R�U�·�V���T�X�H�V�W�L�R�Q����

(4) Visible Quiz (Staley, 2003)
�6�W�X�G�H�Q�W�V���L�Q���J�U�R�X�S�V���G�L�V�F�X�V�V���W�K�H���D�S�S�U�R�S�U�L�D�W�H���U�H�V�S�R�Q�V�H���W�R���T�X�L�]��
�T�X�H�V�W�L�R�Q�V�����W�\�S�L�F�D�O�O�\���P�X�O�W�L�S�O�H���F�K�R�L�F�H�����$�����%�����&�����R�U���'�����R�U���7�U�X�H�����7����
False (F). Each team has a set of large cards imprinted with 
�R�Q�H���R�I���W�K�H���I�R�X�U���O�H�W�W�H�U�V���R�U���W�K�H���7���R�U���)�����7�K�H���F�D�U�G�V���D�O�V�R���K�D�Y�H���D��
�X�Q�L�T�X�H���F�R�O�R�U�����H���J�������D�O�O���$�·�V���P�L�J�K�W���E�H���R�U�D�Q�J�H���D�Q�G���D�O�O���7�·�V���E�O�X�H������
At a given signal, one person from each team displays the 
�W�H�D�P�·�V���D�Q�V�Z�H�U�����D�O�O�R�Z�L�Q�J���W�K�H���L�Q�V�W�U�X�F�W�R�U���W�R���G�H�W�H�U�P�L�Q�H���K�R�Z���Z�H�O�O��
students understood the question. She then gives the correct 
�D�Q�V�Z�H�U�����J�R�L�Q�J���L�Q�W�R���D���P�L�Q�L���O�H�F�W�X�U�H���L�I���D���V�L�]�D�E�O�H���Q�X�P�E�H�U���R�I��
students gave inappropriate responses. She can also call on 
groups to explain the rationale for their selection, sometimes 
uncovering misconceptions or poorly constructed, ambiguous 
�Z�R�U�G�L�Q�J���L�Q���W�K�H���T�X�H�V�W�L�R�Q�V�����9�L�V�L�E�O�H���4�X�L�]���F�D�U�G�V���D�U�H���V�R�P�H�W�L�P�H�V��
�F�D�O�O�H�G���W�K�H���´�S�R�R�U���W�H�D�F�K�H�U�·�V���F�O�L�F�N�H�U�V�µ���E�H�F�D�X�V�H���W�K�H�\���I�X�Q�F�W�L�R�Q��
like personal response systems without the histograms and 
�U�H�F�R�U�G�N�H�H�S�L�Q�J�����7�K�H�\���K�D�Y�H���W�K�H���D�G�Y�D�Q�W�D�J�H�����K�R�Z�H�Y�H�U�����R�I���D�O�O�R�Z�L�Q�J��
teachers to identify immediately the groups giving incorrect 
answers. As Lasry (2008) points out, the learning depends 
�R�Q���W�K�H���S�H�H�U���F�R�D�F�K�L�Q�J�����Q�R�W���W�K�H���G�H�O�L�Y�H�U�\���P�R�G�H�����7�K�H���L�P�P�H�G�L�D�W�H��
feedback also helps learning. 

(5) Value Line
�$���9�D�O�X�H���/�L�Q�H���D�V�F�H�U�W�D�L�Q�V���V�W�X�G�H�Q�W�V�·���R�S�L�Q�L�R�Q�V���L�Q���D���T�X�L�F�N���D�Q�G��
visual way by asking them to line up according to how strongly 
they agree or disagree with a statement or proposition. For 
example, instructors may ask students to respond to the 
following statements:
 



Page 5

  
Conclusion
As John Dewey and other advocates have suggested, active 
learning—because it is grounded solidly in the biological basis 
of learning and because it has been increasingly researched 
�D�Q�G���U�H�Y�L�H�Z�H�G�³�L�V���Q�R�W���M�X�V�W���W�K�H���O�D�W�H�V�W���D�F�D�G�H�P�L�F���I�D�G�����2�Q���W�K�H��
contrary, active learning is a well-tested approach that 
teachers committed to student learning should consider 
adopting. Intentionality provides the key to using active 
�O�H�D�U�Q�L�Q�J���H�I�I�H�F�W�L�Y�H�O�\�����M�X�V�W���D�V���S�X�U�S�R�V�H�I�X�O���W�H�D�F�K�L�Q�J���K�H�O�S�V���I�D�F�X�O�W�\��
members use cooperative learning and other approaches 
that lead to deep learning. Carnes (2011) also notes that 
teamwork and problem solving result in strong pedagogical 
gains and concludes that students “need to attend classes 
�W�K�D�W���V�H�W���W�K�H�L�U���P�L�Q�G�V���R�Q���À�U�H�µ�����S�����$��������

�	�>�À�L�>�À�>�Ê���°�Ê���ˆ�•�•�ˆ�Ã�]�Ê�`�ˆ�À�i�V�Ì�œ�À�Ê�œ�v�Ê�/�…�i�Ê�/�i�>�V�…�ˆ�˜�}�Ê�>�˜�`�Ê���i�>�À�˜�ˆ�˜�}�Ê
�
�i�˜�Ì�i�À�Ê�>�Ì�Ê�/�…�i�Ê�1�˜�ˆ�Û�i�À�Ã�ˆ�Ì�Þ�Ê�œ�v�Ê�/�i�Ý�>�Ã�Ê�>�Ì�Ê�-�>�˜�Ê���˜�Ì�œ�˜�ˆ�œ�]�Ê�…�>�Ã�Ê
�«�À�i�Ã�i�˜�Ì�i�`�Ê�Ü�œ�À�Ž�Ã�…�œ�«�Ã�Ê�>�Ì�Ê�>�V�>�`�i�“�ˆ�V�Ê�V�œ�˜�v�i�À�i�˜�V�i�Ã�Ê�>�Ì�Ê�œ�Û�i�À�Ê�Î�ä�ä�Ê
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