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itly stated what factual material needed to be learned pri-
or to the class session.

  This course met for a 2-hour session, once a week. At 
the beginning of each session, the students took a 10-ques-
tion quiz that tested the recall and understanding of
the factual information in the reading assignment. The 
weekly quiz motivated each student to come prepared.

  At the end of the quiz, the students handed in their in-
dividual quizzes and assembled in teams of 5–6 students 
formed on the first day of class who remained together 
throughout the course. Each team then took the same 
quiz, forcing the students to spend time discussing any 
facts or concepts that may not have been completely clear 
to all members of the team. Team answers were recorded 
and posted on an Instant Feedback-Assessment Tech-
nique (IF-AT), a scratch-off card for which the correct an-
swer has a star underneath. The students received imme-
diate feedback – the star was an instant reward. If the first 
answer chosen was incorrect, the students had then to dis-
cuss why that answer was wrong, and what the correct 
answer was. Time and effort were directed to the facts and 
concepts for which the students needed further clarifica-
tion based on their incorrect responses. Points were 
awarded on a 5-3-2-1-0 basis, depending on how many at-
tempts were needed to find the correct answer. The team 
score also counted toward each individual’s grade.

  When the individual and team quizzes were complet-
ed, there was a 5-min break. During this time, the teams 
could appeal any question they felt might have had an al-
ternate answer. The textbook and credible online re-
sources could be used. This method forced the students 

   Team-based learning (TBL) is a teaching technique 
that was developed in the late 1970s by Larry Michaelsen 
in the Business School of the University of Oklahoma, 
Norman, Okla., USA  [1, 2] . Recently, TBL has been ap-
plied to courses in the pharmacy curricula  [3, 4] . Here I 
describe my experience using TBL methodology in a me-
dicinal chemistry course I recently taught.

  Medicinal chemistry encompasses a number of im-
portant concepts related to the chemical structure of 
drug molecules, including pK a  and pH behavior, solubil-
ity, stability, absorption, distribution, metabolism, excre-
tion, and structure-activity relationships. Traditionally, it 
has been taught as a lecture. In a lecture format, it is easy 
for students to regard the subject matter as a list of facts 
to be memorized. However, according to Bloom’s taxon-
omy of learning  [5] , remembering facts is the most fun-
damental level of learning; understanding, applying, an-
alyzing, and evaluating are successively higher levels of 
learning. Using the lecture methodology, it is challenging 
to go beyond remembering and understanding, the first 
levels of Bloom’s taxonomy of learning. In TBL, the goal 
is to encourage students to remember and understand be-
fore coming to class and then during the class session to 
analyze and apply the concepts presented using teams.

  The first step in TBL is to provide students with high-
ly focused reading assignments. For this medicinal chem-
istry course, the readings came primarily from  Foye’s 
Principles of Medicinal Chemistry , occasionally supple-
mented with primary literature. In a few instances, a 5- to 
10-min ‘minilecture’ was recorded and posted, the only 
lectures in the course. Each reading assignment explic-
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to reexamine concepts with which they were still strug-
gling. During this time, the team scorecards were re-
viewed to see which questions caused the most difficulty. 
When necessary, a few minutes immediately after the 
break were dedicated to clarifying a concept.

  The quizzes and appeals usually took 30–35 min, leav-
ing almost an hour and a half to apply the factual and 
conceptual information using the team-based problem-
solving method. During the problem-solving part of 
class, the students could use their textbooks and online 
information resources, allowing the instructor to pose 
more challenging problems in which the students could 
go beyond just memorizing facts and engage in higher-
order thinking skills according to Bloom’s taxonomy.

  The problems were set up with multiple-choice an-
swers, each team working together to solve the same 
problem. When the teams had completed their research, 
each held up an answer simultaneously. As the instructor, 
I could immediately see whether all the teams came to the 
same conclusion. I could then walk around the room with 
a wireless microphone and ask the teams to explain why 
they chose a particular answer, how they ruled out an-
other answer, and what kinds of information they needed 
to solve the problem. When teams arrived at different an-
swers, I could facilitate a discussion of the underlying 
concepts. This problem-solving session involved the stu-
dents in higher levels of learning (applying, analyzing 
and evaluating).

  This portion of the course was graded solely on par-
ticipation. Questions could be written that didn’t neces-
sarily have a single best answer, which led to good discus-
sion in this course of the pros and cons of different drug 
choices. This portion of the course benefitted enormous-
ly from the participation of several Pharmacy Practice 
faculty members (see Acknowledgments). They helped 
me to craft relevant and challenging problems, and they 
were willing participants in the in-class discussions. 

 The grading scheme emphasized both individual and 
team performance ( table 1 ). It also included a peer evalu-

ation component, which included both written com-
ments and a numerical score. The students wrote one 
positive comment and one constructive suggestion for 
each team member and distributed 100 points among the 
other team members, with no 2 students getting identical 
scores. This forced the students to make some judgments 
about the performance of teammates.

  Student evaluations showed that the TBL approach 
was generally well received. About 95% of the respon-
dents agreed that the reading assignments were focused 
and helpful, and about 81% of them agreed or strongly 
agreed that they enjoyed the TBL format.

  I found that TBL took at least as much effort as I would 
have spent preparing new lectures. In particular, prepar-
ing well-focused reading assignments and challenging 
problems took several hours per week. Nevertheless, I 
thoroughly enjoyed the result. There were no boring lec-
tures. Attendance was outstanding. The teams became 
cohesive and competitive, and peer pressure ensured that 
every student came to class with some level of prepara-
tion. Most importantly, the students gained a solid un-
derstanding of a sometimes difficult topic.
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Table 1. G rading scheme

Individual components (65%)
Individual quizzes 20%
Midterm exam 20%
Final exam 25%

Team components (35%)
Team quizzes 15%
Team problem solving 15%
Peer evaluation 5%
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