
12 JOURNAL of COLLEGE SCIENCE TEACHING

Since 1993, I have been teaching 
organic chemistry in a team-
oriented, cooperative learning 

manner (Dinan and Frydrychowski 
1995; Dinan 2002). Over the years 
I have come to realize that the time 
and effort spent during the first days 
of a new semester are key to the suc-
cess of the class that lies ahead. What 
happens during these first days can set 
a tone that inspires students to work 
actively and cooperatively to achieve 
success in the new semester, or to sit 
back and assume a “here we go again” 
attitude. With this in mind, I begin 
each new year with activities designed 
to convince my students that they are 
valued as individuals, activities that 
will help them to get to know each 
other and to begin to appreciate the 
diversity, character, and knowledge 
of their fellow students. Most impor-
tantly though, I set out to demonstrate 
the great power that working together 
in cooperative teams has to enhance 
their learning. 

I begin the first class by intro-
ducing myself. In this introduc-
tion, in addition to a brief review 
of my academic background, I tell 
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students about some of my inter-
ests (baseball, films, and cycling), 
explain how I came to fall in love 
with organic chemistry, and share 
how I came to the conclusion that 
organic chemistry could be taught 
effectively using the cooperative 
learning techniques. All of this is 
intended to help students to think 
of me more as someone who wants 
to help them learn, and less as an 
obstacle to be overcome to complete 
the course. 

We then move on to an interac-
tive review of the course syllabus. I 
begin by distributing a copy of the 
syllabus to each student. The syllabus 
is more complex than most because, 
in addition to the usual administra-
tive content, it describes how the 
essential elements of the cooperative 
learning technique that we will be 
using—problem-based team learning 
(PBTL)—will interact to form the 
backbone of the course that lies ahead. 
Additionally, the syllabus describes 
how case studies, peer evaluations, 
and individual and team grading will 
be used in the determination of their 
final grades.

After allowing students adequate 
time to complete their individual read-
ings of the syllabus, I pointedly do not 
ask if there any questions. Instead, I 
ask each student to pair with a neigh-

bor, exchange names, and discuss 
the questions and ambiguities that 
arose for each of them during their 
individual readings of the syllabus. 
After allowing some time for this 
discussion, I ask each of the student 
pairs to get together with another pair 
of students, exchange introductions, 
and discuss their observations and 
questions. I then ask each group of 
four to decide on a spokesperson who 
will present any points the groups may 
wish to have clarified, or any observa-
tions they may wish to make about 
the syllabus.

After responding to the group’s 
questions and comments, I tell stu-
dents that we are about to start learn-
ing each other’s names. We do this 
by forming 8–10-person circles. A 
student begins by giving his or her 
first name, and the student next to that 
student repeats the first student’s name 
and gives his or her own first name. 
The third student repeats the previous 
two names and gives his or her own 
name. This pattern continues until 
everyone has been involved. I actively 
participate in this process. After we 
have gone around the circle, I give 
a tennis ball to one student in each 
circle, and tell that student to throw 
the ball to anyone else in the circle. 
The person to whom the ball is thrown 
must give the name of the thrower and 
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may then throw the ball to another per-
son. If the receiver can’t identify the 
thrower, then the thrower repeats his 
or her name and play resumes. Again, 
the pattern continues until everyone in 
the circle has been named.

By now, most of the allotted 
time for the first class has passed. I 
inform students that at the next class 
I will announce the composition of 
the cooperative-learning teams that 
will be together for the remainder of 
the semester. Before our next class 
meeting, I obtain the grades each of 
the students in my class achieved 
in related classes taken in the past. 
Using this information, as well as 
my personal observations from the 
first class, I determine the compo-
sition of the four-person learning 
teams. I put these teams together to 
maximize their diversity in terms 
of academic ability, gender, race, 
personality, and so on. 

At the beginning of the second 
class, I announce the composition of 
the learning teams and ask the team 
members to gather, place their chairs 
in a tight circle, and exchange the 
information they will need to stay 
in touch with each other during the 
semester ahead. While this is un-
derway, I take a digital photograph 
of each learning team. A student 
assistant prints these photos within 
minutes. I then give each team its 
photo and ask students to write their 
full name under the picture and write 
the name they wish to be called in 
class in parentheses under their full 
name. Studying these photos allows 
me to know each student’s name by 
the time the third class begins. This, 
I find, is a big help in establishing the 
informal classroom atmosphere that I 
prefer and that most students seem to 
value. I post the learning team photos 
and names on the webpage for each 
class so they are available to all of 
the students.

With students still gathered 
together in their teams, I continue 
to help them to get to know each 
other by asking them to each share 
the funniest experience that they can 
recall involving food. This exercise is 
designed to get students talking and 
sharing light, personal information. 
I ask each team to select one of their 
stories and share it with the whole 
class. This exercise is not only a great 
icebreaker, it also leads to the telling 
of some very funny tales that help to 
bring the class closer together.

The remainder of the second 
class is taken up playing the NASA 
Game. This is an exercise designed 
by NASA in the 1960s to convince 
the early astronauts of the power of 
cooperative decision-making. These 
astronauts were all test pilots, ac-
customed to making critical life-or-
death decisions on their own in the 
cockpits of the planes they were test-
ing. The power of cooperative deci-
sion-making had to be convincingly 
demonstrated to them because they 
would now be acting as members of 
cooperative teams in the spacecraft 
they would jointly occupy. The game 
was designed to demonstrate to the 
early astronauts that they had greater 
problem-solving power when they 
acted cooperatively than when they 
tried to solve complex problems as 
individuals. In the classroom, the 
NASA game vividly demonstrates 
to students how much the members 
of their learning teams can help each 
other by sharing their knowledge 
cooperatively.

To start the game, each student 
is given a description of a situation 
in which a space crew finds itself: 
Their ship has crash-landed on the 
dark side of the Moon, about 320 
meters from the mother ship that 
they must reach. Students are each 
given a list of the items that were left 
undamaged in the crash, and, work-

ing individually, they must rank the 
items in terms of their importance 
and ability to help in making the 
journey to the mother ship. After 
this task is complete, each student 
team is then given one new copy 
of the same list of items and told 
to work cooperatively to reach a 
consensus decision on the ranking 
of the same items. When the teams 
have arrived at their new consensus 
ranking, they are given the ranking 
of the items that was determined 
by NASA experts. They then cal-
culate the difference between their 
individual scores and the experts’ 
ranking, and their team’s score and 
the NASA rankings. Almost always, 
the team rankings are much closer 
to the NASA rankings than are 
those made by any of the individual 
students that comprise the teams. I 
record all of this information on the 
board so that everyone can see how 
well the teams have done relative to 
their individual members. Students 
are impressed by how well the teams 
do working cooperatively relative to 
any individual team member work-
ing alone. This exercise provides 
students with a clear demonstration 
of the power their teams have to 
solve complex problems when they 
work cooperatively. 

Occasionally, one student’s indi-
vidual ranking of the items is closer 
to the NASA rankings than the team’s 
consensus score. This situation offers 
an excellent opportunity to ask the 
teams to analyze how this could hap-
pen in a cooperative decision-making 
setting. The answer, of course, lies 
in a failure to communicate effec-
tively. Either the knowledgeable 
student did not communicate his or 
her knowledge well, or the members 
of that team did not pay attention to 
his or her contribution. Either way, 
the team is made aware of a problem 
that it has and can begin to deal with 
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it. The other teams, too, benefit from 
listening to and observing this dis-
cussion. Students find the outcome 
of this exercise very impressive and 
refer to it often during the months 
ahead. (For further details about this 
game, visit http://corrections.com/
nic/pdf_mirror/05112005_SpaceSur-
vivalExercise.pdf.)

The NASA game ends the sec-
ond day of the new semester. We 
are now ready to settle down to our 
task for the semester ahead: learn-
ing organic chemistry. The question 
is, have these two days helped to 
prepare the nascent class to do this? 
Would the two class days be better 
spent immediately delving into the 
meat of the course? Obviously, I 
don’t think so. 

Success in a cooperative learn-
ing approach depends on—even 
demands—good communication 
skills, trust, and a feeling that we 
are all in this together, that we 
can help each other to learn and 
to become better learners. The 
exercises described above are de-
signed to begin to develop these 
attitudes. My experience indicates 
that they pay off richly by starting 
students moving along the path to 
good interpersonal relationships, 
making them feel comfortable in 
their new learning environment, 
and convincingly illustrating the 
power of cooperative decision-
making. The cost that is paid for 
these desirable, highly valuable 
outcomes is a small one: two class 

periods. The outcome, as the credit 
card commercial says, and as many 
new semesters have demonstrated, 
is “priceless.”
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