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J amie wants to be a software
engineer. She enjoyed her
programming and science
classes in high school and
wants to combine her inter-

est in both disciplines to help society
through biomedical applications. 

Since she started college, it seems
that her life has been centered on time-
consuming programming classes. In
those classes, her professors insist that
she work alone—some professors
expressly forbid even discussing
assignments with fellow classmates.
Before entering college, Jamie was
aware of the stereotypical view that
programmers work long hours by
themselves. Based on her college expe-
rience, now she knows it’s more than
just a stereotype—it’s true. Perhaps
she should forget programming. She
likes the friends she’s met in her biol-
ogy lab group—maybe biology would
be a better major.  

Jamie’s teachers, though, actually
aren’t giving her an accurate depiction
of life as a software engineer. Based on

my own industry experience com-
bined with anecdotal evidence and
observation, I have the view that a
software engineer’s daily life involves
a significant amount of interpersonal
communication and teamwork. I also
know that when we ask industry rep-
resentatives how we can better edu-
cate our undergraduates, improving
communication and teamwork skills
is consistently at the top of their list.
So, they must not be hiring our stu-
dents to work alone all the time.  

In early 2005, I conducted an e-mail
survey of industry practitioners in
software engineering jobs. I asked
them what percentage of the day they
worked alone versus working with
one other person or with more than
one other person. The 359 responses
from practitioners in 94 companies in
21 different countries included 270
responses from the US. 

The results of this survey indicated
that, on average, software engineers
spend 63 percent of their time work-
ing alone, 24 percent working with

one other person, and 13 percent
working with more than one other
person. Yes, 63 percent is a significant
amount of time spent working alone,
but it is probably commensurate with
other professions that don’t have a
comparable nerdy, work-alone repu-
tation, such as lawyers and other engi-
neering fields. And this percentage
means that an average of three hours
of a software engineer’s eight-hour
workday involves collaboration,
teamwork, and communication. 

In many software engineering cur-
ricula, students work alone for the first
year or two. Then, later courses incor-
porate more teamwork and collabora-
tion. But the fact is that by then many
students have switched to other majors. 

By allowing more collaboration in
our software engineering classes, specif-
ically in the form of pair programming,
I believe we can begin to debunk the
“nerd myth” that programmers work
alone all the time—a misconception
that could deter many students from
entering the computing field. 

LET ME WORK WITH FRIENDS
To increase and broaden participa-

tion in computing, we can appeal to
the desire of millennial students (those
born after 1982),1-3 women,4 and some
underrepresented groups5 to learn and
work in a collaborative environment. 

Almost one-half of computer sci-
ence students we have studied are
Myers-Briggs extroverts.6 Millennial
students, who are the majority of cur-
rent college enrollees, show strong
learning preferences toward team-
work, experiential learning, and a col-
laborative style of working.1,2 They
are used to being organized in teams
with people they “click” with to pro-
vide for social aspects of work.3 They
learn most effectively through discov-
ery, and they prefer to learn in a par-
ticipatory manner rather than by
being told what to do.2

The success rate of underrepre-
sented minorities in science courses
has been shown to be dramatically
improved by shifting the learning par-
adigm from individual study to one
that capitalizes on group processes,
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such as student work groups and stu-
dent-student tutoring.7

In an experiment with calculus stu-
dents, Uri Treisman5 found that about
60 percent of African-American and
Hispanic students who had completed
calculus at Berkeley in the preceding
decade received grades of D or F, grades
so low that they could not proceed with
a major in mathematics, science, or
technology. Treisman’s research re-
vealed that prior social norms had
taught these minority students that they
needed to study alone because working
with others was cheating. In contrast,
the most successful Asian students
formed “study squads” to get through
calculus, groups in which having the
ability to help others increased an indi-
vidual’s social status.

Treisman then told his students they
were required to do peer checking of
each other’s work. The students also
worked in collaborative small groups
in class. Subsequently, only about 4
percent of the minority students com-
pleting Treisman’s calculus workshop
made a D or F, compared with the ear-
lier 60 percent rate.8

PAIR PROGRAMMING BENEFITS 
Prior studies indicate that female

students can be concerned about the
insularity of working alone for long
periods of time, as they perceive to be
the case with computer science and IT
careers.9,10 Jane Margolis and Allan
Fisher4 cite instances in which under-
graduate women’s confidence in their
ability to succeed in computer science
declines when they feel they are spend-
ing long hours on assignments that fel-
low students appear to finish in
comparatively little time. 

Pair programming can help prevent
this confidence degradation in two
ways. First, the participants experi-
ence how long their fellow students
actually work and how much they
actually know (or do not know).
Second, working together, the pair
tends to more easily figure out an
assignment and to finish faster.11,12

In addition to the practitioner sur-
vey, I also conducted a survey of edu-
cators on the mailing list for the ACM’s

Special Interest Group on Computer
Science Education (SIGCSE) in which
I asked the following questions:

• For the assignments in your com-
puter science classes, what is your
policy on students working
together?

• What is the rationale behind your
policy?

• Have you ever allowed students to
do pair programming?

• If so, what class? Have you decided
to continue or discontinue the use
of pair programming in your class?
What made you decide to do so? 

• If not, why do you feel students
should not pair program?

Fifty educators—17 from colleges, 32
from universities, and one from a high
school—shared their views. 

Many cited significant benefits from
allowing the students to work together
and do pair programming. First, they
felt their students demonstrated less
anxiety and frustration; the collabora-
tion helped to create a more supportive
study environment and more cama-
raderie in the classroom. Second, they
felt the students learned more, pro-
duced more, and submitted higher-
quality assignments. Finally, the edu-
cators indicated that their own work-
load had decreased. They spent half as
much time grading their students’
work, uncovered fewer cheating cases,
and spent much less time answering
students’ questions on small-scale tech-
nical quandaries, all while spending
more time focusing on the big issues.

EXAMINING EDUCATORS’
CONCERNS 

These same educators expressed some
concerns about using the pair pro-
gramming approach in their class-
rooms. For example, they commonly

indicated that the students should learn
the fundamentals on their own and gain
confidence in their own abilities prior
to being allowed to work with others in
the later years of the curriculum. 

This type of sentiment drives some
academic integrity policy statements
such as these found on the Internet in
syllabi for beginning computer science
classes:

• You must work completely alone
on these assignments, except for
help from the teaching assistant or
instructor. 

• Do not discuss the assignment with
anyone. 

• Do not give or take ideas on how to
solve the problem; clever ideas and
a good design lead to higher grades
on the programs, and those higher
grades are only due the person who
thought up the design ideas. 

Policies such as these can make
computer science quite scary for stu-
dents such as Jamie. In contrast, pair
programming can be a way to attract
and retain students in computing-
related disciplines. 

Is it really that important for stu-
dents to learn the fundamentals
alone? A simple, “Hey, you forgot to
close your bracket,” every now and
then from a pairing partner might just
make all the difference in the world.
Students sometimes feel self-conscious
when asking authority figures for
help, whereas asking a friend for a few
pointers is not only less stressful, but
more like a real-life scenario. Pair pro-
gramming, in fact, helps students
learn fundamental skills, rather than
impeding that learning. 

At North Carolina State University
(NCSU) and the University of
California, Santa Cruz (UCSC), exten-
sive pair programming studies were
conducted with approximately 1,200
beginning computer science students
(CS1)13 and with nearly 300 third- and
fourth-year software engineering stu-
dents6,14 over a three-year period.
According to these studies, students in
classes in which pair programming
was required generally had higher pro-
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dling bits and squashing bugs, we can
go a long way toward diversifying our
field and leveraging the strengths of
the next generation. ■
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