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INSIGHTS: SECTION TITLE

I STARTED THIS series talking 
about stories—how we learn best 
from hearing what others like us 
have experienced. I often rail at our 
community for not encouraging a 
more scienti� c approach to decision-
making. A question I commonly 
ask is, “How many of you looked 
at the randomized, double-blind, 
controlled experiments that clearly 
show that <the latest new thing> 
is better than <whatever you were 
doing>?” I never see anyone raise 
a hand. Then I ask, “And why is 
that?” And I answer this rhetorical 
question, “Because there aren’t any 
of these studies!”

We aren’t scienti� c in our ap-
proach to selecting any new strat-
egy in software development, and 
we never have been. We jump on the 
latest bandwagon because we hear 
a lot of good stories. I’m not sure 
we can dignify these stories by call-
ing them case studies. If you get an 
MBA, you might have to examine or 
even write a case study, but what we 
have in our industry is storytelling.

Some have pushed back when I 
say this. They argue that many of 
the tenets of <the latest new thing> 
are just “common sense.” There-
fore, they continue, you don’t need 
“proof.” What a waste of time it 

would be to have scienti� c experi-
ments that show we should, for 
example, look both ways before 
crossing the street! This argument 
sounds convincing until we realize 
that human history is littered with 
long periods where “common sense” 
dominated best practice but was 
very, very wrong.

Stories vs. Experiments
Medicine is a good example of a do-
main built around received wisdom. 
Especially early on, physicians ap-
plied “common sense” tempered by 
what they had learned from their 
mentors. Just as software developers 
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today aren’t trained to doubt their 
intuition or do experiments (I have 
a PhD in computer science and I 
had to take courses in psychology 
to learn about experimental design), 
physicians practiced, con� dent that 
they were applying the best tech-
niques for their patients. As a result, 
doctors would often use question-
able practices, even in the face of 
evidence that should have led them 
to doubt their appropriateness. I 
can remember attending a medical 
school graduation ceremony where 
the speaker said, “Half of what we 
have taught you is wrong—we just 
don’t know which half!” Unfortu-
nately, the speaker didn’t offer a way 
out, nor did he talk about an experi-
mental approach or about question-
ing best practice.

A horrifying example is the me-
dicinal use of leeches. For nearly 
2,000 years, leeches were used for 
bloodletting to help rebalance the 
four humors (blood, phlegm, black 
bile, and yellow bile). The proce-
dure was thought to cure every-
thing. By the 19th century, the 
leech trade was booming. Demand 
was so high that the animal nearly 
became extinct. Doctors in the 
19th century felt that using leeches 
was, well, you know, “common 
sense.” Based on the experience of 
the many others who passed down 
this wisdom, leeches successfully 
cured patients. No need to ques-
tion that!

I’m not saying that physicians are 
stupid or evil. Most physicians, like 
most people, want to do the right 
thing. They want to help patients, 
just as software developers want to 
produce a quality product that will 
make customers happy. Sometimes 
these good intentions might get in 

the way of considering a controlled 
experiment because resources would 
have to be dedicated to testing what 
you know is the best way to go. For 
the physician, this means possible 
suffering or death for the patients 
who don’t receive the leech treatment. 
No good physician would want that. 

We can understand what a challenge 
it is to sign on for an experiment 
when your gut feeling, your “com-
mon sense,” tells you what’s right.

Think what this would mean if 
the drug companies operated the way 
we do. Instead of controlled experi-
ments, pharmaceutical reps would 
be standing on street corners offer-
ing free samples and claiming, “It 
worked for me, so you should try it!” 

Experiments Have Flaws
But even the drug companies were 
late in recognizing that controlled 
experiments weren’t enough. It 
wasn’t until the 1950s that the 
double- blind placebo clinical trial 
became the gold standard for testing 
new drugs, surgeries, and other pro-
cedures. The introduction of a pla-
cebo is necessary because in a drug 
trial, subjects often get better even 
when the drug is shown later to not 
be effective. The use of a placebo en-
sures that the comparison isn’t just 
between the real drug and no treat-
ment but between the real drug and 
something that appears to be real. 
Let’s make no mistake about this. 

The placebo effect is real and mea-
surable. If we really understood how 
a placebo drug or treatment worked, 
it might be that we could eliminate 
many real drugs and avoid signi� -
cant side effects. The placebo works 
because we believe it’s the real drug. 
This profound effect isn’t destroyed 

at the end of a clinical trial when 
subjects are told that they were re-
ceiving a placebo. The subjects typi-
cally insist that they were given the 
real drug or treatment.

Learning more about the power 
of placebos led me to create a pre-
sentation titled “Could Agile Be a 
Placebo?” (http://skillsmatter.com/
event/agile-testing/placebo-or-real
-solution). That is, are the bene� ts 
that we see in projects the result of 
our belief in the process? What are 
the origins of this belief? The sto-
ries we hear from others! Is this a 
bad thing? Certainly not! We sim-
ply need to understand the power 
and the limitations of both stories 
and experiments.

Science and experimentation 
won’t save us: even science isn’t free 
from human cognitive biases. Re-
search now suggests that mam-
mograms, colonoscopies, and PSA 
screening tests are far less useful at 
cancer detection than we were led 
to believe. Prozac, Zoloft, and Paxil 
have been shown in follow-on experi-
ments to be no more effective than a 
placebo for most cases of depression. 

Are the bene� ts that we see in projects
the result of our belief in the process?
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Fish oil and crossword puzzles don’t 
really help stave off Alzheimer’s dis-
ease. Should we take aspirin or not to 
extend life or affect the incidence of 
heart disease? 

Randomized, controlled studies 
can be wrong. The reason is simple: 
the studies are conducted by hu-
mans, and humans are error-prone. 
Commonly identi� ed errors include 
the questions posed, how studies 
were set up, which patients were re-
cruited for study, which measure-
ments were taken, how data were an-
alyzed, how results were presented, 
and how studies were reviewed and 
published.

Humans see what they want to 
see. That includes scientists. Even 
very intelligent humans who set forth 
on a research quest will see the goal 
they want to reach and sure enough, 
that’s what happens. The scienti� c 
method won’t be objective as long as 
humans are running the ship. 

It’s time-consuming and expen-
sive to do randomized, controlled 
experiments. Even if we were to in-
vest the resources for experiments 
in software development, there are 
no guarantees that the results would 
be foolproof. A single experiment 
isn’t convincing—it isn’t enough 
for publication in a respectable re-
search journal. Only when others 
have reproduced the experiment and 

veri� ed the results are they credible. 
If we don’t have the resources for 
one experiment, we certainly can’t 
afford repeated investigations.

We Are Naturally Scientists
As individuals, we constantly follow 
the scienti� c method. Researchers re-
port that our brains keep busy creat-
ing models of the physical world and 
the mental world—both of ourselves 
and others. Our brain takes all the 
sensory information we have and all 
our knowledge from our past experi-
ence and produces the best possible 
estimate of what’s out there. This es-
timate is usually pretty good, but it’s 
always an approximation. We then 
continually re� ne these models when 
we interact with the physical world 
and when we interact with others. 
Thus, our brains are using the scien-
ti� c approach by hypothesis forming 
and testing. We’ve been doing this 
since we were born. Babies’ brains 
begin immediately forming models 
and testing them, mostly by putting 
things in their mouths. By learning 
and adapting, our models become 
better and better approximations. 

But we can’t do this alone. In-
trospection doesn’t lead to improve-
ment. The brain hides most of the 
work that it does—in fact, about 
90 percent of brain activity never 
reaches consciousness. We can only 

improve by testing in interaction 
with others. Perception isn’t a passive 
process. The only way we can � nd 
out about the world is through the 
errors in our models. The best way 
to do that is to act upon the world. 
We hypothesize (unconsciously) that 
if our model is correct, then certain 
results should appear. We then deter-
mine whether what we anticipated 
happens or not and adjust the model 
accordingly. During this process we 
will uncover mistakes in our models. 
These prediction errors are impor-
tant because we can only know that 
our predictions are wrong from the 
errors—only then can we make ad-
justments to improve them. 

This means that whether we’re 
doing “real” experiments or exer-
cising our mental model-building, 
we depend on both hypothesis test-
ing and interaction to learn. We 
use both the scientific method and 
storytelling. 

In this process, we help each 
other to clarity. When I tell you my 
story and I hear your response, even 
though I � lter everything through 
my set of biases, I can tweak those 
mental models if I can be open to 
hearing anything you say. I think 
this is why the use of a “shepherd” 
who guides the author to convey a 
better message is such an effective 
practice for writing. The articles in 
this series have been stronger be-
cause we have had stalwarts, like 
Rebecca Wirfs-Brock, who have 
taken the time to ask for clari� ca-
tion and explanation and justi� ca-
tion. Shepherds expand our ability 
to think, evaluate, and tell a better 
story. Sometimes we can be our own 
shepherd by reading our story out 
loud. When we’re talking, it engages 
a different part of the brain than 
just hearing that voice in our heads 
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echoing the words. It’s surprising 
what good results this simple tech-
nique can produce. Try it!

Learning Is Required
Scientists still don’t understand 
how communication happens—how 
we’re able to share experiences with 
each other, how we’re able to under-
stand each other’s stories. It’s a puz-
zle—how an author can write an ar-
ticle and others can read it and more 
or less understand what the author is 
saying—such a basic, everyday oc-
currence, but still a mystery!

Nonetheless, we can build on this 
ancient technique of sharing expe-
rience to help each other improve. 
One of the clear bene� ts of the newer 
software development approaches 
is the incorporation of continuous 
learning. Science and software de-
velopment can both be empirical 
endeavors where the key is testing. 
Used properly, this means that all 
ideas are welcome as long as they’re 
accompanied by a plan for an experi-
ment. Doing your own experiments 
is not only a way to develop software 
but also to learn about developing 
software, about your organization, 
about your team, and about yourself. 

Failure to take an experimen-
tal approach means that you oper-
ate by default. You do the same ol’, 
same ol.’ Scientists tell us that this 
is like taking the same path in the 
woods on every hike. The track gets 
deeper and deeper, and it becomes 
harder and harder to do something 
different. The most exciting news 
from science is that our brains con-
tinue laying down new connections 
until we die. The bad news about 
this good news is that it cuts both 
ways. We can stay on the same path 
digging ourselves in deeper and 
deeper, or we can learn, grow, and 

improve by challenging our think-
ing, taking on new tasks, and en-
gaging in struggles.

This means effortful learning—
we learn best from stories, which 
means telling ourselves and others 
inspirational and educational sto-
ries. It means not being bound to 
what the little voices in our head are 
constantly telling us about our ca-
pabilities and strengths. We need to 
tell ourselves better stories—as indi-
viduals, as teams, and as organiza-
tions. Even when the hypothesis is 
wrong, we can learn, and sometimes 
we learn a lot. Sometimes we learn 
more from failure than success, so 
fail early, fail often, and embrace 
failure before you move on to the 
next experiment. Development (and 
life) is at its best as series of small 
experiments.

I hope I’ve been telling you a con-
vincing story about the power 
of stories, and I hope that you 

continue to read this series looking 
for insights from the experiences of 
others like you. I hope that you learn 
about telling yourself and others the 
best possible stories and that you con-
sider becoming a better storyteller 
and a better story listener. This comes 
from practice—telling, writing, 

sharing, and getting feedback to im-
prove, from trusted others like a good 
“shepherd.” 

Let me close this article as I 
opened it—with appreciation. This 
series is not only about all the au-
thors but also about my faithful re-
viewers: Ayse Bener, Robert Glass, 
Dave Thomas, and Rebecca Wirfs-
Brock. They’ve given of their time 
and expertise to make this series 
truly valuable. I sincerely appreci-
ate their contribution. I’d also like to 
mention our copyeditor, Jenny Stout. 
I see the articles before she starts 
to do her magic, and I’m always 
amazed at the dramatic improve-
ment in quality and readability her 
touch can make. Thank you, Jenny.

Very soon, this series will have a 
new editor, and I hope you take the 
opportunity to reach out and share 
your own stories when that person 
steps in. We can all learn a lot from 
each other!

Selected CS articles and columns 
are also available for free at 
http://ComputingNow.computer.org.
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