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Figure 1. Martha Goodway and 18 
other female undergraduate and 

graduate students made front-page 
news when they graduated from MIT 

in 1957.

This profi le of Martha Goodway is the most recent 
installment in a series of occasional JOM articles highlighting individual 
contributions to a more diverse minerals, metals, and materials science 
and engineering community. The series is an ongoing project of the TMS 
Diversity Committee as an effort to raise awareness of diversity topics within 
the fi eld, while also celebrating the accomplishments of those who have 
made inroads on these issues.

Pioneers in Diversity

 She was one of only 19, but Martha Goodway never 
gave that a second thought. “I didn’t expect a huge 
number of women to be attending MIT (Massachusetts 
Institute of Technology) when I applied and I really 
didn’t care,” she said. “I never planned to go anywhere 
else. It was the best place for what I wanted to do.” 
 “I was just going to the local school,” the native 
Bostonian added, smiling.  
 For the rest of the world at the time, a woman earning 
an engineering degree from any university was a novelty.  
Goodway and the 18 other women who graduated  from  
MIT in 1957 literally made headlines in the Boston Globe 
(Figure 1).
 Mere moments after her commencement ceremony at 
MIT, Goodway experienced another perspective of the 
social change her accomplishment represented. “I was 
walking on campus in my full commencement regalia, 
diploma in hand, when one of my professors stopped me 
to say, ‘I don’t think ANY woman belongs at MIT.’” 
 “You pick your battles,” she continued. “I had what I 
wanted.”
 And, pursuing a career in engineering was what 
Goodway wanted very much, even before she quite knew 

a self-taught engineer who maintained a forge behind 
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the garage so that he could make 
repairs. “Dad had a natural talent 
for making things work. He got 

anything with a hairpin. I had that 
advantage, as well,” she said. Even 
more impactful were the stories her 
father would tell at the dinner table 
about his projects at work. “He gave 
a blow-by-blow description of how 
engineering really worked and didn’t 
just wave a few equations in the air,” 
Goodway remarked. When she was 
10 and a serious kidney condition 
limited her ability to play outside, her 
family bought her a microscope as a 
diversion. Soon, she was conducting 
her own investigations into how 
the world around her worked. 
“Engineering was all around me, 
growing up. It was always in my 
mind” she said. 
 Those early experiences primed 
Goodway’s interest to study 
metallurgy at MIT. Her academic 
experienced ended up being quite 
eclectic, however. “I followed my 
bliss,” she said, and explored a 
number of other “interesting subjects 
that I learned to love and got a 
taste of how different professions 
worked.” She and 17 other female 
students lived together in one 
cramped house and soon became a 
close-knit community of learners, 
with several hailing from outside 
the United States. “That was an 
advantage about attending MIT. All 
types of people from all over the 
world wanted to study there, so it 
was more diverse than most places, I 
think,” commented Goodway.  
 Goodway landed work in her 
chosen profession soon after 
graduation, although she notes that 
female engineers at the time “were 
paid half what men were.” Employed 

eventually assigned a government 
project involving calibration of 
underground atomic weapons testing. 
The sticking point, Goodway said, 
was that the U.S. military “wouldn’t 
let a woman set foot on a test site.” 

with her work after her company 

threatened to sue. “It was an 
interesting experience,” she quipped.
 The most formative early career 
experiences for Goodway, however, 
couldn’t have been further away 
from those desert test sites. She had 
loved exploring the Museum of Fine 
Arts in Boston since childhood. On 
one of her visits as an adult, she 
discovered the Objects Conservation 

managed by William Young, a 
pioneer in conservation science. “I 
recognized every piece of equipment 
and knew how to run all of it. And, 
I thought to myself, ‘I might do 
well with something like this,’” said 
Goodway.
 Although he did not have the funds 
to hire her, Young recognized her 
talent and agreed to mentor her. As 
Goodway recalls, “He took me under 
his wing and looked for a museum 
that could make use of a metallurgist 
like me.” Through Young’s 
connections, that museum ended up 
being the Smithsonian Institution 
in Washington, D.C., which hired 
Goodway as a metallurgist in its 

(Figure 2). Accepting the offer “was 
the happiest decision of my life,” 

Goodway said.
 Fictional antiquities hunters, such 
as Indiana Jones, actually have it 
easy compared to the painstaking 
work required of those who preserve 
and research these rare pieces of the 
past. Success depends, in large part, 
on having a talent for tracking down 
seemingly arcane clues and acting 
on intuition that the obvious story 
presented by an artifact may not be 
the correct one. Goodway embraced 
these challenges during her more 
than 40 years at the Smithsonian, 
using the tools and techniques of 
her metallurgy background to coax 
insights about long ago societies out 
of the materials they left behind. 
 “Museum work is very specialized, 

Goodway. “You have to avoid 
physical contact with the artifact 
and are generally not permitted to 
remove samples. The samples you 
are able to acquire are often too small 
for available instrumentation. You 

use what might be available to you. 
Then, you often have to be able to 
make sense of the technical literature 
from a different century in order to 

Figure 2. Martha Goodway inspects the U.S. House of Representatives Sargent 
at Arms Mace in 1974 as the archaeometallurgist at the Smithsonian Institution’s 
Conservation Analytical Laboratory, now the Museum Conservation Institute. (Photo 
by Richard K. Hofmeister, courtesy of the Smithsonian Institution.)
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understand what your analysis is 
telling you.”

interested in metals and processing 
technologies, she routinely 
collaborated with archeologists, 
conservators, and other antiquities 
experts to analyze a wide range of 

those different classes I took at MIT 
turned out to be more useful in the 
long run than I ever thought at the 
time,” she observed.
 This is not to say that Goodway 
did not have her share of adventures 
in pursuit of knowledge she needed  
to tell the materials story of some of 
the Smithonian’s most prized pieces. 
She has squeezed through the narrow 
passages of a Bronze Age tin mine, 

wootz crucible in her lap to ensure 
its safe transport, and examined the 
mysterious statues of Easter Island. 
“There is no substitute for visiting 
original sites, or presenting technical 

said Goodway.
 Her fondest memories, however, 
are the “eureka moments” that 
led to new understanding of how 
artifacts—and history—were made. 
Her investigation of the original 

powered aircraft, stands as one of her 
proudest achievements. That journey 
was fueled by a hunch that Goodway 

“nubbin of a sample.” She recalled, 
“It looked like aluminum, but I felt 
there was something more going 
on.”  Working with Frank Gayle and 
Carol Handwerker at the National 
Institute of Standards and Technology 

(NIST), she was able to access state-
of-the-art technology for further 
analysis. “I remember getting the 

that the crankcase had been cast from 
aluminum strengthened with copper, 
but also that it had been heat treated,” 

exhaustive search of both historic and 
contemporary technical literature and 
additional microstructural analysis. 
The body of evidence that Goodway 
and her colleagues ultimately 

of heat-treated aluminum in aircraft 
actually occurred much earlier than 
previously thought.
 While the success of the Wright 

quick to point out the importance of 
trusting her intuition. “I don’t exactly 
know where my initial hunch came 
from,” she said. “I think it was just a 
matter of having so much experience 
in dealing with so many different 
types of objects of many different 
alloys, treated in many different 
ways.”
 Goodway affectionately describes 
her work at the Smithsonian as “this 

surprised that her research has 
become so widely regarded. When 
attending Diversity in the Minerals, 
Metals, and Materials Professions 
(Figure 3), organized by TMS in 
2014, Goodway said she was “quite 

research as a case study in a class she 
was teaching. “It had never occurred 
to me that it would be useful in that 
particular way,” said Goodway, a 
TMS member since 1973.
 Now the Smithsonian’s 

archaeometallurgist emeritus, 
Goodway has returned to the Boston 
area and resides minutes away from 
MIT. “Jaw-dropping” is how she 
terms the change in the demographics 
since her graduation. “The difference 
is almost impossible to describe,” she 
said. “I was one of a very few female 
students and now women make 
up nearly half the undergraduates. 
Frankly, that happened much sooner 
than I expected, but it doesn’t mean 
we don’t have more to do.”
 For her part, Goodway said she 
has made a point of contributing to 

mentoring and following the example 
of William Young, who helped steer 
her to her life’s passion. “My advice 
is always to decide what is most 

how you can do it,” she said.
 Goodway has lived her advice, 
never wavering from what she 
always wanted to do, while still 
being informed by her wide-ranging 
studies at MIT, her early obstacles 
as a female professional, and 
her exploration of the many and 
varied artifacts of the Smithsonian 
collection. “I am an engineer,” 
she states, simply. “I make things 
work. And, 
I understand 
how things are 
made.”

Figure 3. Martha Goodway contributed 
to the dialogue on advancing diversity 
in the minerals, metals, and materials 
professions at the fi rst TMS summit 
on diversity in July 2014.

Read about Martha Goodway’s research on the Wright fl yer 
in the November 1993 JOM article “Back to Kitty Hawk: 
Investigating the First Aircraft Aluminum” by Goodway and 
Richard A. Leyes II. TMS members have free electronic 
access to this and all other JOM articles archived to 1976 
on SpringerLink by fi rst logging on to the TMS website.
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