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Where have all the mining engineering students gone? 

New study seeks insights to improve enrollment 
by Jodi Banta, Isabel Barton and Lynnette Hutson

It’s no secret that student enrollments in 
mining engineering programs have been 

declining globally. In the United States and 
Australia, numbers are down by nearly 50 
percent (Roy et al., 2019; Roy, 2019) and as 
much as 80 percent (Minerals Council of 
Australia, 2019) from their respective peaks in 
2013 and 2012, and it is much the same story 
for Canadian schools (Mining Industry Human 
Resources Council, 2018). We’ve all heard plenty 
of speculation as to why — young people think 
mining is dirty and archaic, it destroys the planet 
or maybe they just don’t know it still exists? 
Then there’s just straight-up competition from 
other fields.

In an effort to improve our programs, the 
University of Arizona’s (UArizona) Lowell 
Institute for Mineral Resources and Mining 
and Geological Engineering department started 
asking students about their awareness and 
perception of mining and mineral resources and 
we learned some very interesting things. 

According to a recent survey of UArizona 
students (UArizona mining perception study 
surveys, 2019):

•	 72 percent agree that mineral resources 
are “important” or “very important” 
to their daily lives, with more than 40 

percent saying “very important.” 
•	 84 percent agree that “mining is 

necessary.” 
•	 49 percent rate the mining industry as 

“as responsible as” other industries, with 
more students rating it responsible as 
opposed to irresponsible.  

•	 34 percent rate the mining industry as 
“as modern as” other industries, with 
more students rating it modern as 
opposed to outdated.  

Students were asked for their feedback on a 
variety of questions regarding mining and we did 
find that roughly half agree with the statement 
“Mining harms the environment.” Ninety-two 
percent agree with the 
statement “Mining provides 
jobs.” Based on responses 
to all the questions, our 
assessment of student 
perceptions of the industry 
is neutral. The perception 
of engineering students is 
significantly more positive 
than that of students enrolled 
in other fields.

In the same survey we 
found that while 74 percent 
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of UArizona students are aware that Arizona 
has active mines, and 66 percent are aware 
that UArizona offers a mining engineering 
degree, very few students have any knowledge 
of mining — with 67 percent reporting having 

little to no knowledge of mining at all. In other 
words, awareness and perception, at least of 
the industry at large, and among UArizona 
students, are not the main problems here. 
UArizona students are highly aware of mining 

and in general do not have a negative 
perception of the industry — in fact, 
they’re convinced that it is important, 
but they really don’t know anything 
about it. We’ll come back to knowledge.

These preliminary findings inspired 
us to undertake further research to 
better understand how students are 
choosing their engineering field of 
study. In particular, this research seeks 
to gain a better understanding of why 
particular engineering disciplines — 
including mining engineering — have 
chronically and consistently lower 
enrollment than other engineering 
disciplines. In the fall of 2020, we 
implemented a new survey of the 
freshman-level UArizona Introduction 
to Engineering Design course. One 
of the objectives of the course is to 
introduce students to the 15 different 
engineering fields of study available 
to them at UArizona. For this reason, 
we chose to run this survey at the 
beginning, and again at the end of the 
semester to measure the effect of the 
class on outcomes related to students’ 

Most incoming freshmen engineering students are not knowledgeable about mining.

Figure 1

On a scale of 1 to 5, where 1 is “I know nothing” and 5 is “I know all about it”, please rate your interest in the following fields.
N = 363

Incoming freshmen engineering students want to study fields they are
interested in and will give them options.

Figure 2

When choosing a major, the most important thing to me is (select up to three):
N = 363

I am interested in 
learning about the 
subject.

It will lead to a career 
that offers me many 
options.

It will lead to a high-
paying job.

It will lead to a job that 
benefits society.

I think I will be good 
at it.
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choice of engineering major.
The survey at the beginning of the semester 

was administered online to the nearly 500 
students enrolled in the course and resulted in 
a sample of 363 responses (UArizona freshmen 
engineering student surveys, 2020), 
representing more than 75 percent 
of the class. The students’ self-
reported demographics largely 
matched those of the current 
UArizona College of Engineering 
and other engineering schools 
nationwide: notably 65 percent 
male, and 73 percent white. 

Eighty-four percent of 
responders were 18 years old 
or younger. That’s the age at 
which students are choosing their 
engineering major. And by their 
own admission, when they enter 
Introduction to Engineering 
Design, they know very little 
about the 15 different engineering 
fields from which they’re meant to 
choose. 

As shown in Fig. 1, we asked 
students to rate their knowledge of 
each engineering field on a scale 
from 1 to 5, with 5 being high. 
Mechanical engineering scored 
the highest with a mean score of 
3.0, with one third of students 

reporting some knowledge. Other fields that 
scored highest on knowledge were Electrical 
& Computer, Chemical and Aerospace. Mining 
Engineering came in tied for last place, with 
a mean score of 2.0 and nearly 75 percent of 

Incoming freshmen engineering students rate mining among the least interesting engineering majors.

Figure 3

On a scale of 1 to 5, where 1 is “completely uninteresting” and 5 is “very interesting”, please rate your interest in the following fields.
N = 363

Incoming freshmen engineering students are looking for job stability and high 
salaries.

Figure 4

Which of the following attributes is important to you in your future job? Select up to three.
N = 363

Job stability

High salaries

Opportunities for 
design/invention

Opportunities to solve 
problems

Working with/inventing 
the latest technology
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students saying they know nearly nothing about it. 
We then asked the students to rate their interest 

in the same 15 fields (Fig. 3). Aerospace scored 
the highest at 3.5. Other fields that students found 
interesting included Mechanical, Electrical & 
Computer, Biomedical and Chemical engineering. 
Mining Engineering again tied for last place, with a 
mean score of 2.0, and a full 40 percent of students 
rating it as “completely uninteresting.”

Not surprisingly, there is a very strong 
correlation between students’ knowledge of a 
field and their level of interest in it. Students are 
unlikely to be interested in a subject they know 
little about.

So, what do engineering students say they 
consider when choosing a major? In our survey, 
they could choose up to three answers (Fig. 2).

The top choices were “I am interested in 
learning more about the subject” (58 percent) and 
“It will lead to a career with a lot of options” (36 
percent), followed closely by “It will lead to a high-
paying job” (35 percent). 

Interest in disciplines that “benefits society” 
is also high with around 30 percent of students 
picking this option. 

“I think I will be good at it” came in at a distant 
fifth place (23 percent). Other answer choices all 
received well under 10 percent. 

When asked about what is important to them 
in a future career, shown in Fig. 4 (students could 
choose up to three answers), not surprising at this 
moment in time, the top choice was “job stability” 
(51 percent), followed by “high salaries” (46 
percent). 

“Opportunities to invent” and “Opportunities 
to solve big problems” followed, each selected by 
about 42 percent and 39 percent of responders, 
respectively. “Working with/inventing the latest 
technology” came in at fifth place with about 30 
percent of responders. Other answer choices were 
selected by 20 percent of responders or fewer.

Translating that into intended majors, more 
than half the class reported intending to major 
in one of the four most interesting majors: 
Mechanical, Aerospace, Electrical & Computer and  
Biomedical Engineering.

When asked about their confidence in their 
choice of major, again on a scale from 1 to 5, 
the average was 3.5. When asked about their 
knowledge of careers associated with choice of 
major, the average rating was 3.0. So at 18 years 
old, with little knowledge of the subjects they 
may study, or of related careers, it is no surprise 
students lean toward general interest in a subject 
they think they know something about (as opposed 
to nothing) and something they hope will lead to a 
wide range of career options.  

Early results from the end-of-semester survey 

indicate that knowledge of all subjects went 
up an average of nearly 40 percent and mining 
engineering was the biggest mover with average 
knowledge increasing by 70 percent, which 
moved it up to fifth place in the knowledge 
rankings. From 74 percent of students saying 
they knew nothing or very little about mining 
engineering at the beginning of the semester, 
only 17 percent said so at the end. Interest also 
increased, from only 10 percent of students 
rating Mining Engineering as interesting or very 
interesting at the beginning of the semester, to 
nearly 30 percent by the end. We like to think 
our research and corresponding changes to how 
the major is presented are paying off. However, 
there’s still much more work to do, as while the 
number of students intending to major in Mining 
Engineering also increased, the increase was not 
as substantial. 

Over the coming years, the UArizona will 
be taking a deeper dive into all of this. We 
will research what students find interesting 
about some fields (and not others), how to 
identify what students do find interesting about 
mining engineering and how to communicate 
that effectively to a wider audience, and how 
to bring to life the variety of career options 
available in mining engineering. We’ll also be 
seeking a better understanding of students we 
are currently successfully attracting to mining 
engineering, and those we wish we were but are 
not. 

To learn more about these studies or results, 
please contact Jodi Banta jhbanta@arizona.edu. n
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How to get more students to major in mining engineering?

Answers from the University of Arizona
by Isabel Barton, Jodi Banta and Lynnette Hutson

What keeps students from majoring in 
mining engineering? As our previous 

article (Mining Engineering, Feb. 2021) pointed 
out, it’s not that they think mining is dirty, 
or that it’s low-tech, or that it’s unnecessary 
(Banta et al., 2021), in fact, they know too little 
about mining to hold preconceived ideas about 
it at all. Instead, the problem is that students 
hardly know mining engineering exists as a 
possible career option. The facts are that the 
University of Arizona (UArizona) engineering 
students show up to college knowing less about 
mining engineering than they do about any of 
the 14 other engineering majors available, and 
correspondingly, lack interest in the subject. 

What can be done to change this lack of 
exposure to the field? In this second report 
of our ongoing study, the UArizona’s Lowell 
Institute for Mineral Resources and Mining and 
Geological Engineering department tackles that 
question. We look at how freshmen engineering 
students’ levels of knowledge and interest in 
mining engineering change as they are exposed 
to new information. We’ll also pinpoint some 
common student motivations and interests, and 
how mining engineering can fit within these.

About the study 
First, a note on methodology. We conducted 

two online surveys with students in UArizona’s 
required course for engineering freshmen, 
engineering design. A baseline survey  was 
done early in the semester, and a second one 
to measure change in knowledge and attitudes 
was done at the end of the semester. Most of 
the survey questions for each were the same 
and included questions related to demographics, 
levels of knowledge and interest in UArizona’s 
15 different engineering majors, career 
aspirations, motivations for choosing a major, 
and sources of information. The end-of-semester 

survey contained additional 
questions asking students 
whether their intended 
majors had changed since the 
beginning of the semester and 
if so, why. 

In between the two 
surveys students watched 
an approximately 20-minute 
video on each of the 15 
majors in the UArizona’s 
College of Engineering 

and attended or watched the recording of a 
live question and answer session with a faculty 
member representing each major. We received 
363 responses at the beginning of the survey 
and 367 at the end, representing more than a 75 
percent response rate, a confidence level of 95 
percent, and a margin of error of +/- 2.7 percent. 
The self-reported demographics of the responses 
largely mirrored the overall demographics of 
the UArizona College of Engineering with two-
thirds male, 65 percent Arizona residents, three-
quarters white, and approximately 20 percent 
Hispanic. The study was carried out under UA 
IRB protocol #2002354299. 

A little information about mining goes             
a long way

At the beginning of the semester, nearly 75 
percent of students reported knowing almost 
nothing about mining engineering. By the end 
of the semester, that number had dropped 
to 17 percent. The average reported level of 
knowledge about mining engineering went 
from 2/5 at the beginning of semester to 3.4/5 
at the end, representing the biggest increase of 
any engineering major, and almost double the 
average increase, which was +0.95. The reported 
average level of interest in mining engineering 
increased from 2/5 at the beginning of the 
semester to 2.7/5 at the end of the semester. 
That figure was less than the jump in knowledge, 
but still the second-biggest percentage increase 
of any engineering major. Mining engineering 
therefore went from being the least-known 
and least-interesting of the 15 majors at the 
beginning of the semester, to the fifth best-
known and around the middle of the pack in 
average interest by the end of the semester. 

Increasing mining knowledge 
Students are not interested in subjects 

they know nothing about, and increasing 
their knowledge doesn’t always correspond 
with greater interest. For example, take civil 
engineering and engineering management. Early 
in the semester both were wallowing at only 
slightly higher levels of interest than mining 
engineering. But by the end of the semester, 
students knew a lot more about civil engineering 
and engineering management, but still had little 
interest in the subjects. 

Luckily, mining engineering is different: 
increased knowledge positively correlated 
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with increased interest. For example, a 70 
percent increase in knowledge (from 2 to 3.4/5) 
translated into a 35 percent increase in interest 
(from 2 to 2.7/5) and a 20 percent increase in the 
number of students who reported planning on 
majoring in mining engineering. For comparison, 
knowledge of civil engineering went from 2.7 to 
3.4/5, but interest in this major rose only from 2.3 
to 2.6/5. In engineering management, knowledge 
rose from 2.5 to 3.3/5, but interest only rose from 
2.1 to 2.4/5. For about the same end-of-semester 
knowledge levels among all three of these 
majors, mining engineering garnered a much 
higher level of interest. 

The rise in interest with increasing knowledge 
gives mining an advantage over most other 
majors in engineering. Materials science shows a 

pattern similar to mining engineering, but levels 
of interest in the other engineering majors went 
up by an average of 0.33/5, which is less than 15 
percent, for an average knowledge increase of 
0.95/5 or 41 percent. Sometimes this was because 
a field, e.g., aerospace engineering, had started 
out with a high level of interest and didn’t have 
much room to grow. But for most of the other 
engineering fields, an increase in knowledge over 
the course of the semester just didn’t move the 
needle on interest. Mining’s luck may be due 
to an unexpected wow factor. When an honors 
section of the engineering design course was 
asked which major they found most surprising, 
overwhelmingly they chose mining engineering. 
Aspects that surprised students included the 
importance–that mining supplies the materials 

Mining and geological engineering had the largest increase in knowledge over the course of the semester.

Figure 1

Mining and geological engineering had the second largest increase in interest over the course of the semester.

Figure 2
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we rely on every day, and that they are needed 
for advancing society and technology. Students 
were also surprised at the opportunities for 
improving efficiencies and sustainability in the 
industry, and the potential to work all over the 
world. One student remarked that at first it “just 
sounded boring,” but that after learning about it, 
mining engineering turned out to be “absolutely 
fascinating.” 

It’s also a good sign that the number 
of students planning to major in mining 
engineering increased over the course of the 
semester as they learned more about it. For 
four of the 15 fields, the number of intended 
majors either stayed flat over the semester 
(i.e., architectural engineering and engineering 
management) or decreased (i.e., optical sciences 
and environmental engineering). It seems 
mining engineering has a definite advantage: 
once students know about it, they start to think 
it’s cool. 

 
How information affects major choice

This study also found that once students 
have picked a major, it doesn’t take long for 
attitudes and plans to harden. By the end of the 

semester, only 6.5 percent of students were 
undecided, and students with a selected major 
reported much more confidence in their 
choice than they had at the beginning of the 
semester. The change was especially notable 
among students who planned to major in 
mining engineering. Early in the semester, this 
group reported being moderately confident in 
their choice (average 3.5/5). By the end of the 
semester, that confidence level had increased 
to 4.3/5. During the course of the semester, 
students planning on a mining engineering 
major had gone from tenth most confident out 
of the 15 majors, to most confident of all. Mining 
engineering students also rated themselves as 
the second most knowledgeable group about 
careers available in their chosen major (3.6/5) 
after industrial engineering majors (3.7/5). 
Knowledge of available careers showed a 
statistically significant positive correlation with 
confidence in major choice. This is consistent 
with related findings suggesting that students’ 
ability to connect education to careers improves 
their confidence in the value of their education 
(StradaEducation.org/PublicViewpoint October 
27, 2020).

Knowledge and interest in mining engineering increased more than many other disciplines over the course of the semester.

Figure 3
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What students want in a major and a 
career

What is it that students are hoping 
to get out of mining engineering, or 
for that matter, out of any engineering 
major? That answer doesn’t vary much 
across most engineering disciplines, 
nor from the beginning to the end of 
the semester. Stable jobs, high pay, and 
opportunities to invent and to solve 
problems are the most often cited 
motivations among survey respondents. 

The findings of the survey show 
that all students want much of the 
same things out of their careers, and 
they have similar expectations about 
what they will get out of their majors. 
When mining engineering students were 
asked to select their top three reasons 
for choosing their major, by far the 
biggest responses (75 percent) were 
related to interest in the subject. “It 
will lead to a career that offers me lots 
of options,” was a choice selected by 50 percent 
of the planned mining engineering majors (up 
from 30 percent in an earlier survey), and “It will 
lead to a job that benefits society,” was selected 
by 33 percent (up from 20 percent in an earlier 
survey). Mining engineering students were less 
likely to pick “I think I will be good at it,” or “It 
will lead to a high-paying job,” compared 
to other engineering students. However, 
none of these differences was statistically 
significant to  < 0.05, so the responses 
from mining engineering students were 
close to those for other engineering 
freshmen. 

 
Unique qualities of mining engineering 
students 

We asked students in the early 
semester survey to rate their level of 
interest in various fields of high school 
science, and we found these results to 
be an indicator of interest in mining 
engineering as a major in college. For 
example, compared to the rest of the 
freshmen engineers, students majoring 
in mining engineering reported far more 
interest in earth science and slightly 
more interest in environmental science, 
chemistry and astronomy than their 
engineering peers. Further, they were 
significantly less interested than other 
students in optics, computer science, 
and health science. Interest in math and 
biology was average with other students. 

If there’s one feature that clearly 

sets apart students who want to study 
mining engineering from other freshmen, it’s 
what we might call cubicle claustrophobia. 
Overwhelmingly, mining engineering students 
want to be able to work outside. A whopping 42 
percent selected opportunities to work outside 
as one of their top three most important career 

Mining students value similar career attributes as other engineering students.

Figure 4

Factors incfluencing mining students’ choice of major are similar to other 
engineering students.

Figure 5
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attributes, compared to only 8 percent for 
all other students. That made outside work 
the second most popular career attribute for 
mining engineering students. The most popular 
reason for choosing mining, and almost every 
other type of engineering, was the opportunity 
for high salaries. Perhaps related to working 
outside, 42 percent of responses from 
mining engineering students selected travel 
opportunities among their top three career 
attributes. 

 
Key take-aways 

How can we use these survey results to 
attract more students to mining engineering? 
First, focus on increasing knowledge, both of 
mining and mining engineering careers. Second, 
start by sharing foundational knowledge 
and start early. For example, answer these 
questions with youth. Why do we mine? Why 
is it important? What does a career in mining 
engineering look like? Emphasize options and 
variety in subject matter knowledge, careers, 
and locations where mining engineers work, 
including outdoors and around the world. 
Sharing information about environmental and 
social responsibility, the latest technology, and 
high salaries won’t differentiate mining from 
other types of engineering, but it will help 
keep it competitive with other technical and 
scientific industries. The Lowell Institute’s K-12 
program has information and ideas on how to 
outreach to youth and can be found at https://
minerals.arizona.edu/engagement or contact 
Christopher Earnest at earnest@email.arizona.
edu. 

Conclusion and what’s next
By the time students wrap up their first 

semester in college, they have pretty much 
made up their minds about their majors, and 
are unlikely to change them. For this study, the 
number of undecided students went from 75 
to 24 during the course of the semester, while 
students who had already chosen a major 
became much more confident in their selections. 
Once majors are declared, close to 70 percent 
of students will not change their major based 
on national statistics (National Science Board, 
2019). Even if students want to change majors, 
by the end of their first year, most are locked in 
by curriculum requirements, finances, family and 
peer pressure, and the need to graduate and get 
a job. 

As we continue our research we’ll be talking 
to students who choose mining engineering to 
get a better idea of why they’re interested in 
it, and when and how this interest began. We’ll 
probe where students get their information 
about various majors, and what are their most 
influential resources. n

Further information
To learn more about these studies or results 

contact Isabel Barton at fay1@email.arizona.edu 
or Jodi Banta at jhbanta@email.arizona.edu. 
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