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OPINION

I find A Common Vision for the Undergraduate Program 
in 2025 [1] a remarkable effort on the part of the various 
national associations with interests in college mathemat-
ics education. Tara Holm and Karen Saxe [2] made this 
comment:

Change is coming, and the mathematical 
sciences community must come together to 
ensure that the change happens coherently 
and in a mathematically sound way. More 
mathematicians must become involved, work-
ing with colleagues from partner disciplines to 
modernize curricula and adopt evidence-based 
active learning strategies in mathematics class-
rooms. (p. 630)

I worry about colleagues who do not see a need to change 
or who believe in the traditional algebra for everyone.

I am writing this with a particular emphasis on general 
education mathematics for college freshmen and for those 
institutions that require college algebra for nearly all stu-
dents. College algebra for freshmen has changed little in 
150 years. As I look at my collection of nineteenth-century 
algebra textbooks, they are remarkably similar to what is 
taught today (with the major exception that they do not 
cover graphing). The similarity is either a testament to its 
enduring quality or to our inability to change and adapt 
to the times. I believe it is the latter, and change will only 
happen if it is supported by the faculty.

How do we know if the faculty are ready for the types of 
changes in Common Vision such as alternate pathways for 
students? Through my research and observations, I have 
concluded that you can tell how ready a faculty member 
is for change by asking four questions. These questions 
get to the heart of some basic tenets and beliefs that 
show either a willingness or reluctance to change. The 

questions are whether or not one agrees with the follow-
ing statements:

• Algebra students should memorize the quadratic 
formula.

• Intermediate and college algebra have broad relevance 
in the “real world.”

• Algebra, like no other subject, improves the brain’s 
ability to think critically.

• Creating customized undergraduate pathways for 
students amounts to lowering standards.

Memorizing the Quadratic Formula and the 
Mathematics Attic
As heretical as this may seem to some, but not all, why do 
we insist on students memorizing the quadratic formula? 
Don’t get me wrong; I have nothing against memorization. 
But if we made a prioritized list of information that stu-
dents should memorize, would this be high on the list? It 
seems more important that they know what it is, where to 
find it, and how to use it. Better yet, why not use modern 
tools to do the quadratic formula calculations?

May I suggest that finding i to the nth power, rational-
izing denominators, long 
division of polynomials, 
or any number of similar 
college algebra concepts 
would not stand the scru-
tiny of developing a truly 
modern and relevant curric-
ulum for nonmath majors.

I attended an interest- 
ing session at the 2012  
AMATYC conference pre-
sented by a father and son 
team, Tom and Scott Adam-
son. The session title was “The Mathematics Attic.” They 
suggested that there are a number of things that we do 
not use but do not want to throw away either, such as an 
abacus. So we put them in the mathematics attic. They 
went on to suggest a number of current items that could 
probably go into the attic. They asked the audience for 
other suggestions for the attic, and there was no short-
age of ideas.
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The attic analogy is an important one. There are a 
number of interesting but outdated algebraic topics that 
we do not want to lose. So we could put them in the attic 
and bring them out for the mathematics majors to learn 
and appreciate. All freshmen do not need to see them. A 
faculty member willing to change is one who is open to 
consigning classics to the attic.

Relevance
This may not be a popular position with mathematics fac-
ulty, but I think that algebra in and of itself and as an end 
goal is not broadly relevant. By relevant I mean meaningful 
for a student’s major, future employment, decision mak-
ing in life, or citizenship in a democracy. Of course, there 
are algebraic skills that are important to follow-on math 
courses. However, when the traditional college algebra 
is the final destination, students are deprived of seeing 
how useful it can be, and they never get to see some other 
beautiful and relevant mathematics.

Defenders of algebra-for-all tend to cherry-pick alge-
braic concepts that are easy for students to see in their 
lives. Once, at a statewide education meet-
ing with dozens of mathematics teachers 
from higher education institutions in the 
state, an instructor stood up and inter-
rupted the meeting and said she was tired 
of everyone picking on mathematics. She 
asked the speaker, “How did you decide 
when to get up this morning and get to 
class on time?” She then added, “That’s 
algebra.” She explained that she uses that 
same example with her students and that 
algebra is used all the time in real life. 
She sat down to the loud ovation of her 
colleagues. I did not clap. While I suppose 
that example involved some low-level al-
gebra, it seems disingenuous. A student 
does not simplify complex rational expressions or find the 
fifth root of a number as a matter of course in real life. 
Perhaps the most damning evidence against the relevance 
of algebra is the large proportion of traditional textbook 
word problems that are contrived and unrealistic. 

Algebra and Thinking Critically
If you look for experimental evidence that learning alge-
bra increases a student’s ability to think more critically, 
you will find little. Yes, there is something to be learned 
by solving equations and problems using rules and logic. 
However, I can make the case that the traditional cur-
riculum fosters almost the opposite of critical thinking. 
Students sit and listen to the instructor explain a concept 
and then get some chance to practice. Then the students 
are required to mimic that work on a test and try and get 
the one correct answer. The world, however, is often not 
black and white with one correct answer; it is complicated. 

Secondly, word problems usually include exactly the 
information a student needs in the solution. Students 
can often memorize some type of formula, pattern, or 
algorithm to get the correct answer without really doing

much critical thinking. If we really wanted to teach critical 
thinking, then we should do it intentionally and structure 
our teaching to encourage that type of thinking. 

Some faculty believe there is something inherent about 
mathematics, and algebra specifically, that helps critical 
thinking. Faculty who believe in the inherent qualities of 
algebra without being able to articulate what that specifi-
cally means and provide evidence to support it are not 
ready for Common Vision. I believe that there is a level of 
numeracy that is vital to critical thinking, but the algebra-
heavy, traditional curriculum often leaves that type of 
learning to chance. Faculty who are ready for change must 
be able to think critically and specifically about curriculum 
design and student learning rather than having vague 
notions of learning outcomes with nothing more than 
anecdotal supporting evidence.

Pathways and Rigor
An alternative path that does not go through college alge-
bra or even intermediate algebra is seen by some faculty 

as watering down the curriculum. These 
faculty believe in the sanctity of algebra 
and its inherent rigor and benefits. Al-
ternate pathways for them are attempts 
to weaken the curriculum in an effort to 
appease administrators and give in to the 
pressure to improve retention and gradu-
ation rates. 

It is an interesting assumption that 
freshman mathematics courses other 
than algebra are not as rigorous as al-
gebra. I fail to see why that has to be 
the case. An academic advisor once told 
me that his answer to students who 
questioned why they had to take College 

Algebra was that “you have to eat your broccoli before 
you eat your steak.” In other words, you may not like it 
and it may be hard to eat, but—trust me—it will be good 
for you. I do not accept that as justification in itself for a 
course requirement. Surely there are many academically 
rigorous and challenging freshman mathematics courses 
other than College Algebra that are more relevant and 
stimulate critical thinking. Faculty who have the broccoli 
mindset are not ready for curricular change.

My hope is that this article can stimulate thinking on 
some key issues related to faculty beliefs and support of 
change to the freshman mathematics curriculum. 
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