Placement Testing:
The Great Abyss


Major changes have been taking place in secondary school mathematics over the past quarter century that should have major implications for collegiate mathematics, particularly in lower level offerings.  Both the NCTM Standards and the Common Core curriculum call for a very different approach to mathematics.  They emphasize a greater depth of understanding of mathematical concepts and mathematical reasoning.  They emphasize geometrical and numerical ideas as a balance to purely symbolic ideas.  They focus more heavily on substantial applications of the mathematics via mathematical modeling, often in the context of group projects.  They require increased communication on the part of students in the form of written and oral reports.  They often involve some types of collaborative learning activities.  They reflect the wide availability of sophisticated technology, most notably the graphing calculator, and expect that technology assumes an appropriate and on-going role in both the teaching and learning of mathematics.  They call for the early introduction of many new mathematical ideas into the curriculum, particularly statistical reasoning and data analysis, matrix algebra and its applications, and some probability.  Overall, they impose a higher level of expectation on the students.  But, the flavor of the mathematics they are taking has changed subtly.

As a result, far more students are taking much more mathematics than ever before. Historically, there has been a roughly 50% drop-off from any one mathematics course to the subsequent course at all levels, both in the schools and the colleges.  However, over the last decade or more, the drop-off rate in the high schools between elementary and intermediate algebra has been more on the order of 15%, which constitutes a vast improvement.  Furthermore, as discussed in several previous articles, far more students are taking calculus in high school than in college.  Why, then, are we experiencing growth in the number of college students taking remedial/developmental courses in college while calculus enrollment is, if anything, decreasing?  There is something very contradictory about these numbers.   

For most students, the bridge between school mathematics and college mathematics is the placement test that is used to determine how much they know and which course they should take.  Over the last few decades, placement tests have changed in terms of how they are administered – most are now given electronically, are scored electronically, and students are advised electronically.  But, unfortunately, the placement exams used at most colleges have the same focus as the ones used more than 20 years ago – testing the degree to which students have mastered traditional algebraic skills.  

There are two widely used, standardized placement tests, the College Board’s ACCUPLACER and ACT’s Compass.  Both are based on the traditional school curriculum and are designed to assess students’ ability at algebraic manipulation. (Of course, many mathematics departments use home-grown tests, but these also typically focus on the traditional high school curriculum.)  

For instance, one of the national tests typically starts with a component measuring a student’s ability in intermediate algebra.  Students who do well are automatically moved on to a more sophisticated component testing precalculus readiness; those who do poorly on intermediate algebra are automatically shifted to a component testing arithmetic and introductory algebra ability.  The intermediate algebra portion of this test covers the following 12 topics in an adaptive manner:

1.    Square a binomial.

2.    Determine a quadratic function arising from a verbal description, e.g., area of a rectangle whose sides are both linear expressions in x.

3.    Simplify a rational expression.

4.    Confirm solutions to a quadratic function in factored form.

5.    Completely factor a polynomial.

6.    Solve a literal equation for a given unknown.

7.    Solve a verbal problem involving percent.

8.    Simplify and combine like radicals.

9.    Simplify a complex fraction.

10.   Confirm the solution to two simultaneous linear equations.

11.   Traditional verbal problem – e.g., age problem.

12.   Graphs of linear inequalities.

But, this type of test clearly ignores much of what students who have come through a Standards-based high school curriculum have learned in the way of non-manipulative techniques, of conceptual understanding, and of contextual applications. Is it surprising that huge numbers of such students are being placed into developmental mathematics because their algebraic proficiency is seemingly very weak?  This is certainly unfair to such students.  The result is that many are placed one, two, or even more semesters behind where they likely should be based on the amount of mathematics they took in school.  Even some of the best high school students, who scored 4 and 5 on the AP calculus exam, have been placed into precalculus, college algebra, or developmental algebra when they arrived on campus.  Rather than serving as the bridge between secondary school and collegiate mathematics, these tests are actually pushing hundreds of thousands of students each year over the edge into what is effectively an unclimbable abyss.
Reportedly, the test-makers have been under pressure to develop a new generation of placement tests that are more aligned to Standards-based courses.  That would certainly be a huge step in easing the transition problems, assuming that the colleges eventually adopt such tests. However, the process of developing, testing, and validating such tests is a long-term undertaking and we probably cannot expect to see such products available in the immediate future.  Unfortunately, departments in institutions that depend exclusively on such tests – most likely because of the ease of administering them to large numbers of students – probably can’t do much until then other than change the cut-off scores needed to be placed into each course.  And, of course, the other side of the solution is to modify college courses be better align with the mathematics that students are bringing with them from high school.  
The placement test industry has certainly heard many complaints from high school teachers, and likely from NCTM itself, about the poor match between Standards-based curricula and traditional college curricula and many of the horror stories about individual students who have been completely misplaced.  However, the placement test industry sells its products exclusively to the colleges and universities; complaints from the schools have little or no impact because they are not the paying customers!  

Of course, some people in the testing industry do understand the issues.  However, the senior personnel who make the corporate decisions get only limited feedback from faculty; they primarily hear from the sales representatives and most of that is very positive feedback.  The reps are in contact almost exclusively with college administrators, who tend to be quite satisfied with a product that is easy to administer and apparently effective.  So, because the people who make the financial decisions at the colleges are happy, the senior personnel at the testing companies are more than happy not to rock the boat.  Considering the major costs associated with developing, validating, and marketing new versions of placement tests, why should they?

