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W H A T  W O R K S    A N  E S S A Y  F R O M  T H E  C O M M U N I T Y

STUDENT DIVERSITY REQUIRES DIFFERENT APPROACHES 
TO COLLEGE TEACHING, EVEN IN MATH & SCIENCE
Treisman’s Work and its Implications
Th ough it seems that mathematics is an area that is so abstract as to be free of 

cultural bias, Treisman (1992) found at the University of California-Berkeley 

that a substantial failure rate among Black students in math (60% typically 

receiving Ds and Fs) was due not to student ability and motivation but rather to 

traditional teaching practices that were based on many incorrect assumptions 

about the students.  His fi ndings with Black students have since been shown to 

apply to Hispanics and rural Whites as well.

Treisman found that these students usually have certain experiences in 

common:  1) they tend to come from high schools not heavily oriented towards 

college preparation; 2) they thus had few peers to study with in high school; 3) 

they have been taught that only weak students study together (e.g., remedial 

study halls); 4) they may have been taught that working together on homework 

is cheating; and 5) in their high school studying and academic achievement 

often carried negative social prestige, and as a result many of these students 

studied alone and in a “closet.” In contrast, Treisman found that Asian American 

students often formed “study squads” to get through calculus and that social 

status in these groups was enhanced by one’s ability to help others.

Treisman’s response to these fi ndings was to take control of the social system 

in his class.  In order to level the playing fi eld, he implemented the following 

strategies:

He invited students from the less successful group into honors (not 

remedial) discussion sections.

He told them that the homework would be easy because their math scores 

indicated they were ready for calculus and because class would prepare 

them to do the homework.

He told them that homework needed to be submitted on time, and required 

them to do peer-checking before turning in their homework.

As a result, students mostly taught themselves the homework, and in-class 

discussion of homework dropped from all period to about three minutes a 

week.  Of the Black students completing Treisman’s “workshop” calculus, 

only 4% earned Ds or Fs (versus the traditional 60%), and diff erences vanished 

between the average grade received by Black students and the average grade 

received by the socially dominant group, including Asian American students.  A 

key point is that the content of the course was not watered down; the teaching 

was simply more eff ective.

Treisman’s success hinged on his use of in-class collaborative small groups.  

Class time was used to work on problems that were harder and diff erent than 

the normal homework.  Th e idea is that if you’re training students to run the 

100-yard dash, you don’t let them stop at 100 yards; if you want them to do well 

on homework and exams, you must lead them beyond that level in class.

In this article, Dr. Nelson asserts his 
belief that what faculty often assume 
is neutral teaching practice actually 
marginalizes and penalizes students 
from non-traditional backgrounds, 
and that this bias, though 
unintentional, leads to substantial 
diff erences in academic performance 
for many students.

Craig E. Nelson
Professor of Biology
Indiana University at Bloomington

Note: Th is essay has been distilled 
by PKAL from the larger paper by 
Nelson:

http://abs.sagepub.com/cgi/
reprint/40/2/165
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Disciplinary Discourse:  Brighter 
and Harder Working Students
Diff erent disciplines have very 

diff erent standards for acceptable 

discourse.  Students who attend 

strong college preparatory high 

schools often learn this, whereas 

students who attend less rigorous 

high schools often do not.  It is a 

mistake for a college teacher to 

assume that students understand 

appropriate discourse for a given 

discipline.  Students are often bright 

and hard-working but lack a clear 

understanding of the teacher’s 

expectations.  It is therefore 

important for instructors to fi nd ways 

to make their expectations clear and 

explicit.  

After learning about disciplinary 

discourse and bias, Dr. Mitzi Steepey 

(personal communication) gave her 

students an essay question over the 

material they had been covering.  

She also gave several answers to the 

question that refl ected the range 

of responses she often received on 

exams, and had the students work in 

groups to decide which answers were 

better.  

She then gave students another essay 

question and had them compare their 

answers based on the criteria they 

had developed by evaluating the fi rst 

set of essays.  Her students suddenly 

became brighter and harder working, 

as evidenced by their performance on 

the next exam.

Expectations diff er in courses in 

other ways as well.  For example, in 

many high schools, reading a book 

is synonymous with understanding 

what it says.  In college, the meaning 

of a text refl ects the questions the 

reader brings to it as much as what 

the author has to say.  Th e same 

novel would be read very diff erently 

depending on whether it was being 

used in a course on economics, 

psychology, or literature.  

Th erefore, it is important for teachers 

to provide guidance for how they 

expect students to read and think 

about a text.  A small amount of 

eff ort invested in showing students 

what is expected of them can pay 

large dividends in terms of improved 

academic performance.

One-Shot Grading and Social 
Background
When teachers assign a fi xed, one-

shot deadline for grading, they are 

making the following assumptions:  

1) that the student can tell when 

he or she has adequately mastered 

the content (often with little or no 

feedback); and 2) that the student is 

able to judge how long it will take to 

master the material.  

A further assumption is that students 

are largely isolated from worldly 

concerns, such as changes in work 

schedules, sick children, and other 

nonacademic factors.  And, these 

constraints are much greater for 

nontraditional students, who now 

comprise a majority in higher 

education.  

Such considerations led Nelson to 

write two versions of each exam.  

Students who don’t like their grade 

on the fi rst one can take the second 

exam two weeks later.  Or, students 

can choose to skip the fi rst exam and 

simply take the second.  He found 

that writing an exam about 70% as 

long as he used to kept the amount of 

grading under control because several 

students would elect to take only one 

exam.  

To avoid loss of “coverage” entailed 

by using class time for the second 

exam, he gave the second exam in 

the evening.  Th e second exam often 

caused students to study many extra 

hours, and, overall, students’ grades 

in the course improved.  Furthermore, 

by allowing students, especially 

fi rst-years and sophomores, to retake 

exams, Nelson helped them learn 

to manage their time and to meet 

deadlines.
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Fundamental Changes in 
Pedagogical Paradigms
Based on Nelson’s experience and 

the experiences of others, it is 

clear that several alternatives to 

traditional teaching methods lead to 

stunning improvements in student 

achievement, and that these gains 

come not just in comprehension 

but also in application, synthesis, 

retention, and enthusiasm.  What’s 

more, nontraditional approaches 

usually result in large gains by the 

groups of students who have been 

hardest to reach through standard 

pedagogy.  

Th ese conclusions make it hard to 

justify off ering any course that uses 

largely passive teaching methods.  A 

straight lecture course is quite unlikely 

to be as eff ective as one making use 

of structured discussion and may 

also (unintentionally) discriminate 

against African Americans and other 

underrepresented groups.

Yet, even though we know what 

works, widespread change will not 

be easy.  Two fundamental shifts in 

paradigm must underlie any major 

improvements in higher education.  

Th e fi rst is to change from measuring 

teaching by what is taught to 

measuring what is learned; the second 

is for teachers to switch from seeing 

their role as “sorting out the unfi t” to 

striving to maximize success for all 

students.

To achieve these shifts, teachers and 

administrators must seek out and 

take seriously the literature on how 

people learn and systematically use 

classroom assessment.  Institutions 

must also make it possible and 

attractive for faculty to redesign 

courses and curricula.  Th ere are no 

risks and minimal costs to getting 

started.  On what grounds can we 

possibly delay?


