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Freshman Mathematics 
Community Research Project 

Spring – Fall 2004 
 

Project Overview 
 
 
The purpose of the Freshman Mathematics Community Research Project was to 
investigate questions of importance to Xavier’s freshman math courses, especially 
developmental mathematics and Pre-Calculus.  There were three major components to the 
project. 
• Three data analyses that examined factors related to the success and failure of 

students in developmental mathematics and in Pre-Calculus.   
• A literature search that enabled us to broaden our knowledge of programs and 

approaches toward developmental and freshman math courses at other institutions.   
• Focus groups/interviews of students who had enrolled in developmental mathematics 

at Xavier to allow us to gain knowledge that is particular to our institution. 
 

Data Analyses 
 
Our original intent was (a) to determine the effect of raising the Math ACT cut-off score 
to place students in Pre-Calculus; and (b) to discover how students who pass 
developmental mathematics perform in later (degree-credit) mathematics courses.  
However, we were able to examine additional factors relating to the success/failure of 
students in freshman math courses. We examined three different databases, resulting in 
three distinct but related reports.   
• The predictability of grades in Math 0981D by standardized/placement tests in the fall 

2003.  This report related the grades of students enrolled in Math 0981D in the fall 
2003 to their ACT Math score, their SAT Math score, and their Xavier Placement 
Test score. 

• An analysis of grades in selected freshman mathematics courses from the fall 1997.  
This report examined the correlations between the ACT Math score, the SAT Math 
score, the Xavier Math Placement Test score (where appropriate) and the grade in 
Math 0960D, Math 0981D, and Math 1030.  It also looked at the performance in 
Math 1030 of students who had completed Math 0981D. 

• An analysis of grades in selected freshman mathematics courses from fall 2002.  This 
database was more extensive than the other two databases, and we were able to 
perform additional analyses. 

 We examined the effect of changing the cut-off ACT Math score for entrance 
into Math 1030 by looking at the probable success of students in Math 1030 
(Pre-Calculus) and in Math 1070 (Calculus) by ACT Math score.  We also 
examined the effect of changing the cut-off ACT Math score on enrollment in 
science courses that require concurrent enrollment in Math 1030 (or better).   



 We examined the correlations between the ACT Math score, the SAT Math 
score, the Xavier Math Placement Test score (where appropriate) and the 
grade in Math 0960D, Math 0981D, and Math 1030. 

 Through the examination of randomly selected individual student transcripts, 
we were able to determine the impact on the grade in developmental 
mathematics of the number and timing of math courses taken in high school.   

 We tracked the freshman-to-sophomore retention rate of students enrolled in 
developmental mathematics. 

 
 

Literature Review 
 
The literature review was broad and informative.  It included several topics. 

• Supplemental Instruction; 
• Other programs that work; 
• Supplemental academic assistance; 
• Minority students; 
• Characteristics of developmental students; 
• Pedagogy; and 
• Use of technology. 
 
One of the student researchers assisted with the literature review.  He also researched and 
wrote his own paper, entitled “The Self-fulfilling Prophecy: Can It Be Applied to the 
Negative Relationship that Exists between African Americans and Mathematics?” 
 
 

Focus Groups/Interviews 
 
With the assistance of our student researchers and Institutional Research, three focus 
groups were conducted, comprised of students who had enrolled in developmental 
mathematics.  Unfortunately, there were a total of only six participants, so the groups 
functioned more as interviews than as focus groups.  However, helpful information was 
obtained. 
 
The purpose of the focus groups was to determine what students felt would help them to 
succeed in developmental math courses.  Students indicated their feelings about being in 
developmental mathematics, their satisfaction/dissatisfaction with the textbook and 
workbook, their approach to homework, their preferred teaching styles, motivation, 
benefits from Math 0981, and suggestions for improving Math 0981.  Responses from 
students who had passed Math 0981 on the first try were distinguished from students who 
had not passed Math 0981 on the first try.  
 
 

Dissemination of Results 
 
We plan to disseminate the results of our study in several ways. 



 Student Kody Melancon will submit his paper entitled “The Self-fulfilling Prophecy: 
Can It Be Applied to the Negative Relationship that Exists between African 
Americans and Mathematics?” to XULAneXUS for possible publication. 

 We will place links to our report on web pages of Xavier’s Mathematics Department 
and Center for the Advancement of Teaching. 

 We will submit one or more parts of the report for presentation at a professional 
meeting. 
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Abstract

The Mathematics Department has been examining its freshman mathematics courses, es-
pecially developmental mathematics and pre-calculus, with a view to improving student per-
formance. This paper is the first in a series of three reports that examine factors that predict
students’ performance in these courses. Specifically, this paper focuses on the developmental
mathematic course Algebra Review (Math 0981D) for the fall 2003 semester.
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1 Executive Summary
The purpose of these analyses was to gain insight into factors related to success in Math 0981D.
The pass rate in Math 0981D in the Fall 2003 was 43.6%, which is lower than the Math Department
and the University would like it to be. Hence, the Mathematics Department is seeking ways to help
students pass developmental courses. This study was a first step in examining the placement into
developmental math courses. At Xavier, this placement is based on ACT Math scores and scores on
Xavier’s Math Placement test.
One would expect that the higher a student’s ACT Math score, the more likely the student would

be to complete the course. From the data used in these analyses, it appears that this is the case,
but not strongly so. The ACT Math score was a weak predictor of success in the course (r = 0.256).
The Math Placement Test score was a better predictor of success (r = 0.379), but was not a strong
predictor.
Because the grade in Math 0981 is Pass/Fail, binary logistic regression analysis was also per-

formed. Using binary logistic regression analysis, the ACT Math score correctly predicted 63% of
the course grades. The Math Placement test, using the binary logistic regression model, correctly
predicted 67% of the course grades.
The reason that the ACT Math score was not a good predictor of success may be that it is often

taken during the junior year in high school, but many students do not take mathematics in their
senior year. Xavier’s Math Placement test is given during Freshman Orientation to students with
an ACT Math score of less than 19, and thus may be a more accurate guide to what a student is
capable of doing in college. A discussion with Mr. Winston Brown, Dean of Admissions, revealed
that data about courses taken in high school are not on Xavier’s database (Banner).
An analysis of students who enrolled in freshman math courses in the Fall 1997 is currently

underway. A similar analysis of students who enrolled in freshman math courses in the Fall 2002
will be conducted this summer.

2 Methodology
In order to monitor the success and progress of students in developmental courses, data was collected
from faculty who taught Math 0981D in the Fall 2003. The data collected included percent grades on
the final exam and letter grades in the course. There were 13 Math 0981D sections in the Fall 2003.
Course grades were received for all 13 sections, comprising 289 students. Grades on the final exam
were received for 9 of the 13 sections, comprising 177 students. This data was input into an EXCEL
file. Scores on standardized/placement tests, including ACT, SAT, and Xavier’s Math Placement
Test (Part I and Total) where available, were merged into the file from the Math Tracking file1 that
was provided by the Information Technology Office. The resulting file was converted to an SPSS file
for analysis.

3 Pass Rate in 0981
As shown in Table 1, of the 289 students initially enrolled in Math 0981, 126 (43.6%) received a
grade of P. Of the remaining students, 148 (51.2%) received a grade of F, 7 (2.4%) withdrew from
the course, and 4 (1.4%) received a W$. No grade was reported for 4 (1.4%) of the students. The
grades used in this study are as reported by the instructor.

1The Math Tracking file lists, for each mathematics and statistics class, the enrolled students and their ACT or
SAT Math scores, Xavier Mathematics Placement Test scores, previous mathematics courses indicating semester and
course grade. Beginning with the Spring 2004 semester, the file also contains each student’s department, major, and
high school GPA.
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Grade in Math 0981D
Fall 2003 

Grade Frequency Percent 
 P 126 43.6
 F 148 51.2
 W 7 2.4
 W$ 4 1.4
 Missing  4 1.4
 Total 289 100.0

Table 1 

4 Grade on Final Exam and Grade in Course
The grades on the final exam in Math 0981D ranged from 0 to 87, with a mean of 59 and a standard
deviation of 19.2. The maximum possible score was 100.
One naturally expects the final exam grade to be a good predictor of success in Math 0981D. To

explore the relationship between the variables Final Exam score X (0 to 100) and Course Grade Y
(0 [fail] or 1 [pass]), we used the binary logistic regression model

bY = eβ0+β1X

1 + eβ0+β1X
=

1

1 + e−(β0+β1X)

where is the predicted course grade and X is the score on the final exam.2 The predicted course
grade will be a number between 0 and 1. A predicted course grade of 0.5 or above is classified as
a “pass.” The SPSS binary logistic regression procedure produced the estimates −19.643 and 0.310
for β0 and β1, respectively, and with (Nagelkerke) R-square = 0.816, indicating a very good fit. As
shown in Table 2, the binary regression model with grade on the final exam as predictor variable
correctly classified 87.6% of the failing grades in the course and 93.2% of the passing grades in the
course. The binary logistic regression model correctly predicted 90.4% of the final course grades.
Hence, the grade on the final exam, as expected, was a good predictor of the grade in the course.

Grade on Final Exam in Math0981D/Grade in Course
Binary Logistic Regression Classification Table 

Fall 2003 
Predicted 

Pass or Fail course 
  

Observed 
  
  0 (Fail) 1 (Pass) 

Percentage 
Correct 

Pass or Fail 
course 

0 (Fail) 78 11 87.6 

  1 (Pass) 6 82 93.2 

 

Overall Percentage   90.4 

Table 2 

5 Correlations between ACTMath Scores, SATMath Scores,
Math Placement Test (Total) Scores, and Grades on Final
Exam

As shown in Table 3, none of the standardized/placement tests were good predictors of the grade
on the final exam. The Math Placement Test (Total) had the highest correlation (r = 0.329) with

2Since the dependent variable Y (course grade) has value 0 or 1, simple linear regression is not appropriate.
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the final exam score. The Math Placement Test Part I was not included in this analysis because the
Total Test score was a better predictor.

Math Placement Test (Total) score, ACT score, SAT score, 
Grade on Final Exam in Math 0981D: Correlations 

Fall 2003 

    

Grade on 
Final 
Exam 

Math 
Placement 
Test (Total) 

Math 
ACT 

Math 
SAT 

Pearson 
Correlation 1 .329(**) .189(*) .015 

Sig. (2-tailed) . .000 .020 .919 

Grade on Final 
Exam 

N 177 158 151 49 
Pearson 
Correlation .329(**) 1 .340(**) .362(**) 

Sig. (2-tailed) .000 . .000 .001 

Math Placement 
Test (Total) 

N 158 262 224 79 
Pearson 
Correlation .189(*) .340(**) 1 .261 

Sig. (2-tailed) .020 .000 . .080 

Math ACT 

N 151 224 248 46 
Pearson 
Correlation .015 .362(**) .261 1 

Sig. (2-tailed) .919 .001 .080 . 

Math SAT 

N 49 79 46 85 
**  Correlation is significant at the 0.01 level (2-tailed). 
*  Correlation is significant at the 0.05 level (2-tailed). 

Table 3 

6 ACT Score/Grade on Final and Grade in Course
Analyses were performed to show the relationships (1) between the Math ACT score and the grade
on the final exam and (2) between the ACT score and the grade in the course. Table 4 shows the
mean grade on the final exam in Math 0981D broken down by ACT score. Table 5 shows the final
grade in Math 0981D broken down by ACT score. As expected, the higher the ACT score, the
higher the grade on the final and the higher the pass rate. Interestingly, the range of the mean grade
on the final exam was rather small; the mean grade for students with an ACT score of 13 was only
12 points lower than the mean grade for students with an ACT score of 18.

ACT Score/Mean Grade on Final Exam in Math 0981D 
Fall 2003 

Math 
ACT 
Score 

Mean 
Grade on 
Final 

Std. 
Deviation 

Number 
of 
Students 

13 54 11.7 3 
14 54 24.1 9 
15 58 16.6 12 
16 57 19.1 45 
17 62 17.0 49 
18 66 17.1 33 
Total 60 18.1 151 

Table 4 
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ACT Score/Grade in Math 0981D 
Fall 2003 

Math 
ACT 
Score 

P F W W$ Grade 
Not 
reported 

Total 

13 1 (33%) 2 (67%) 0 0 0 3 
14 3 (20%) 12 (80%) 0 0 0 15 
15 7 (35%) 11 (55%) 1 (5%) 0 1 (5%) 20 
16 29 (36%) 47 (59%) 1 (1%) 2 (3%) 1 (1%) 80 
17 43 (56%) 29 (38%) 3 (4%) 0 2 (3%) 77 
18 33 (62%) 18 (34%) 1 (2%) 1 (2%) 0 53 
Total 116 (47%) 119 (48%) 6 (2%) 3 (1%) 4 (2%) 248 

Table 5 

The correlation between the Math ACT score and the pass rate in Math 0981D was weak (r =
0.256), but statistically significant because of the large number of students (n = 235). This is shown
in Table 6.

Math ACT score/Grade in Math 0981D: Correlations
Fall 2003 

    Math ACT 
Pass or Fail 

course 
Pearson Correlation 1 .256(**)
Sig. (2-tailed) . .000

Math ACT 

N 248 235
Pearson Correlation .256(**) 1
Sig. (2-tailed) .000 .

Pass or Fail course 

N 235 274
**  Correlation is significant at the 0.01 level (2-tailed). 

Table 6 

Since the course grade in Math 0981D is binary (1=Pass, 0=Fail), we used a binary logistical
regression with Math ACT as a predictor to explore the relationship between these two variables.
The classification table from this analysis is shown in Table 7. The ACT Math score correctly
predicted 60.5% of the failing grades in the course and 65.5% of the passing grades. Thus, the ACT
Math score, using the binary logistic regression model (similar to that on p. 2), correctly predicted
63% of the course grades.

Math ACT score/Grade in Math 0981D
Binary Logistic Regression Classification Table 

Fall 2003 
Predicted 

Pass or Fail course 
 

Observed 
 
 0 (Fail) 1 (Pass) 

Percentage 
Correct 

Pass or Fail 
course 

0 (Fail) 72 47 60.5 

  1 (Pass) 40 76 65.5 

 

Overall Percentage   63.0 

Table 7 
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7 Math Placement Test (Total)/Grade on Final and Grade
in Course

Similar analyses were done to show the relationships (1) between the Math Placement Test (Total)
score and the grade on the final exam and (2) between the Math Placement Test (Total) score and
the grade in the course. Because the placement test scores ranged from 6 to 39, the scores are
grouped in the first two tables below. Table 8 gives the mean grade on the final exam broken down
by the Total score on the Math Placement Test. Table 9 shows the course grade in Math 0981D
broken down by the Total score on the Math Placement Test. As expected, the higher the Math
Placement Test (Total) score, the higher the grade on the final and the higher the pass rate.

 Math Placement Test (Total) Score/Mean Grade 
on Final Exam in Math 0981D 

Fall 2003 

Math Placement Test 
(Total) score 

Mean Grade 
on Final 
Exam N 

Standard 
Deviation 

6 - 10 42 5 32.1 
11-15 48 18 17.5 
16-20 56 33 21.5 
21-25 55 34 18.3 
26-30 62 35 17.1 
31-35 68 27 12.5 
36-39 68 6 14.6 
Total 58 158 19.2 

Table 8 

Math Placement Test (Total) Score/Grade in Math 0981D 
Fall 2003 

Grade in Course Total Math Placement Test 
(Total) score P F W W$  Missing   

6-10 2 (22%) 5 (56%) 1 (11%) 1 (11%) 0 9 (100%) 
11-15 3 (10%) 24 (83%) 1 (3%) 0 1 (3%) 29 (100%) 
16-20 18 (32%) 35 (63%) 1 (2%) 1 (2%) 1 (2%) 56 (100%) 
21-25 23 (38%) 35 (58%) 2 (3%) 0 0 60 (100%) 
26-30 32 (53%) 28 (46%) 0 0 1 (2%) 61 (100%) 
31-35 29 (76%) 7 (18%) 0 1 (3%) 1 (3%) 38 (100%) 
36-39 7 (76%) 1 (11%) 0 1 (11%) 0 9 (100%) 
Total 114 (44%) 135 (52%) 5 (2%) 4 (2%) 4 (2%) 262 (100%) 

Table 9 

The correlation between the Math Placement Test (Total) score and the pass rate in Math 0981D
was weak (r = 0.379), but stronger than the correlation between the ACT score and the pass rate
(r = 0.256). This is shown in Table 10.
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Math Placement Test (Total) score/Grade
in Math 0981D: Correlations 

Fall 2003 

    
Pass or Fail 

course 

Math 
Placement 

Total 
Pearson Correlation 1 .379(**) 
Sig. (2-tailed) . .000 

Pass or Fail course 

N 274 249 
Pearson Correlation .379(**) 1 
Sig. (2-tailed) .000 . 

Math Placement 
(Total) 

N 249 262 
**  Correlation is significant at the 0.01 level (2-tailed). 

Table 10 

The classification table from a binary logistical regression is shown in Table 11. The model, with
Math Placement Test Total score as predictor variable, correctly classified 73.3% of the failing grades
in the course and 59.6% of the passing grades, for an overall correct classification rate of 67.1%.

Math Placement Test Total score/Grade in Math 0981D 
Binary Logistic Regression Classification Table 

Fall 2003 
Predicted 

Pass or Fail course 
 

Observed 
 
 0 (Fail) 1 (Pass) 

Percentage 
Correct 

Pass or Fail 
course 

0 (Fail) 99 36 73.3 

  1 (Pass) 46 68 59.6 

Step 1 

Overall Percentage   67.1 

Table 11 

8 Conclusion
The purpose of these analyses was to gain insight into factors related to success in Math 0981D.
From the data used in these analyses, it appears that none of the standardized/placement tests
alone are strong indicators of success in Math 0981D. However, the Math Placement Test (Total) is
a better indicator than the ACT Math Test.
When looking at the grade (Pass or Fail) in Math 0981D, the tables show that the higher the

Math Placement Test (Total) score, the higher the pass rate. The better the Math ACT score, the
better the pass rate in the course.
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Abstract

The Mathematics Department has been examining its freshman mathematics courses, espe-
cially developmental mathematics and pre-calculus, with a view to improving student perfor-
mance. This paper is the second in a series of three reports that examine factors that predict
students’ performance in these courses.
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1 Executive Summary
The Mathematics Department has been examining its freshman mathematics courses, especially de-
velopmental mathematics and pre-calculus, with a view to improving student performance. Correct
placement is important, and a series of three data analyses are underway to examine factors that
predict students’ performance in these courses.

1. An examination of the relationship between mathematics placement tests and the final grade
in the developmental course Math 0981D in the fall 2003: That study has been completed,
and the report is available from Mrs. Fredine.

2. An examination of the relationship between math placement test scores and performance in
Math 1030 (Pre-Calculus), Math 0960D (Pre-Algebra Review) and Math 0981D (Algebra
Review) in the fall 1997: This paper is the report on that study.

3. A more extensive analysis of the performance of students enrolled in freshman math courses
in the fall 2002: This study will be conducted in the summer 2004.

This report shows the following, based on the freshman math courses in the fall 1997:

• Math 1030 (Pre-Calculus)

— The ACT Math score and the SAT Math score were not strong predictors of student
performance in Math 1030.

— Students who took the developmental course Math 0981D did not perform as well in Math
1030 as students who were allowed to bypass the course.

• Math 0960D (Pre-Algebra Review)

— Xavier’s Math Placement test moderately predicted performance in Math 0960D; the
ACT Math test and the SAT Math test did not.

— It may be that motivation is as important a factor to success in Math 0960D as mathe-
matics background.

• Math 0981D (Algebra Review)

— The pass rate in Math 0981D was about the same in the fall 2003 as in the fall 1997.

— The Math Placement Test score was a better predictor of success in Math 0981D than
the ACT Math score or the SAT Math score.

2 Background
The Mathematics Department has been examining its freshman mathematics courses, especially
developmental mathematics and pre-calculus, with a view to improving student performance in the
courses. Correct placement is important, and a series of analyses are underway to examine factors
that contribute to students’ performance in these courses. One study has been completed — an
examination of the correlation between mathematics placement tests and the final grade in the
developmental course Algebra Review (Math 0981D) in the fall 2003.[1]
This paper continues the analyses by looking at the performance of students in pre-calculus and

developmental mathematics in the fall 1997. An analysis of the performance of students enrolled in
these courses in the fall 2002 will be conducted in the summer 2004.
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A data file consisting of students enrolled in freshman-level mathematics courses in the fall 1997
was created by V. J. DuRapau, Jr. for the purpose of analyzing the effectiveness of a proposed
alternative Mathematics Placement Test. The original file contained information about placement
test scores (ACT Math score, SAT Math score, and Xavier Math Placement Test score). DuRapau
updated the file to include the final grades in the courses. This report is based on analyses of the
updated file. It examines the relationship between math placement scores and performance in Math
1030 (Pre-Calculus), Math 0960D (Pre-Algebra Review) and Math 0981D (Algebra Review).
This report includes the results of the analyses. Details, including additional tables of grades

by placement test scores, linear correlation tables, and binary logistic regression analysis tables, are
available from DuRapau or from Fredine.

3 Mathematics Placement Policy
The Office of Admissions has the initial responsibility to place students entering the university1.
ACT, SAT and institutional placement tests are the main tools in this placement. Test results are
used to place students into regular, honors, or developmental level courses. If a student takes both
the ACT and the SAT, the better of the two scores is used for placement.
A student whose placement into developmental mathematics is based on ACT or SAT scores may

appeal to take the (Xavier) Math Placement test. A passing score on the Math Placement Test will
allow students to take the college level math required by their major, including Math 1030. Those
not passing the Math Placement Test must enroll in a developmental math course (Math 0960D or
Math 0981D) as determined by the Office of Admissions. Those required to take Math 0960D must
also complete Math 0981D. These courses do not count toward any Xavier University degree. Table
1 gives the placement criteria.

Placement in Freshman Mathematics Courses 
 

 ACT Math Score SAT Math 
Score 

Math Placement Test (Total) 

Math 0960D 1 - 15 200 - 350 Less than 38 & less than 12 on Part I 
Math 0981D 16 – 18* 360 – 430* Less than 38 & at least 12 on Part I 
Degree Credit Math 19 or more 440 or more 38 or more 
Consideration for 
By-Pass Credit 

23 or more 510 or more -- 

*Students with scores in these ranges may take the Xavier Mathematics Placement Test and the 
results will be used for course placement. 

Table 1 

4 Pre-Calculus (Math 1030)
In the fall 1997, there were a total of 233 students enrolled in Math 1030.

4.1 Grade in Math 1030

Table 2 below shows the grades received by the 233 students in Math 1030 in the fall 1997. Sixty-five
percent (65%) of the students received a grade of C or better; 7% received a grade of D ; and 28%
received a grade of F, FE (failure due to excessive absences), I (incomplete), W (withdrawal), or
W$ (fiscal dismissal).

1This section is adapted from "Course Placement at Xavier," published by the Admissions Office.
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Course Grade in Math 1030 
Fall 1997 

  Frequency Percent 
Cumulative 

Percent 
 A 49 21.0 21.0
  B 49 21.0 42.1
  C 54 23.2 65.2
  D 16 6.9 72.1
  F 36 15.5 87.6
  FE 1 .4 88.0
  I 1 .4 88.4
  W 24 10.3 98.7
  W$ 3 1.3 100.0
  Total 233 100.0  

Table 2 

In order to calculate mean grades in Math 1030, letter grades were coded as numbers. The grade
of A was coded as 4, B was coded as 3, C was coded as 2, D was coded as 1, and F was coded as 0.
The grade of FE (failure due to excessive absence) was coded as 0. The grade ofW (withdrawal) was
also coded as 0; based on anecdotal evidence, the majority of students withdrawing from Math 1030
are failing the course. The three students with grades of W$ (fiscal dismissal) and the one student
with grade I (incomplete) were not included in the analyses. The remaining analyses, therefore, are
based on the remaining 229 students. However, additional correlations, not including the grade of
W, were also computed. They were similar to (although slightly lower than) correlations that coded
the grade of W as 0.

4.2 Correlations between ACTMath Score, SAT Math Score, and Grade
in Math 1030

Of the 229 students included, 176 had an ACT Math Score while 92 had an SAT Math Score. As
shown in Table 3, linear correlations were computed between the grade in Math 1030, the ACT
Math Score, and the SAT Math Score. The correlation between the ACT Math Score and the grade
in Math 1030 was r = 0.377, significant at the .01 level. The correlation between the SAT Math
Score and the grade in Math 1030 (r = 0.163) was not significant.

ACT Math score, SAT Math score, Grade in Math 1030 
Correlations: Fall 1997 

  
  

ACT Math 
Score 

SAT Math 
Score 

Grade in Math 
1030 

ACT Math Score Pearson Correlation 1 .576(**) .377(**) 
  Sig. (2-tailed) . .000 .000 
  N 180 47 176 
SAT Math Score Pearson Correlation .576(**) 1 .163 
  Sig. (2-tailed) .000 . .119 
  N 47 93 92 
Grade in Math 1030*** Pearson Correlation .377(**) .163 1 
  Sig. (2-tailed) .000 .119 . 
  N 176 92 229 

**  Correlation is significant at the 0.01 level (2-tailed). 

Table 3 
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4.3 Grade in Math 1030 and ACT Math Score

Table 4 shows the mean grade in Math 1030 by ACT Math score for the 176 students with an ACT
Math Score. In general, the higher the ACT score, the higher the mean grade in the course. There is
an unexpected one point jump in mean grade as the ACT score goes from 18 to 19. This is especially
remarkable because students who score below 19 on the ACT Math test must enroll in Math 0981D
(Algebra Review) unless they are allowed to bypass the course because of their score on the Math
Placement test.
In Table 4, the mean grades are computed by coding the grade of W as an F. If the grade of W

is not included in the analysis, the mean grades increase slightly, but not regularly, by ACT score.
The Total mean grade increases to 2.34.

Math 1030 
Mean Grade in Course by ACT Math Score 

Fall 1997 
Grade  W  and FE count as 0 (F)

.00 1 .

.00 2 .000
1.00 8 1.414
1.23 13 1.363
1.71 17 1.105
1.41 22 1.469
2.41 32 1.292
2.57 28 1.476
3.05 21 1.117
2.58 19 1.346
2.57 7 1.397
1.25 4 1.500
4.00 2 .000
2.14 176 1.469

 ACT Math
Score

13
14
15
16
17
18
19
20
21
22
23
24
25

Total

Mean Grade
in Math 1030 N

Std.
Deviation

 
Table 4 

To further examine the one-point jump, the mean grade in Math 1030 was calculated for those
students with a Math ACT score of 18 who had enrolled in Math 0981D and those who were allowed
to bypass Math 0981D, either because of their SAT Math score or because of their score on the Math
Placement Test. Those who were allowed to bypass Math 0981D had a mean grade in the course of
1.65 (n = 17); those who had been placed into Math 0981D had a mean grade of 0.60 (n = 5). The
number of students involved is small; this should be investigated further.
The correlation between the ACT Math score and the grade in Math 1030 was r = 0.377,

significant at the 0.01 level. To determine the effect on the correlation coefficient of students who
had previously enrolled in Math 0981D, the correlation was recomputed omitting those students.
With these students excluded, the correlation between the ACT Math score and the grade in Math
1030 was much weaker (r = 0.166, n = 148), and was statistically significant at the 0.05 level.
These analyses suggest that students who have taken Math 0981D are less likely to pass Math

1030 than those who are directly placed into Math 1030. However, no cause-effect relationship
should be inferred from this association. In addition, these analyses suggest that ACT Math score
alone is not a good predictor of the grade in Math 1030.

4.3.1 Grade in Math 1030 and Number of Previous Attempts at Math 1030

The next analysis compared the mean grade in Math 1030 to the number of previous attempts at the
course. The mean grade of students taking the course for the first time was higher than the mean
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grade of students who were repeating the course. The correlation between the number of attempts
at Math 1030 and the grade in the course was r = −0.203 and was significant at the .01 level. See
Table 5 below.

Math 1030 
Mean Grade in Math 1030 by  

Number of Previous Attempts at 1030 
Fall 1997 

Grade  W and FE count as 0 (F)

2.16 206 1.487
.83 12 1.115

1.22 9 .972
1.00 2 1.414
2.04 229 1.488

Previous Attempts
at Math 1030

0
1
2
3

Total

Mean Grade
in Math 1030 N

Std.
Deviation

 
Table 5 

4.4 Conclusions — Math 1030

These analyses indicate that the ACT Math score and the SAT Math score are not strong predictors
of how well students will perform in Math 1030. However, the analyses do show that students
who have taken the developmental course Math 0981D (Algebra Review) do not perform as well as
students who were allowed to bypass the course. Although this may be because these students are
weak in mathematics, there may be other reasons. Further investigation, perhaps using qualitative
methods, should be undertaken.
In addition, students who have repeated Math 1030 tend to perform worse than those who are

taking Math 1030 for the first time.

5 Math 0960D (Pre-Algebra Review)
Math 0960D is Xavier’s lower-level developmental mathematics course. There were 33 students in
Math 0960D in the fall 1997. Analysis relating students’ grades in Math 0960D to their ACT scores
and Math Placement Test scores were performed.

5.1 Grade in Math 0960D

Developmental mathematics courses at Xavier are generally pass/fail courses. However, the grade
of P+ was given to students who performed exceptionally well in the course. As shown in Table 6
below, 72.8% of the students passed the course in the fall 1997.
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Final Grade in Math 0960D 
Fall 1997 

 

  Frequency Percent 
 P 19 57.6
 P+ 5 15.2
 F/FE 7 21.2
 W 1 3.0
 W$ 1 3.0
 Total 33 100.0

Table 6 

5.2 ACT Math Score and Grade in Math 0960D

The ACT Math score was not a good predictor of success in Math 0960D. In order to calculate a
linear correlation, the grades of P and P+ were both coded as 1. The grades of F and FE (failure
due to excessive absences) were coded as 0. The grade of W$ (fiscal dismissal) was not included.
Since students are not allowed to withdraw from developmental courses without withdrawing from
the university, the grade of W (withdrawal) was not included either. The linear correlation between
the ACT Math score and the grade in Math 0960D was r = 0.037 (n = 27) and was not statistically
significant.
Considering the grade in Math 0960D to be binary (pass/fail), we used a binary logistic regression

model. Using the ACT Math Test score, the model predicted none of the failing grades in the course
and all of the passing grades. In all, it correctly predicted 82% of the grades. It appears that the
model predicted that everyone would pass the course. Since the pass rate in the course was high,
this turned out to be a good prediction.

5.3 Math Placement Test Score and Grade in Math 0960D

The (Xavier) Math Placement Test score was a better predictor of success in Math 0960D than was
the ACT Math score. The linear correlation between the Math Placement Test score and the grade
in Math 0960D was r = 0.573 (n = 18), significant at the .05 level.
The binary logistic regression model was again employed to see how well it would predict the

grade in Math 0960D based on the Math Placement Test. The model correctly predicted 75% of
the failing grades and 93% of the passing grades. Overall, the model correctly predicted 89% of the
grades in the course.

5.4 Conclusion — Math 0960D

The Math Placement test moderately predicted the grade in Math 0960D; the ACT Math test did
not. However, because the number of students enrolled in the course was relatively small, we will
continue to analyze the factors contributing to the grade in Math 0960D. It may be that affective
factors such as motivation are as important to success in Math 0960D as mathematics background.

6 Math 0981D (Algebra Review)
Analyses relating students’ grades in Math 0981D to their math placement test scores were also
performed. When possible, comparisons are made to the fall 2003 grades in Math 0981D. Although
there is only a six years’ gap, the perception is that students are becoming less well prepared. There is
some indication that this is true. The Cooperative Institutional Research Program (CIRP) survey,
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which is administered each year to incoming freshman across the country, reports that students
indicate spending less time on homework in high school and yet making higher grades.[3] The trend
at Xavier mirrors the national trend.[2, p. 3]

6.1 Grade in Math 0981D

Pass rates in Math 0981D in the fall 1997 and the fall 2003 were computed. The pass rate in the
fall 1997 was 42.4%; the pass rate in the fall 2003 was 43.6%. (See Tables 7 and 8.) There was a
minor difference in the grading systems in these years. In the year 2000, the university changed its
database to Banner2000 c°, which does not accept the grade P+.

Grade in Math 0981D 
Fall 1997 

Grade Frequency Percent 
 P 65 36.3
 P+ 11 6.1
 AU 1 .6
 F/FE 93 52.0
 I 1 .6
 W 4 2.2
 W$ 4 2.2
 Total 179 100.0

Table 7 

Grade in Math 0981D 
Fall 2003 

Grade Frequency Percent 
 P 126 43.6
 F/FE 148 51.2
 W 7 2.4
 W$ 4 1.4
 Missing  4 1.4
 Total 289 100.0

Table 8 

6.2 Math ACT Test Score and Grade in Math 0981D

The Math ACT score was not a good predictor of success in Math 0981D for either the fall 1997 or
the fall 2003. In the fall 1997, the correlation between the Math ACT score and the grade in Math
0981D was only r = 0.140 and was not statistically significant. In the fall 2003, the correlation
between the Math ACT score and the grade in Math 0981D was weak (r = 0.236), but statistically
significant at the 0.01 level.
Since the course grade in Math 0981D is binary (pass/fail), we used a binary logistic regression

with ACT Math score as a predictor. As with the linear correlation, the binary logistic regression
gave weak results. In the fall 1997 the ACT Math score, using the binary logistic regression model,
correctly predicted 60% of the grades. In fall 2003 the ACT Math score, using the binary logistic
regression model, correctly predicted 63% of the course grades.
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6.3 Math Placement Test Score and Grade in Math 0981D

The Math Placement Test score was a better predictor of the grade in Math 0981D than was the
ACT Math score in both the fall 1997 and in the fall 2003.
The linear correlation between the Math Placement Test score and the grade in Math 0981D in

the fall 1997 was moderate (r = 0.420) and significant at the 0.01 level. The correlation between the
Math Placement Test score and the grade in Math 0981D in the fall 2003 was weaker (r = 0.379)
and significant at the 0.01 level.
Binary logistic regression analysis was performed to see how well the Math Placement Test could

predict the grade in Math 0981D. For the fall 1997 data, the binary logistic regression model, with
Math Placement Test Total score as predictor variable, correctly classified 68% of the grades in the
course. The model correctly classified 67% of the grades in the fall 2003.
This information is summarized in Table 9.

Math Placement Test Scores/Grade in Math 0981D 
Linear Correlation and Binary Logistic Regression  

Fall 1997 and Fall 2003 
 Linear Correlation (level of 

significance) 
Binary Logistic Regression  —  

% of final grades correctly 
classified by the model 

 Math ACT 
score 

Math 
Placement 
Test score 

Math ACT 
score 

Math 
Placement 
Test score 

Fall 1997 .140 (not sig.) .420 (.01) 60% 68% 
Fall 2003 .236 (.01) .379 (.01) 63% 67% 

Table 9 

6.4 Conclusion — Math 0981D

Although the perception is that today’s students are not performing as well in their math courses as
in the past, this does not appear to be the case for Math 0981D: the pass rate was about the same
in the fall 2003 as in the fall 1997. Although that pass rate is unacceptably low, it is heartening to
know that the pass rate is not dropping.
As shown by both linear correlations and binary logistic regression analyses, the Math Placement

Test score was a better predictor of success in Math 0981D than the ACT Math score. This may
be because the Math Placement test is given during Freshman Orientation, which is close to the
time the course is actually taken. In addition to placement test scores, additional analyses may be
needed to determine how placement of students into Math 0981D can be improved.
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The Mathematics Department has been examining its freshman mathematics courses, espe-
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1 Executive Summary
The Mathematics Department has been examining its freshman mathematics courses, especially
developmental mathematics (Math 0960D and Math 0981D) and Pre-Calculus, with a view to im-
proving student performance. Correct placement is important, and a series of three data analyses
were undertaken to examine factors that predict students’ performance in these courses. The com-
plete report of the Freshman Mathematics Study consists of three reports.

1. Predictability of Grades in Math 0981D by Standardized/Placement Tests Fall 2003 (March
29, 2004): An examination of the relationship between mathematics placement tests and the
final grade in the developmental course Math 0981D in fall 2003.

2. Analysis of Grades in Selected Freshman Mathematics Courses from Fall 1997 (June 3, 2004):
An examination of the relationship between mathematics placement test scores and perfor-
mance in Math 1030 (Pre-Calculus), Math 0960D (Pre-Algebra Review) and Math 0981D
(Algebra Review) in fall 1997.

3. Analysis of Grades in Selected Freshman Mathematics Courses from Fall 2002 (this report):
A more extensive analysis of the performance of students enrolled in freshman mathematics
courses in fall 2002.

This report, based on the fall 2002 cohort of students, shows the following:

• Math 0960D (Pre-Algebra Review)

— Neither the ACT Math test nor SAT Math test nor Xavier’s Math Placement test pre-
dicted performance in Math 0960D. The best predictors of success in Math 0960D were
(a) completion of a 12th grade mathematics course; (b) completion of a high school math-
ematics course in addition to Algebra I, Algebra II, and Geometry; and (c) the number
of high school mathematics courses completed.

— The first year retention rate of new freshmen enrolled in Math 0960D was 45%, compared
to a University wide retention rate of 73%.

• Math 0981D (Algebra Review)

— The pass rate in Math 0981D was about the same in fall 2002 as in fall 1997.
— The Math Placement Test score was a better predictor of success in Math 0981D than
the ACT Math score or the SAT Math score.

— The first year retention rate of new freshmen who passed Math 0981D on their first
attempt was 79%, compared to the University wide retention rate of 73%. The retention
rate of those who did not pass Math 0981D on their first attempt was 46%.

• Math 1030 (Pre-Calculus)

— The success rate of students in Math 1030 in fall 2002 was lower than in fall 1997.
— There was a significant correlation between number of mathematics courses completed in
high school and grade in Math 1030.

— The ACT Math score and the SAT Math score were moderate predictors of student
performance in Math 1030, with ACT Math score slightly better than the SAT.

— Students who took the developmental course Math 0981D did not perform as well in Math
1030 as students who were allowed to bypass the course.

— The first year retention rate of new freshmen who were enrolled in Math 1030 in fall 2002
was 79%, compared to the University wide retention rate of 73%.
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2 Background and Methodology
The Mathematics Department has been examining its freshman mathematics courses, especially
Developmental mathematics and Pre-Calculus, with a goal to improving student success in these
courses. A series of analyses were conducted to examine factors that contribute to students’ per-
formance. The first study was an examination of the correlation between mathematics placement
test scores and the final grade in the developmental course Algebra Review (Math 0981D) in fall
2003. The second study analyzed the performance of students in Pre-Calculus and in developmen-
tal mathematics in fall 1997. This paper completes the current data analysis with a report on
the performance of students enrolled in developmental mathematics and Pre-Calculus in fall 2002.
This analysis includes the potential impact of raising the ACT Math score cut-off for enrolling in
degree-credit mathematics courses from 19 to 20.
The cohort used for this study consisted of students enrolled in freshman-level mathematics

courses and selected science courses in fall 2002. The data file was created by Ms. Avis Stuard of
the Information Technology Center. The file included entering student data (including placement
test scores and high school GPA), grades in freshman mathematics courses and in selected science
courses for the fall 2002, and grades earned by students in the cohort in mathematics courses for
the spring 2003, fall 2003, and spring 2004.
We were interested in the impact of high school mathematics enrollment patterns on the grade

in freshman mathematics courses. However, information about mathematics courses completed
in high school was available only on the individual transcripts, housed in the Registrar’s Office.
We examined the transcripts of 200 randomly selected students. We recorded if each student had
completed Algebra I, Geometry, Algebra II, Pre-Calculus, and/or other mathematics courses. We
also recorded if the student had completed a mathematics course in his/her senior year in high school
and the total number of mathematics courses he/she had completed in high school.
We used SPSS versions 12.0 and 13.0 to perform standard descriptive and inferential statistics.

Means, standard deviations, linear regression, and binary logistic regression analyses were performed.
The University’s Admissions Office and Department of Mathematics rely heavily on ACT Math
scores to place students in appropriate mathematics courses. We used binary logistic regression
to investigate possible changes in ACT Math cutoff scores for placement into Pre-Calculus. Any
change in cutoff scores for Pre-Calculus would necessitate changes in required scores for placement
into Calculus 1.
This report includes the results of the final analysis with comparisons to results from the previous

analyses where appropriate. Details of the analyses beyond what is included in this report can be
obtained from Dr. DuRapau and Mrs. Fredine.

3 Mathematics Placement Policy
The Office of Admissions has the initial responsibility to place students entering the university1.
ACT, SAT and institutional placement tests are the main tools in this placement. Test results are
used to place students into regular, honors, or developmental level courses. If a student takes both
the ACT and the SAT, the better of the two scores is used for placement.
A student whose placement into developmental mathematics is based on ACT or SAT scores

may appeal to take the (Xavier) Math Placement test. A passing score on the Math Placement Test
will allow students to take the college level mathematics required by their major, including Math
1030. Those not passing the Math Placement Test must enroll in a developmental mathematics
course (Math 0960D or Math 0981D) as determined by the Office of Admissions. Those required to
take Math 0960D must also complete Math 0981D. These courses do not count toward any Xavier

1This section is adapted from "Course Placement at Xavier," published by the Admissions Office.
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University degree. Table 1 gives the placement criteria.

Placement in Freshman Mathematics Courses 
 

 ACT Math 
Score 

SAT Math 
Score 

Math Placement Test (Total) 

Math 0960D 1 – 15 200 - 350 Less than 38 & less than 12 on Part I 
Math 0981D 16 – 18* 360 – 430* Less than 38 & at least 12 on Part I 
Degree Credit Math 19 or more 440 or more 38 or more 
Consideration for 
By-Pass Credit 

23 or more 510 or more -- 

*Students with scores in these ranges may take the Xavier Mathematics Placement Test and the 
results will be used for course placement. 

Table 1

4 Pre-Algebra Review (Math 0960D)
Math 0960D (Pre-Algebra Review) is the lower of Xavier’s two developmental mathematics courses.
Students who pass Math 0960D must also pass Math 0981D (Algebra Review) before they are allowed
to enroll in a degree-credit mathematics course.

4.1 Grade in Math 0960D

The final grade distributions in Math 0960D in fall 2002 and fall 1997 are shown in Table 2 below.
The pass rate in fall 2002 was 64%, compared to 73% in fall 1997. At this point we cannot determine
if the decline in the passing rate indicates a downward trend or if it is a one-year phenomenon.
Developmental mathematics courses at Xavier are pass/fail courses. However, before the Uni-

versity changed its database system in 2000, the grade of P+ was given to students who performed
exceptionally well. Other possible grades in the course are P (pass), F (failure), FE (failure due to
excess absences), W$ (fiscal dismissal), and W (withdrawal). At Xavier students are not allowed
to withdraw from developmental courses unless they withdraw from the University entirely; hence
there is a low withdrawal rate in Math 0960D.

Grade distribution in Math 0960D 
Fall 2002 and Fall 1997 

 
 Fall 2002 Fall 1997 
 Percent Number Percent Number 
P/P+ 64% 43 73% 24 
F/FE 24% 16 21% 7 
W 6% 4 3% 1 
W$ 6% 4 3% 1 
Total 100% 67 100% 33 
 

Table 2

Students enrolled in Math 0960D in fall 2002 included 60 new first-time freshmen, 4 continuing
students, 1 Drexel Center student, 1 new transfer student, and 1 readmitted student. If only new
first-time freshmen are considered, the pass rate is 65% (39 students out of 60).

4.2 Correlations Between Grade in Math 0960D, ACT Math Score, SAT
Math Score, Math Placement Test Score, and High School GPA

Linear correlations between the grade in Math 0960D, the ACT Math score, the SAT Math score,
the Math Placement Test, and the high school GPA were computed. Only grades of pass (P/P+)
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and fail (F/FE) were considered in these analyses. None of the correlations were significant at the
0.05 level and are not included in this report.

4.3 Impact of High School Mathematics Enrollment on Grade in Math
0960D

Linear correlations and binary linear regression analyses were conducted to see if high school math-
ematics enrollment patterns impacted the success of Math 0960D students. Only the grades of pass
(P) and fail (F/FE) were considered in these analyses. Of the 200 randomly chosen students whose
transcripts were examined (see page 4), 14 were enrolled in Math 0960D in fall 2002. For these
students, we found the following significant linear correlations:

• There was a strong correlation (0.730) significant at the 0.01 level between the grade in Math
0960D and completing a 12th grade mathematics course.

• There was a strong correlation (0.632) significant at the 0.05 level between the grade in Math
0960D and completing a high school mathematics course in addition to Algebra I, Geometry,
and Algebra II.

• There was a moderate correlation (0.555) significant at the 0.05 level between the grade in
Math 0960D and the number of high school mathematics courses completed.

Because the correlations were so strong, we performed a binary logistic regression analysis. This
model predicted

• 86% of the grades in the course based on whether or not the student had completed a mathe-
matics course in the senior year of high school.

• 79% of the grades in the course based on whether or not the student had completed a mathe-
matics course in addition to Algebra I, Geometry, and Algebra II;

• 71% of the grades in the course based on the number of high school mathematics courses
completed;

4.4 Grade in Subsequent Mathematics Courses

Students who complete Math 0960D must also complete Math 0981D before they can enroll in
degree-credit mathematics. In the spring 2003, of the 43 students who passed 0960D in fall 2002

• 3 students did not attend Xavier;

• 6 students attended Xavier but did not enroll in Math 0981D;

• 34 students enrolled in Math 0981D:

— 9 of the students (26%) passed Math 0981D;

— 23 of the students (68%) received a grade of F in Math 0981D;

— 1 student (3%) received a grade of W and one student (3%) received a grade of W$ in
Math 0981D.

If only new first-time freshmen who passed Math 0960D in fall 2002 are considered, 31 students
enrolled in Math 0981D in spring 2003. Of those 31 students, 9 passed (29%), 21 failed (68%) and 1
received a W (3%). It appears that Math 0960D may not prepare students adequately to pass Math
0981D.
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4.5 Retention

An analysis of first-year retention was conducted on new first-time freshmen enrolled in Math 0960D
in fall 2002. According to Xavier’s University Profile, the first-year retention rate of the freshman
class of 2002 was 72.7%.[5, p. 6]

• Of the 60 new first-time freshmen enrolled in Math 0960D in fall 2002, 45% (27 students)
returned in fall 2003.

• Of the 39 students who passed Math 0960D in fall 2002, 56% (22 students) returned in fall
2003.

• Of the 21 students who did not pass Math 0960D in fall 2002, 24% (5 students) returned in
fall 2003.

The first-year retention rate of students who enroll in Math 0960D is substantially lower than
the first-year retention rate of the University as a whole.

4.6 Discussion

The best predictors of success in Math 0981D were

• completion of a mathematics course in the senior year of high school.

• completion of a high school mathematics course in addition to Algebra I, Geometry, and
Algebra II; and

• the number of mathematics courses completed in high school.

The pass rate in Math 0960D was moderate (64%). However, based on the low passing rate (21%)
of Math 0960D students who passed Math 0981D, it appears that the course does not adequately
prepare students to succeed in Math 0981D, which they must complete before they can enroll in a
degree credit mathematics courses. This may contribute to the low one-year retention rate of Math
0960D students. The problems students are having may overlap into many areas in addition to
mathematics. The low retention rate of Math 0960D students should act as a warning sign that this
group of students is in trouble.

5 Algebra Review (Math 0981D)
Math 0981D (Algebra Review) is a stand-alone course for students who need some remediation in
mathematics before they are allowed to enroll in a degree-credit mathematics course. Also, Math
0981D is the second of two developmental mathematics courses for students who were required to
enroll in Math 0960D.

5.1 Grade in Math 0981D

The pass rate in Math 0981D in fall 2002 was compared to the pass rates in fall 1997 and the fall
2003 (Table 3). The pass rate in fall 2002 was 46.0%, compared to 42.4% in fall 1997 and 43.6% in
fall 2003.
Developmental mathematics courses at Xavier are pass/fail courses. However, before the Uni-

versity changed its database system in 2000, the grade of P+ was given to students who performed
exceptionally well. Other possible grades in the course are P (pass), F (failure), FE (failure due to
excess absences), W$ (fiscal dismissal), AU (audit), I (incomplete), and W (withdrawal). At Xavier
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students are not allowed to withdraw from developmental courses unless they withdraw from the
University; hence there is a low withdrawal rate in Math 0981D.

Grades in Math 0981D 
Fall 1997, Fall 2002, Fall 2003 

 
 Pass Rate (number of students) 
 Fall 1997 Fall 2002 Fall 2003 
P/P+ 42.4% (76) 46.0% (143) 43.6% (126) 
F/FE 52.0% (93) 44.4% (138) 51.2% (148) 
W 2.2% (4) 2.6% (8) 2.4% (7) 
W$ 2.2% (4) 7.1% (22) 1.4% (4) 
AU .6% (1) 0% (0) 0% 
I .6% (1) 0% (0) 0% 
Missing 0% 0% (0) 1.4% (4) 
Total 100% (179) 100% (311) 100% (289) 

 

Table 3

The students enrolled in Math 0981D in fall 2002 included 257 new first-time freshmen, 51 continuing
students, 1 new transfer student, and 2 readmitted students. If only new first-time freshmen are
considered, the pass rate was 48% (124 students out of 257).

5.2 Correlations Between Grade in Math 0981D, ACT Math Score, SAT
Math Score, Math Placement Test Score, and High School GPA

Linear correlations between the grade in Math 0981D and several placement tools were calculated.
Only the grades of pass (P) and fail (F/FE) were considered in these analyses. The correlations
between the grade in Math 0981D and the score on the various placement tools were weak. They
were similar to the correlations for the fall 1997 and the fall 2003.

• The correlation between the grade in the course and Xavier’s Math Placement Test was 0.338,
significant at the 0.01 level.

• The correlation between the grade in Math 0981D and the high school GPA was 0.321, signif-
icant at the 0.01 level.

• The correlation between the grade in Math 0981D and the ACT Math score was very low
0.178, significant at the 0.05 level.

• The correlation between the grade in Math 0981D and the SAT Math score was not significant.

Because the grade in Math 0981D is pass/fail, binary linear regression analyses were also per-
formed to see how well that model could predict the grade in the course based on the various
placement tools. This information is summarized in Table 4 below.
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Math Placement Test scores and HS GPA/Grade in Math 0981D 
Linear Correlation and Binary Logistic Regression 

Fall 2003, Fall 2002, and Fall 1997 
 
 Linear Correlation Coefficient 

(level of significance) 
Binary Logistic Regression – 

% of grades correctly classified by 
the model 

 Math 
ACT 
score 

Math 
Placement 
Test score

High 
School 
GPA 

Math 
ACT 
score 

Math 
Placement 
Test score 

High 
School 
GPA 

Fall 2003 .236 
(.01) 

.379 
(.01) 

Not avail. 63% 67% Not avail. 

Fall 2002 .178 
(.05) 

.338 
(.01) 

.321 
(.01) 

54% 66% 64% 

Fall 1997 .140 
 (not sig.) 

.420 
(.01) 

Not avail. 60% 68% Not avail. 

 

Table 4

5.3 Impact of High School Mathematics Enrollment on Grade in Math
0981D

Linear correlations were computed to determine if high school mathematics enrollment patterns im-
pacted the success of Math 0981D students. Of the 200 randomly chosen students whose transcripts
were examined (see page 4), 58 were enrolled in Math 0981D in fall 2002. The variables considered
were (1) courses taken above the level of Algebra II, (2) the number of mathematics courses com-
pleted in high school, and (3) enrollment in a mathematics course in the senior year of high school.
None of the variables were significantly related to the grade in Math 0981D.

5.4 Grade in Subsequent Mathematics Courses

An analysis was conducted on students who passed Math 0981D in fall 2002 to ascertain their
performance in subsequent mathematics courses. Freshman mathematics courses with a pre-requisite
of completion of developmental mathematics requirements are Math 1010 (Principles of Modern
Mathematics), Math 1015 (College Algebra for Elementary Education Majors), Math 1020/Stat2010
(Basic Statistics I), and Math 1030 (Pre-Calculus).
We first looked at students who enrolled in a degree-credit mathematics course in spring 2003.

Table 5 shows the percentages of Math 0981D students who passed each course and the mean grade
they received. These statistics were compared to the passing rate and the mean grade in the course
as a whole. One student enrolled in Math 1070 (Calculus 1), but withdrew from the course. Since
very few Math 0981D students enrolled in Math 1015 or Math 1020/Stat 2010 in the Spring 2003,
the numbers below should be used carefully.
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Freshman Degree-Credit Math Courses Spring 2003 
Passing Rates and Mean Grades 

Fall 2002 Math 0981D Completers 
 

% Passed Mean grade*  Number of fall 
2002 Math 0981D 
students enrolled 

Math 
0981D 

students 

Entire class 
(# students) 

Math 
0981D 

students 

Entire 
class 

Math 1010 19 100% 93% ( 58) 2.9 2.5 
Math 1015 1 100% 58% ( 12) 2.0 2.0 
Math 1020 7 75% 80% ( 83) 2.0 2.6 
Math 1030 81 58% 64% (268) 1.6 1.8 
No course 75     
*  A counts as 4 points; B as 3 points; C as 2 points; D as 1 point, and F and FE as 0 
points.  Grades of W, W$, and I were not included in the calculations. 

Table 5
Of the 168 students who did not pass Math 0981D in fall 2002, 127 repeated the course in spring
2003. Of these, 58 students passed (46%).
In order to determine if sitting out for a semester or more would change the passing rate or mean

grade of students, mathematics courses in fall 2003 and spring 2004 were also examined (Table 6).
Only students enrolled in the degree-credit mathematics courses for the first time were included.

Freshman Degree-Credit Math Courses Fall 2003 and Spring 2004 
Passing Rates and Mean Grades  
Fall 2002 Math 0981 Completers 

 
% Passed Mean grade*  Number of 

prior Math 
0981 students 

enrolled 

Math 
0981D 

students 

Entire class 
(# students 
fall 2003 + 

spring 2004) 

Math 
0981D 

students 

Entire 
class 

Math 1010 8 87.5% 88% (123) 2.9 2.4 
Math 1015 0 -- -- -- -- 
Math 1020 0 -- -- -- -- 
Math 1030 21 43.0% 61% (590) 1.1 1.8 
*  A counts as 4 points; B as 3 points; C as 2 points; D as 1 point, and F and FE as 0 
points.  The grades of W, W$, and I were not included in the calculations. 

Table 6

It is especially important to notice that students who waited a semester to take Math 1030 performed
worse than students who took Math 1030 immediately after completing Math 0981. Of the 21
students who waited to take Math 1030, 13 were Biology Pre-Med majors, 2 were Business majors,
3 were Pre-Pharmacy majors, and 3 were Psychology/Psychology Pre-Med majors.

5.5 Retention

An analysis of first-year retention was conducted on students enrolled in Math 0981D in fall 2002.
According to Xavier University’s Profile, the first-year retention of the freshman class of 2002 was
72.7%.[5, p. 6]
Of the 311 students who were enrolled in Math 0981D in fall 2002, 257 were new first-time

freshmen. Retention rates in this section are based on this cohort of 257 students. The information
below is summarized in Table 7.
Of the 257 new freshmen enrolled in Math 0981D in fall 2002, 62% (159 students) returned in

fall 2003. There was a difference, though, in the retention of the students who passed Math 0981D
and those who failed.
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Of the 257 new freshmen enrolled in Math 0981D in fall 2002, 124 students passed. The one-year
retention of these students was 79% (98 students). This retention rate is higher than the retention
rate of the University as a whole.
Of the 257 new freshmen enrolled in Math 0981D in fall 2002, 133 did not pass — they received

a grade of F, FE (failure due to excessive absences), W (withdrawal), or W$ (fiscal withdrawal).
The one-year retention rate of these students was 46% (61 students). Thus, students who did not
pass Math 0981D on their first try had a one-year retention rate substantially below the University’s
retention rate.
The students who failed Math 0981D can be broken into three groups: (1) students who dropped

or stopped out after one semester; (2) students who passed Math 0981D on their second try in spring
2003; and (3) students who failed Math 0981D on their second try.

• Of the 133 students who did not pass Math 0981D in fall 2002, 26 dropped/stopped out. One
of these students returned in fall 2003, so the retention rate of this group was 4%.

• One student attended Xavier in spring 2003 but did not enroll in Math 0981D. The student
did not enroll at Xavier in fall 2003.

• One hundred six (106) of the students re-enrolled in Math 0981D in spring 2003.

— Of the 106 students, 49 passed; 69% of these students (34 students) returned in fall 2003.

— Of the 106 students, 57 did not pass; 46% of these students (26 students) returned in fall
2003.

This information is summarized in Table 7.

New Freshman One-Year Retention Based on Success in Math 0981D 
Fall 2002 

 

Cohort Number of 
Students 

First-Year 
Retention Rate 

(# students) 
University as a whole 976 72.7% 
Enrolled in Math 0981D in fall 2002 257 62% (159) 

P in fall 2002 124 79% (98) 
F/FE/W/W$ in fall 2002 133 46% (61) 

Did not attend in spring 2003 26 4% (1)* 
Attended Xavier, but did not enroll 
in Math 0981 in spring 2003 1 0% (0) 

Took Math 0981D in spring 2003 106 57% (60) 
P in Spring 2003 49 69% (34) 
F/W in Spring 2003 57 46% (26) 

* Student was readmitted in fall 2003 

Table 7

These statistics show that it is essential for as many students as possible to pass Math 0981D on
their first attempt, as the one-year retention for those who pass on their first attempt is higher than
the one-year retention rate for the University as a whole. The one-year retention rate for those
who pass Math 0981D on their second attempt is almost as high as the one-year retention rate for
the University as a whole. The pass rate for those who don’t pass Math 0981D on their first two
attempts is extremely low.

5.6 Discussion

The pass rate in Math 0981D was less than 50% for the fall 1997, fall 2002, and fall 2003. We did
not find any moderate or strong predictors of the grade in Math 0981D. Correlations between the
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grade in Math 0981D and placement tests scores were low, but statistically significant. The highest
correlation (.338) was between the grade in Math 0981D and the score on the Math Placement
Test. The correlations between the grade in Math 0981D and the enrollment patterns in high school
mathematics courses were not significant. It may be that motivation plays a large role in the success
of students in developmental mathematics courses.
According to this analysis, Math 0981D does a good job of preparing students to succeed in

Math 1010 (Principles of Modern Mathematics). However, the majority of developmental math-
ematics students enroll in Math 1030 (Pre-Calculus); students who were enrolled in Math 0981D
did not perform as well in Pre-Calculus as students who were not required to take developmental
mathematics. This should be explored further.
Retention is a major issue. The first-year retention rate of students who passed Math 0981D on

their first try was higher than the University-wide retention rate. The first-year retention rate of
students who pass Math 0981D on their second try was only slightly lower than the retention rate
of the University as a whole. However, the first-year retention rate of students who failed Math
0981D on their second try was substantially less that the retention rate of the university as a whole.
Therefore, it is important to commit effort and resources to help students succeed in development
mathematics.

6 Pre-Calculus (Math 1030)
A grade of at least C in Pre-Calculus is a prerequisite for Calculus 1 (Math 1070). For students who
are enrolled in Math 1030 as a terminal course, all that is needed is a grade of D. Thus, determining
a pass rate in Math 1030 is not as straight forward as for Math 0960D or Math 0981D. In this
section, therefore, we use the term success rate. See section 7 (ACT Math Scores for Placement in
Pre-Calculus and Calculus 1) for additional information about success rates in Pre-Calculus.

6.1 Grade in Math 1030

Final course grades in Math 1030 for fall 2002 were compared to those for fall 1997 (Table 8). In fall
2002, 66.3% of Math 1030 students (218 out of 329) earned at least a D grade, compared with 72.1%
in fall 1997 (168 out of 233). In fall 2002, 54.1% of Math 1030 students (178 out of 329) earned at
least a C grade, compared with 65.2% in fall 1997 (152 out of 233).

100.0% (233)100.0% (329)Total
1.3% (    3)1.8% (    6)W$

10.3% (  24)21.3% (  70)W
0.4% (    1)0.0% (    0)I
0.4% (    1)0.3% (    1)FE

15.5% (  36)10.3% (  34)F
6.9% (  16)12.2% (  40)D

23.2% (  54)28.0% (  92)C
21.0% (  49)20.4% (  67)B
21.0% (  49)5.8% (  19)A
Fall 1997Fall 2002

Percent (number of students)Grade

Grade Distribution in Math 1030
Fall 2002 and Fall 1997

Table 8

The total numbers of Pre-Calculus students shown in Table 8 (329 in fall 2002 and 233 in fall 1997)
do not include students who bypassed Pre-Calculus. In fall 2002, there were 117 students who
received credit, with a grade of PC in Pre-Calculus because they bypassed Pre-Calculus, enrolled
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directly into Calculus 1, and earned a grade of at least C in Calculus 1. If those 117 students were
included in Table 8 for fall 2002, the total number of Math 1030 students would be 446.
The 329 students enrolled in Math 1030 in fall 2002 included 159 new first-time freshmen, 147

continuing students, 20 new transfer student, and 3 readmitted students. Among 159 new first-time
freshmen, 67.9% (108) earned a final course grade in Math 1030 of at least D; 56.6% (90) earned at
least a C.

6.2 Correlations Between Grade in Math 1030, ACT Math Score, SAT
Math Score, and High School GPA

We calculated linear correlations between the grade in Pre-Calculus and ACT Math Score, SAT
Math Score, and High School GPA. The correlation between the grade in Math 1030 and ACT
Math score was 0.346 The correlation between the grade in Math 1030 and SAT Math score was
0.220. The correlation between the grade in Math 1030 and High School GPA was 0.325. All three
correlation coefficients were significant at the 0.05 level.

6.3 Potential Impact on Size of Science Classes

In an attempt to increase the success rate in Math 1030 (Pre-Calculus), we are proposing that the
cut-off ACTMath score required for entry into the course be raised from 19 to 20, with a concomitant
SAT Math score of 460 and a Math Placement Test (Total) score of 40. Doing this will change the
enrollment in science courses with a prerequisite of completion of developmental mathematics. The
courses directly affected are Chem 1010 (General Chemistry) and CPSC 1700 (Personal Productivity
with Information Systems Technology).

6.3.1 Chem 1010 (General Chemistry)

In the fall 2002 semester there were four sections of Chemistry 1010 with a total of 516 students.

Correlation Between Grade in Chem 1010 and ACT Math Score The 68 students with
a grade of W in the course and the 4 students with a grade of W$ were omitted from this analyses,
leaving a total of 444 students. The linear correlation between the grade in Chem 1010 and the
Math ACT score was 0.417, significant at the 0.01 level.

Potential Impact on Enrollment in Chem 1010 The prerequisite for Chemistry 1010 is com-
pletion of all developmental mathematics requirements. Hence, if the ACT Math score required for
enrollment in Math 1030 were increased from 19 to 20 (with a concomitant SAT Math cut-off score
of 460 and a Math Placement Test cut-off score of 40), there would be a temporary decrease in the
enrollment in Chem 1010. After the first semester, the additional students who had to complete
developmental mathematics could enroll in Chem 1010. An analysis was performed to predict the
extent of the initial decrease in enrollment. The analysis predicted that between 53 and 64 of the 516
students would not have met the proposed guidelines. Details of the analysis are given in Appendix
A.

6.3.2 CPSC 1700 (Personal Productivity with Information Systems Technology)

The prerequisite for CPSC 1700 is completion of all developmental mathematics requirements.
Hence, if the ACT Math score required for enrollment in Math 1030 were increased from 19 to
20 (with a concomitant SAT Math cut-off score of 460 and a Math Placement Test cut-off score of
40), there would be a temporary decrease in the enrollment in CPSC 1700. In the fall 2002, there
were 10 students enrolled in CPSC 1700. We predict that 1 or 2 of these students would not have
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met the proposed guidelines. After the first semester, the additional students who had to complete
developmental mathematics would be allowed to enroll in CPSC 1700. An analysis similar to that
performed for Chem 1010 was performed to determine the initial decrease in enrollment in CPSC
1700.

6.4 Impact of High School Mathematics Enrollment on Grade in Math
1030

Linear correlations were computed to determine if high school mathematics enrollment patterns
impacted the success of Math 1030 students. Of the 200 randomly chosen students whose transcripts
were examined (see page 4), 34 were enrolled in Math 1030 in fall 2002. The distribution of Math
1030 grades for these 34 students were 3 A’s, 11 B’s, 9 C’s, 4 D’s, 2 F’s, and 5 W’s. The two variables
considered for the correlation analysis were (1) the number of mathematics courses completed in
high school and (2) enrollment in a mathematics course in the senior year of high school. For the 29
students with Math 1030 grade A, B, C, D, or F, the correlation between number of mathematics
courses completed in high school and grade in Math 1030 was r = 0.582, significant at the 0.05 level.
The correlation for completion of a mathematics course in the senior year of high school was not
significant.

6.5 Grade in Subsequent Mathematics Courses

For the spring 2003 semester, a total of 148 of the 329 students who were enrolled in Pre-Calculus dur-
ing fall 2002 either retook Pre-Calculus or enrolled in Calculus 1. Sixty (60) enrolled in Pre-Calculus
again in spring 2003. These were students who had earned a D (18 students), F (12 students), W
(29 students), or W$ (1 student) in the fall 2002 semester. Table 9 shows the distribution of grades
these students earned in spring 2003 when they retook Pre-Calculus.

Grade Distribution for Students in Math 1030
in Both Fall 2002 & Spring 2003

4 4 6 2 1 0 0 1 18

22.2% 22.2% 33.3% 11.1% 5.6% .0% .0% 5.6% 100%

1 0 4 3 2 1 1 0 12

8.3% .0% 33.3% 25.0% 16.7% 8.3% 8.3% .0% 100%

1 4 9 3 7 1 4 0 29

3.4% 13.8% 31.0% 10.3% 24.1% 3.4% 13.8% .0% 100%

1 0 0 0 0 0 0 0 1

100.0% .0% .0% .0% .0% .0% .0% .0% 100%

7 8 19 8 10 2 5 1 60

11.7% 13.3% 31.7% 13.3% 16.7% 3.3% 8.3% 1.7% 100%

No.
% witnin Fall
2002 Grade

No.
% witnin Fall
2002 Grade

No.
% witnin Fall
2002 Grade

No.
% witnin Fall
2002 Grade

No.
% witnin Fall
2002 Grade

D

F

W

W$

Math1030
Grade (Fall

2002)

Total

A B C D F FE W W$
Math1030 Grade (Spring 2003)

Total

Table 9

Eighty-eight (88) of the 329 Pre-Calculus students from fall 2002 enrolled in Calculus 1 (Math
1070) in spring 2003. These were students who had a Pre-Calculus grade of A (7 students), B
(39 students), C (39 students), D (2 students), or F (1 student) in fall 2002. Table 10 shows the
distribution of grades these students earned in Calculus 1 in spring 2003. The three students with
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fall 2002 Pre-Calculus grades below C withdrew from Calculus 1, as required.

Grade Distribution for Students in Math 1030
in Fall 2002 & in Math 1070 in Spring 2003

2 1 3 0 1 0 7

28.6% 14.3% 42.9% .0% 14.3% .0% 100%

4 8 13 5 3 6 39

10.3% 20.5% 33.3% 12.8% 7.7% 15.4% 100%

0 1 9 6 5 18 39

.0% 2.6% 23.1% 15.4% 12.8% 46.2% 100%

0 0 0 0 0 2 2

.0% .0% .0% .0% .0% 100.0% 100%

0 0 0 0 0 1 1

.0% .0% .0% .0% .0% 100.0% 100%

6 10 25 11 9 27 88

6.8% 11.4% 28.4% 12.5% 10.2% 30.7% 100%

No.
% within Fall
2002 Grade

No.
% within Fall
2002 Grade

No.
% within Fall
2002 Grade

No.
% within Fall
2002 Grade

No.
% within Fall
2002 Grade

No.
% within Fall
2002 Grade

A

B

C

D

F

Math1030
Grade (Fall

2002)

Total

A B C D F W
Math1070 Grade (Spring 2003)

Total

Table 10

Two of the 329 fall 2002 Pre-Calculus students enrolled in Math 1010 (Principles of Modern
Math) in spring 2003 while six enrolled in Math 1020 (Basic Statistics 1). The remaining students
did not enroll in a mathematics course in spring 2003.

6.6 Retention

An analysis of first-year retention was conducted on students enrolled in Math 1030 in fall 2002.
According to Xavier University’s Profile, the first-year retention of the freshman class of 2002 was
72.7%.[5, p. 6] Of the 329 students who were enrolled in Math 1030 in fall 2002, 159 were new
first-time freshmen. Retention rates in this section are based on this cohort of 159 students. The
information below is summarized in Table 11.

One-Year Retention of New Freshman Students
Enrolled in Math 1030 in Fall 2002

69.7% (  48)69          D/F/FE/W/W$ in fall 2002
86.7% (  78)90      At least a C in fall 2002
68.6% (  35)51          F/FE/W/W$ in fall 2002
83.3% (  90)108      At least a D in fall 2002
79.2% (126)159   Enrolled in Math 1030 in fall 2002

72.7%976University

First-Year
Retention Rate
(# of students)

Number of
StudentsCohort

Table 11

Of the 159 new freshmen enrolled in Math 1030 in fall 2002, 79.2% (126 students) returned in fall
2003. This retention rate is higher than the retention rate of the University as a whole. There was
a difference, though, in the retention of the students who were successful in Math 1030 and those
who were not successful. Whether one defines success in Math 1030 as a final course grade of at
least D or as a final course grade of at least C, the first year retention of those who were successful
was more than 83%; the rate for students who were not successful was less than 70%.
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6.7 Discussion

In fall 2002, 66.4% of Math 1030 students earned at least a D grade, compared with 72.1% in fall
1997. In fall 2002, 54.2% of Math 1030 students earned at least a C grade, compared with 65.2% in
fall 1997.
A prerequisite for enrollment in Math 1030 is an ACT Math score of at least 19, an SAT Math

score of at least 440, or a Xavier Mathematics Placement Test score of at least 38. If the cut-off ACT
Math score (and concomitant SAT Math score and Math Placement Test score) were changed from
19 to 20, the enrollment in Math 1030 and in Chem 1010 and CPSC 1700 would decrease initially.
Looking at students enrolled in Chem 1010 in fall 2002, we predicted that the enrollment would

decrease from 516 students to between 452 and 463 students. Once the students who did not meet
the proposed cut-off ACT Math score completed developmental mathematics, they could enroll in
Chem 1010.
The enrollment in CPSC 1700 in fall 2002 was 10 students. We predicted that the enrollment

would decrease to 8 or 9 students. Once the students who did not meet the proposed cut-off ACT
Math score completed developmental mathematics, they could enroll in CPSC 1700.

7 ACT Math Scores for Placement in Pre-Calculus and Cal-
culus 1

Placement of students into mathematics courses is based on ACT Math score. (See section 3 for
details.) In this section, we discuss effects of possible changes to ACT Math score requirements for
placement into Pre-Calculus (Math 1030) and Calculus 1 (Math 1070).
In a 1982 study conducted at this university, Jones, Carmichael, Sevenair, and Hunter report

that

The ACT composite score is the single best predictor (r = 0.515) for precalculus, high
school grade point average is the best for all students taking calculus (r = 0.472), and
grade in precalculus is the best predictor of calculus grade (r = 0.551) for that subgroup
who also took precalculus. It should be noted that the correlation coefficient between
high school grade point average is also high for this subgroup, r = 0.495.
It was noted that a number of predictor variables had higher correlation with per-

formance in precalculus and calculus than score on the Mathematics subsection of the
ACT. [3, pp. 9-10]

For the fall 2002 cohort, we determined that the ACT Math score, although not a strong predictor
of success in Pre-Calculus, was the best among those considered. The three correlation coefficients
were all significant at the 0.05 level.

• Grade in Pre-Calculus and ACT Math score: r = 0.346

• Grade in Pre-Calculus and SAT Math score: r = 0.220

• Grade in Pre-Calculus and High School GPA: r = 0.325

In studies done by the Office of Admissions, a positive correlation between ACT Math score and
the university’s Mathematics Placement Test was observed. Therefore, the ACT Math score has
been used in recent years for placement into appropriate mathematics courses. See section 3 of this
report for details of the current placement policy.
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7.1 Success in Math 1030 and Math 1070

One goal of this study was to investigate the effectiveness of the current placement policy based on
ACT Math scores and to provide relevant information for discussions on changes to this policy. We
considered students from the fall 2002 cohort who were enrolled in Pre-Calculus or in Calculus 1.
A student was considered successful in Pre-Calculus if he/she earned a final course grade of A, B,

C, or PC (bypassed Pre-Calculus), or a grade of D and was in a major that did not require Calculus
1. A student was not successful in Pre-Calculus if the final course grade was F, FE (failure due
to excessive absences), or W, or a grade of D and was in a major that required Calculus 1. There
were six students with final grade W$ (fiscal withdrawal). These students were not included in these
analyses.
Similarly, a Calculus 1 student in fall 2002 was considered successful if he/she earned a final

course grade of A, B, or C, or earned a grade of D and was in a major that did not require Calculus
2. If the student’s grade was F, FE, or W, or was D and the student was in a major that required
Calculus 2, the student was considered not successful in Calculus 1. There were four Calculus 1
students in fall 2002 that had a final course grade of W$, and these were not included in further
analyses.
Table 12 provides a breakdown (crosstabulation) of success for fall 2002 students in Math 1030

and Math 1070 by their ACT Math score. The table shows the number of students who were
successful, as well as the number not successful, in Pre-Calculus and Calculus 1 by ACT Math score.

Success in Pre-Calculus and Calculus 1 by ACT Math Score

ACT Math Pre-Calculus Total Calculus 1 Total
Score successful not succ. successful not succ.
13 1 1
14 1 1 1 1
15 1 7 8 4 3 7
16 6 9 15 2 5 7
17 9 13 22 2 11 13
18 17 8 25 4 7 11
19 24 24 48 6 10 16
20 18 16 34 8 6 14
21 19 9 28 6 5 11
22 29 6 35 7 4 11
23 18 1 19 13 8 21
24 18 1 19 11 5 16
25 19 1 20 15 1 16
26 15 1 16 8 2 10
27 10 10 8 2 10
28 6 6 6 6
29 1 1 2 2
30 2 2 1 1
31
32 1 1 1 1
Total 214 96 310 105 70 175

Table 12

These observed frequencies were used to create a statistical model for predicting the probability of
success from ACT Math score. This model is discussed in the next section, with details in Appendix
B.
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7.2 Increasing the Probability of Success

Using the fall 2002 cohort of students, we computed a binary logistic regression model for predicting
success in Pre-Calculus. The model used ACT Math score as independent, or predictor, variable.
Similarly, we computed a binary logistic regression model for predicting success in Calculus 1 with
ACT Math score as predictor variable. Both models performed well in classifying students according
to success in the two courses (Pre-Calculus and Calculus 1). Details of these analyses are provided
in Appendix B.
The following graphs show the model predicted probability of success in Pre-Calculus (Figure 1)

and in Calculus 1 (Figure 2) as a functions of ACT Math score.
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Figure 1: Predicted Probability of Success in Pre-Calculus

If, for example, a predicted probability of success of at least 75% is desired for Pre-Calculus, an
ACT Math score of 21.05 is required. That is, the model suggests that a student with an ACT Math
score of at least 22 has at least a 75% probability of being successful in Pre-Calculus.
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Figure 2: Predicted Probability of Success in Calculus 1
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Similarly, if a predicted probability of success of at least 75% is desired in Calculus 1, an ACT Math
score of 25.24 is required. That is, the model suggests that a student with an ACT Math score of
at least 26 has at least a 75% probability of being successful in Calculus 1.

7.3 Impact of Increasing ACT Math Cutoff Score

If the ACT Math score required for entrance into Pre-Calculus is increased from 19 to 20, there
would be a temporary decline in enrollment in Pre-Calculus. Among the fall 2002 cohort of students
with an ACT Math score, there were 163 students who were in Pre-Calculus and whose status was
"New First Time Freshman." Thirty (30) of these students had an ACT Math score of 19. If the
cutoff score had been 20 instead of 19, these 30 students would not have been in Pre-Calculus. It
appears, therefore, that an increase in the cutoff score would decrease by approximately one the
number of sections of Pre-Calculus. However, this temporary decline in enrollment in Pre-Calculus
would be offset if there were one point increase from 23 to 24 in the ACT Math score required to
bypass Pre-Calculus. Enrollment in Calculus 1 would decrease by approximately one section in the
semester in which the changes were implemented.
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A Appendix: Analysis of Potential Impact on Enrollment
in Selected Science Courses of Increasing the ACT Math
Cutoff

A.1 Analysis Supporting Change in Enrollment in Chem 1010

We are proposing that the ACT Math score cut-off for enrollment in Math 1030 be increased from
19 to 20. In order to determine the initial impact on enrollment in Chem 1010, we analyzed the
students enrolled in Chem 1010 in fall 2002 and analyzed how the enrollment that semester would
have changed if the proposed policy were in effect. There were 516 students enrolled in Chem 1010 in
fall 2002. For this analysis we looked only at new first-time freshmen; we presumed that continuing
students had completed their Developmental Mathematics courses or were repeating Chem 1010. Of
the 516 students, there were 452 new first-time freshmen.
Of the 452 new first-time freshmen, 72 had placement test scores that were too low under the

proposed guidelines. Eleven of these students had taken Xavier’s Math Placement Test and 62 had
not. None of the 11 students who had taken Xavier’s Math Placement Test (and scored below 40)
would be allowed to enroll in Chem 1010 under the proposed guidelines.
Sixty-one (61) students had ACT Math or SAT Math test scores that were too low to meet the

proposed cut-off scores, but they had not taken the Math Placement Test. We needed to determine
how many of these students would have been able to score high enough on the Math Placement Test
to meet the proposed cut-off.

• We wanted to determine how many students with an ACT Math score of 19 (or an equivalent
SAT score) would have scored at least 40 on the Math Placement Test.

• Our first step was to determine a regression equation by looking at how students with ACT
Math scores of 15, 16, 17, or 18 performed on the Math Placement Test. We looked at a scatter
plot of the ACT Math score vs. the percentage of students earning at least a 40 on the Math
Placement Test.

• The scatter plot had a quadratic trend, so we performed a quadratic regression analysis. The
(quadratic) regression equation was y = 1.3x2 − 39.3x + 297.3, where x was the ACT Math
score and y was the percentage of students with a score of 40 or higher on the Math Placement
Test (R2 = 0.9755). Using this formula, we could predict that 12 students with an ACT Math
score of 19 would have received a score of 40 or higher on the Math Placement Test. Hence,
42 students would not have met the proposed cut-off score.

• We also performed a linear regression analysis on the same data. The (linear) regression
equation was y = 3.6x − 55 (R2 = 0.8833). Using this formula, we predicted that 8 students
would have received a score of 40 or higher on the Math Placement Test. Hence, 53 students
would not have met the proposed cut-off score.

• Thus, we predicted that between 42 and 53 students with an ACT score of 19 would not meet
the proposed cut-off ACT score.

There were 516 students enrolled in Chem 1010 in fall 2002. We predicted that between 53 and
64 students of these students would not have met the proposed cut-off ACT score and would have
to complete developmental mathematics before enrolling in Chem 1010.

A.2 Analysis Supporting Change in Enrollment in CPSC 1700

Of the 10 students enrolled in CPSC 1700 in fall 2002, five students were continuing students, transfer
students, or readmitted students. We presumed that these students had met their developmental
mathematics requirement or were repeating the course CPSC 1700.
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Of the 10 students enrolled in CPSC 1700, five students were new first-time freshmen. Three
of the students had ACT or SAT Math scores that would allow them to bypass developmental
mathematics and thus enroll in CPSC 1700 under the proposed guidelines. Of the other two students,
using the analysis described in the above section, we predicted that at most one student would score
high enough on Xavier’s Math Placement Test to bypass developmental mathematics and enroll
directly in CPSC 1700.
Of the 10 students enrolled in CPSC 1700 in fall 2002, if the proposed increased ACT Math

cut-off score were in place, we predicted that 8 or 9 of the students would have been allowed to
enroll in the course.
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B Appendix: Binary Logistic Regression Model for Predict-
ing Success in Pre-Calculus and Calculus 1

This appendix provides details of the binary logistic regression analysis for predicting success in
Pre-Calculus (Math 1030) and Calculus 1 (Math 1070). A student was considered successful in
Pre-Calculus if he/she earned a final course grade of A, B, C, or PC (bypassed Pre-Calculus) or a
grade of D and was in a major that did not require Calculus 1. A student was not successful in
Pre-Calculus if the final course grade was F, FE (failure due to excessive absences), W or a grade of
D and was in a major that required Calculus 1. There were six students with final grade W$ (fiscal
withdrawal). These students were not included in these analyses.
The variable m281030p was used to represent final status in Pre-Calculus (Math 1030) in fall

2003:

m281030p =

½
1 if successful in Pre-Calculus
0 if not successful in Pre-Calculus

The digits "2" and "8" in the variable name refer to the year 2002 and the month of August.
Similarly, the variable m281070p was defined:

m281070p =

½
1 if successful in Calculus 1
0 if not successful in Calculus 1

There were four Calculus 1 students in fall 2002 who had a final course grade W$, and these were
not included in further analyses.
To investigate the effectiveness of the current placement policy based on ACT Math score, we

predicted the probability of success in a course (1 for successful and 0 for not successful) as a
function of ACT Math score. For Pre-Calculus, we used the binary logistic regression model with
dependent, or y, variable m281030p (1 for successfully completed Pre-Calculus, 0 for not successful
in Pre-Calculus) and ACT Math score as independent variable:

y =
1

1 + e − (β0+β1·ACT )

The dependent variable, as required, will take on only values between 0 and 1. Similarly, for Calculus
1, we used the model with m281070p as dependent variable and ACT Math score as independent
variable.

B.1 Parameter Estimates & Regression Diagnostics for the Pre-Calculus
Model

We randomly selected 70% of the cases to fit the model and the remaining 30% to validate the
model. Table 9 shows output from fitting the model.

Variables in the Equation

.373 .065 33.139 1 .000 1.452 1.279 1.648
-6.752 1.283 27.679 1 .000 .001

actmath
Constant

Step 1a
B S.E. Wald df Sig. Exp(B) Lower Upper

95.0% C.I.for EXP(B)

Variable(s) entered on step 1: actmath.a. 

Table 13
Therefore, the predicted probability of success is

P (success in Pre-Calculus) =
1

1 + e6.752 − 0.373·ACT
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The Nagelkerke R square statistic in binary logistic regression is similar to the R square statistic
in ordinary linear regression. In both, the statistics varies between 0 and 1. The closer to 1, the
better. The Nagelkerke R square for this model is 0.279, low but acceptable. Another diagnostic
statistic for binary logistic regression is the Hosmer-Lemeshow Chi-square statistic, which indicates
a poor fit if the significance value is less than 0.05. The Hosmer-Lemeshow Chi-square statistic for
our model 6.471, with a significance value of 0.595, indicating that the model adequately fits the
data.
Table 10 show the classification tables for the model.

Classification Tabled

28 39 41.8 9 20 31.0
24 124 83.8 10 56 84.8

70.7 68.4

Observed
no
yes

Math1030 Pass
(depending on major)

Overall Percentage

Step 1
no yes

Math1030 Pass
(depending on major) Percentage

Correct

Selected Casesa

no yes

Math1030 Pass
(depending on major) Percentage

Correct

Unselected Casesb,c
Predicted

Selected cases validate  Use to create the logistic regression model EQ 1a. 

Unselected cases validate  Use to create the logistic regression model NE 1b. 

Some of the unselected cases are not classified due to either missing values in the independent variables or categorical
variables with values out of the range of the selected cases.

c. 

The cut value is .500d. 

Table 14

For the cases that were used to create the model, 70.7% were correctly classified by the model. A
better measure of the effectiveness of the model is to use the cases that were randomly set aside to
validate the model. The model correctly classified 68.4% of those cases.
Regression diagnostics for the Pre-Calculus model show that the binary logistic regression model

is appropriate to use to predict probability of success in Pre-Calculus based on ACT Math scores.

B.2 Parameter Estimates & Regression Diagnostics for the Calculus 1
Model

We randomly selected 70% of the cases to fit the model and the remaining 30% to validate the
model. Table 11 shows output from fitting the model.

Variables in the Equation

.189 .054 12.420 1 .000 1.208 1.087 1.342
-3.672 1.170 9.845 1 .002 .025

actmath
Constant

Step 1a
B S.E. Wald df Sig. Exp(B) Lower Upper

95.0% C.I.for EXP(B)

Variable(s) entered on step 1: actmath.a. 

Table 15

Therefore, the predicted probability of success is

P (success in Calculus 1) =
1

1 + e3.672 − 0.189·ACT

The Nagelkerke R square for this model is 0.145, a low positive value. However, the Hosmer-
Lemeshow statistic for our model was 0.440, indicating that the model adequately fits the data.
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Table 16 shows two classification tables for the model.

Classification Tabled

20 29 40.8 17 4 81.0
14 62 81.6 5 24 82.8

65.6 82.0

Observed
no
yes

Math 1030 Pass
(depending on major)

Overall Percentage

Step 1
no yes

Math 1030 Pass
(depending on major) Percentage

Correct

Selected Casesa

no yes

Math 1030 Pass
(depending on major) Percentage

Correct

Unselected Casesb,c
Predicted

Selected cases vali1070  Use to create logistic regression model for 1070 EQ 1a. 

Unselected cases vali1070  Use to create logistic regression model for 1070 NE 1b. 

Some of the unselected cases are not classified due to either missing values in the independent variables or categorical
variables with values out of the range of the selected cases.

c. 

The cut value is .500d. 

Table 16

For the cases that were used to create the model, 65.6% were correctly classified by the model. A
better measure of the effectiveness of the model is to use the cases that were randomly set aside to
validate the model. The model correctly classified 82.0% of those cases.
Although the Nagelkerke R square value was low, the other diagnostics for the Calculus 1 model

show that the binary logistic regression model is appropriate to use to predict probability of success
in Calculus 1 based on ACT Math scores.
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LITERATURE SEARCH 
DEVELOPMENTAL MATH 

Freshman Mathematics Research Community 
Spring – Summer 2004 

Susan B. Fredine and Kody Melancon 
 
 
The purpose of this literature search was to find ways for Xavier University of Louisiana 
to improve its Developmental Mathematics courses.  The topic was too large to be 
investigated thoroughly.  However, the literature search did prove fruitful.  Through the 
search, we found types of programs with potential for Xavier, information that might 
strengthen supplemental academic support programs, insights on African American 
performance in mathematics, and suggestions on teaching methods.  Some topics were 
examined in only a cursory way.  The use of graphing calculators in Developmental 
Mathematics is well addressed in the literature.  However, since graphing calculators are 
not being used in Pre-Calculus at Xavier, it would be superfluous to investigate their use 
in Developmental Mathematics. In addition to articles focusing strictly on Developmental 
Math, articles on retention and on freshmen with weak academic backgrounds were 
included in the literature search. 
 
In order to improve students’ success in Developmental Math courses at Xavier, 
additional resources are needed. To overcome years of poor teaching, misguided high 
school advising, and/or poor grades in high mathematics is difficult to address in one or 
two semesters in college.  It requires more than simply placing students in a class that 
meets several times a week and expecting that they will be motivated to learn material 
that they may fear and dislike.  If Xavier is to be true to its mission to prepare leaders of 
tomorrow, it must put more effort into supporting Developmental Mathematics. 
 
Programs That Work 
 
Several types of instructional programs to improve passing rates in difficult courses are 
discussed in the literature.  With unlimited resources, they might all work at Xavier.  
 
Supplemental Instruction 
 
Supplemental Instruction (SI) requires a broad range of resources, has been used in many 
courses in many contexts, has been proven to work, and is often addressed in the 
literature.   SI has several characteristics: 
• SI is targeted to problem classes, not problem students.   
• SI involves voluntary extra sessions (two or three a week) per class. 
• SI sessions are led by highly trained students who have successfully completed the 

targeted course. 
• SI student leaders are attached to a specific class and sit in on all classes. 
• SI leaders use specified pedagogical techniques, such as group learning.   
• SI sessions incorporate study skills.   
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Studies have shown that students who attend only a few SI classes a semester perform 
significantly better in their courses than students who do not attend SI sessions.  
However, articles discussing the use of Supplemental Instruction in Developmental 
Mathematics classes are rare.  Wright, Wright, and Lamb (2000) report on a study 
conducted using Supplemental Instruction in Developmental Math for several semesters.  
Although attendance at the SI sessions was low, those who did attend performed about 
half a letter grade higher than nonparticipants.   
 
Blanc, DeBuhr, and Martin (1983) describe an early study on Supplemental Instruction.  
In this study, SI students had entry data comparable to data of non-SI students, but 
attained higher course grades, semester GPAs, and retention rates than non-SI students.  
The study targeted seven A&S courses, although not specifically Developmental Math. 
 
A study conducted by Congos and Schoeps (1997) suggests that SI attendance has a 
positive impact on final course grades.  However, the authors do not state the content of 
the courses the SI students were attending. 
 
Ramirez (1997) describes a study that concluded:   

(1) SI had an immediate impact on the target course and on semester GPA.   
(2) SI had a positive impact on performance and retention for high-risk students.  

Special admits who participated in SI had about 50% higher retention rates than 
their peers who didn't participate.  For low motivation special admits, SI was 
crucial. 

 
Discussion:  Although Supplemental Instruction has been in existence for many years, it 
appears that it has not been used often in developmental mathematics.  There may be 
several reasons for this. 
• Participation rates in SI sessions tend to be low.   
• It may be difficult to find appropriate student leaders for SI. 
• SI requires extensive resources. 
Hence, at this point I don’t recommend that we consider using SI.  There are aspects of 
the program, though, that could be adapted for use at Xavier. 
 
Other Programs 
 
Commander and Stratton (1996) describe adjunct courses (co-courses), offered in a 
college algebra course (not limited to developmental students) that had a low passing 
rate.  The population of the college algebra adjunct course consisted of (a) former 
developmental math students who felt the need for further academic support, (b) students 
who made an F or W previously in college algebra, and (c) other interested students.  
Students had to register for the adjunct 3-hour course in addition to the three-hour algebra 
course.  The adjunct course emphasized the process of learning math, learning study 
skills specific to math, etc.  Collaboration was emphasized.  Students who completed the 
adjunct course performed better in the algebra course than those not taking the adjunct 
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course.  With adjunct courses (as with SI), content professors do not have to individualize 
their instruction since the programs themselves provide individualization. 
 
Best and Fung (2001) describe a pilot study at Kean University that took place when 
Kean revised its curriculum.  Instead of requiring underprepared students to complete a 
developmental course, Kean offered students an integrated, degree-credit math course.  
Students who ordinarily would have been enrolled in developmental mathematics were 
registered for six hours rather than three hours.  The curriculum offered a spiral approach 
to content, in which students learned skills, built on them, and applied them.  The course 
integrated applications of mathematics in collaborative projects and used an interactive 
CD and graphing calculators.  The study found that the passing rates for students in the 
extended (developmental) courses were about the same as for those in the standard 
courses.   
 
Partly because of attacks on remedial courses, Boylan (1999) proposes alternatives for 
students with only moderately weak academic backgrounds.  His alternatives include (1) 
tutoring, including individualized learning laboratories and learning centers; (2) freshman 
seminars [such as Xavier’s University courses]; (3) Supplemental Instruction; (4) 
learning communities and collaborative learning; (5) paired courses; (6) critical thinking 
instruction; and (6) strategic learning. 
 
Healy (1998) describes a summer program to prepare students to re-take the math 
placement test.  The program emphasized study skills and “self-regulated learning” in 
addition to content.  The author did not report on the results of the summer program. 
 
Discussion:  There is a possibility that Xavier’s Mathematics Department will institute a 
required weekly extra session for developmental mathematics students.  This might work 
well if the extra sessions integrate information about study skills.  Sessions should 
include cooperative learning and other types of instruction that will appeal to various 
learning styles.  Faculty should be trained in these pedagogical methods. 
 
Supplemental Academic Assistance 
 
Boylan and Bliss (1997) investigated the impact of program components on the success 
of developmental students at 160 institutions and about 6,000 students.   The authors 
found the following components to be most strongly associated with developmental 
student success:  (1) centralized program organization; (2) tutoring services with tutor 
training (tutoring programs without trained tutors did not improve grades); and (3) 
program evaluation.  Other components linked to student success were mandatory 
assessment, mandatory placement, and advising/counseling.   
 
Hodges (2001) describes an experiment to investigate the effectiveness of specific 
techniques (self-monitoring and encouragement) to encourage students to use tutoring 
and Supplemental Instruction more often.  Neither technique had an influence on 
frequency of attendance.  Students who attended tutoring did not have higher semester 
GPAs than those who did not attend tutoring, although most research shows that tutoring, 
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if begun early in the semester and continued, does improve GPA.  Students who used SI 
had a higher semester GPA.  The experimental courses included Calculus, but not 
developmental mathematics. 
 
Discussion:  Boylan’s article suggests that Xavier could improve student outcomes by  

• Instituting a centralized developmental program or, at least, having regular 
meetings of all of those involved with developmental students. 

• Instituting tutor training in the Math Lab. 
• Instituting systematic evaluation of its developmental program. 

 
 
Minority Students 
 
The impact of teacher expectations is a crucial factor in the success of any student.  A 
study conducted by Trevor Williams (1976) shows that teachers base their expectations 
on the achievement of students, not on students’ ascribed characteristics.   The sample 
population in this study included 10,530 students attending schools in Toronto, Canada.  
Information on the race/ethnic background was not given.   
 
The results of Williams’ study were contradicted by studies conducted by Fisher (2000) 
and Rubovits and Maehr (1971), which show that teachers do engage in social 
discrimination.  Fisher and Rubovits and Maehr focus on teacher expectations of students 
in the United States.  Their studies indicate that racial discrimination does take place in 
American classrooms.  It attributes the success or failure of minority students to 
marginalization because of their ascribed characteristics.   
 
Cross and Slater (1994) note that minorities do much better in science and mathematics in 
Europe and other nations where racial and sexual roles in the professions have been less 
rigid than in the United States. 
 
Learning styles may be another key factor in the success or failure of African Americans 
in mathematics.  Stiff and Harvey (1988) describe the teaching and learning styles of 
Whites as field-independent, which values analytical thinking and systematic approaches 
to problem situations.  This style tries to place order and structure on the world in order to 
understand it.  Individual achievement is prized and competitiveness is accepted and 
desirable behavior.  In contrast, Black students are characterized as “field-dependent” 
learners. They view the world as a unified environment with inherent order for which 
relationships are the focus.  Blacks are more likely to approach problems holistically, to 
defer analytical investigations, and to limit syntactical representations of the world.  
Benefit to the group is valued and cooperation is accepted and desirable behavior. 
 
According to Kornbluth and Sabban (1982), there is evidence that field-dependent 
mathematics instruction enables field-dependent learners to perform as well as field-
independent students.  However, Janice Rech (1994) disagrees by stating that field-
dependent students do not perform as well as field-independent.  In mathematics, field-
independence has been found to make a substantial contribution to the performance of 
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mathematical computations and the attainment of mathematical concepts, while field-
dependent children achieve at lower levels overall in mathematics. 
 
McCrimmon (1999) reports on studies indicating that a greater percentage of Blacks than 
whites are placed in developmental math.  The author states that this is due to lack of 
enrollment in high school mathematics courses, less access to qualified math and science 
teachers in high school, and socioeconomic status.  The author gives research-based 
suggestions to help students learn mathematics, such as covering fewer topics in greater 
depth, emphasizing problem-solving skills, and including small-group work. 
 
Discussion:  African Americans have been pre-destined by the myth “Blacks are not 
capable of dealing with abstract thinking” to fail at excelling in mathematics and science.  
Even Thomas Jefferson stated that the black astronomer, Benjamin Banneker, was 
incapable of arriving at his mathematical calculations without the help of a white man.   
   
The dilemma of African Americans’ and success in mathematics is further complicated 
by the Self-Fulfilling Prophecy, a false definition of a situation evoking a new behavior 
which makes the originally false conception true.  Regarding Blacks as being incapable 
of dealing with abstract thinking defines a false definition of the situation.  However, 
because of it, Blacks have been taught in a manner that does not allow them to think 
abstractly or gain analytical skills.  The self-fulfilling prophecy has influenced teacher 
expectations and learning styles of African Americans. 
 
The learning preferences of African Americans should be examined closely by 
researchers before they are considered valid.  It seems contradictory that in academics 
African Americans prefer field-dependent learning styles which diverge from analytical 
thinking.  However, in other areas, such as music and sports, African Americans tend to 
be field-independent. 
 
Validation is required before field-dependent mathematics instruction becomes as 
acceptable as field-independent mathematics instruction.  Not only is more research 
required to determine the extent to which field-dependent mathematics instruction would 
affect mathematics performance by Blacks, but researchers must be willing to investigate 
the methods of instruction and the schools in which instruction occurs as closely as they 
look at the Black students who are being served. 
 
 
Characteristics of Developmental Students 
 
Higbee and Thomas (1999) report on a study of 23 students in developmental math 
courses.  The article discusses the relationship between several variables and performance 
in developmental math courses.  The authors found that SAT math scores and high school 
GPA were not significantly correlated to the grade in the course.  There was a negative 
correlation between the amount of general test anxiety and the grade in the course.  There 
was no significant correlation between math anxiety and grade in the course.  There was a 
positive correlation between academic autonomy (ability to monitor and control one’s 
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behavior) and the grade in the course.  Other items of interest include the fact that 
students liked working in small groups and that the usefulness of mathematics was 
important to students. 
 
Penny and White (1998) examined the relationship between faculty and student 
characteristics and grades.  Their findings included: 

• a weak negative correlation between (faculty) male gender and years of 
experience and student performance; 

• a weak positive correlation between part-time faculty status and student 
performance;  

• no significant correlation between student gender and performance (contrary to 
other studies); 

• a significant correlation between performance in developmental math and 
performance in college algebra. 

 
Poiani gives the results of studies investigating how well students at St. Peter’s College 
were mainstreamed from developmental math courses into regular college courses.   

• Students who received remedial math in the summer before starting college and 
who continued to receive special tutoring had better retention and graduation rates 
than other special admits.   

• Performance in developmental courses strongly correlated with the completion of 
core curriculum math courses. 

 
Walker and Plata (2000) discuss a study of 500 students, including 167 African 
Americans, who enrolled in developmental math courses.  Low math performance may 
be caused by:  (1) lack of rigor in high school math courses; (2) underprepared students 
overestimating their math skills; and (3) time lapse between high school math courses 
and college math courses.  Grades may reflect attitude, attendance, and effort in 
completing assignments.  Students report disliking Developmental Math courses because 
they don’t count toward degree requirements.  Low success rates may be related to the 
inability of students to overcome feelings of inferiority when placed in developmental 
math courses. 
 
Waycaster (2001) describes a study to identify which types of remedial math instruction 
(lecture vs. lecture/lab vs. CAI) are most effective in community colleges.  The 
conclusion was that no one mode of instruction works for all students. 
 
Wheland (2003) reports on student-perceived inhibitors to success in an intermediate 
algebra course:   

(1) Non-native speaking status of the instructor.  This had no effect on grades. 
(2) Instructor being a graduate assistant rather than an adjunct.  This had no effect on 

grades.  
(3) Students said they were doing well in all courses except mathematics.  This was 

not true. 
(4) Students felt that performance in developmental math will have little impact on 

performance in subsequent math courses.  This was not true.  
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(5) Attendance doesn’t matter.  This was not true. 
 
Arrington and Tobias (2001) discuss math anxiety.  The predominant causes are 
environmental factors created by math teachers, including timed tests, overemphasis on 
one right method, humiliation of students, absence of discussion, etc.  We need good 
diagnostic and placement procedures, instructional methods targeted to various learning 
styles, and teaming with counselors to offer sessions in which students can explore the 
factors affecting their performance in math.  
 
Waycaster (2001a) reports on a study to determine the effectiveness of developmental 
courses in preparing students for college level work in the Virginia Community College 
system.  The author found that the primary methods of instruction were lecture with 
laboratory and individualized CAI.  Overall, students who had taken the prerequisite 
developmental course did as well as or better than students who were directly placed into 
the college-level course. 
 
Schroeder (1993) looked at student learning styles.  Faculty tend to be abstract reflective 
learners who prospered under the traditional lecture.  However, the majority of incoming 
students are concrete active learners who need direct, concrete experience, moderate/ 
high degrees of structure, and a linear approach.  They need feedback from their teachers.  
They do well in group activities and in collaborative learning. 
. 
Tinto (1997) researched the importance of community, especially for first-year students.  
His research looked at academic and social integration through the use of learning 
communities in a community college.  The learning communities got students involved in 
learning and created linkages that persisted outside of the classroom.  Students in the 
experimental group performed better than those in the control classes.   
 
Discussion:   Developmental math students need support within and beyond the 
classroom.  In the classroom, faculty should use varied methods of instruction, including 
small-group work and concrete problem solving.  Outside of the class, students need 
special tutoring, preferably in an environment that emphasizes working together. 
 
Pedagogy 
 
There are many articles in the literature that address pedagogical methods to help 
developmental mathematics students. 
 
DePree (1998) describes a study of students who participated in small-group instruction.  
Students who participated in the study realized a higher course completion rate and 
greater increase in mathematical self-confidence than did the control students.  In this 
study, instructors had access to a math lab that contained seating arrangements conducive 
to group work.  Faculty who participated in the experimental group were given training in 
cooperative, small-group methods. 
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Campbell (1997) describes a method to teach developmental math students how to read a 
math text.  The steps include previewing the section, predicting the next step in a 
problem, reviewing, and using “concept cards.” 
 
Kennedy (2000) emphasizes the importance of providing developmental math students 
with direct, concrete models in order to develop mathematical reasoning.  He applies this 
to the number line, fractions and percents. 
 
Panitz (2000) describes an approach to implementing cooperative learning in a 
mathematics class virtually 100% of the time.  The author describes three activities he 
has used:  pair-reading, math Olympics, and factoring jig-saw.   
 
Schurter (2002) investigated using comprehension monitoring strategies as a technique 
for problem solving by developmental algebra students.  Students who received 
instruction in their use performed better in math problem solving than students who did 
not receive this type of instruction.  Students were taught to ask themselves (1) if they 
understood what was to be found; (2) what steps had to be taken; (3) whether they 
understood the math relations involved; (4) if not, what to do about it; and (5) if their 
answer made sense. 
 
Smith, O’Hear, Baden, Hayden, and Gorham (1996) examined factors that might 
influence success in developmental mathematics.  The authors found that:  (1) sitting in 
the front of the class did not improve grades; (2) note takers did better; (3) students who 
interacted with other students did better; (4) students who interacted with the instructor 
did better; (5) math anxious students did worse.  Among students who did not return to 
campus the next semester, 82% had failed their math class. 
 
Jones, Yarema, and Windham, (1996) describe a study in which a group of students were 
given a final exam that was divided into subsections with each subsection corresponding 
to a chapter test administered during the semester.  Each subsection was graded 
separately.  If a student made a better score on a subsection of the final than on the 
corresponding chapter test, the subsection score replaced the chapter test score.  Attitudes 
were not significantly different between the experimental and control groups.  However, 
the percentage of students who passed the course was greater for the experimental group 
(60% vs. 40%).   
 
Nunn (1996) studied classroom participation.  She found that the following techniques 
increase the amount of time spent in student participation:  teacher praises student; 
teacher questions; teacher asks for elaboration of student question/answer; teacher 
accepts student answer; teacher repeats student answer; teacher uses student’s name; 
teacher corrects wrong answer.   
 
Fassinger (1995) investigated the traits of students, professors, and classes that contribute 
to classroom participation.  The most significant variables were student confidence, 
interest in subject, class size, inter-student interactions, and emotional climate of the 
class.   
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Best Practices in Developmental Mathematics, 2nd edition, (2003) edited by Thomas 
Arrington, contains over 30 articles on several topics:  working with developmental 
students; programmatic considerations; placement; teaching techniques and 
methodologies; innovation and reform; learning disabilities; and academic support.   
 
Discussion:  There have been numerous attempts to understand and increase student 
success in mathematics at the college level.  Studies have shown that small-group 
instruction, note-taking by students, student participation, faculty training and small 
classes improve student success.    
 
Use of Technology 
 
Kinney (2001) reports on a study comparing student outcomes in developmental 
mathematics courses taught by computer mediated instruction and courses taught by 
lecture.  Students were allowed to select which class to take.  The study found no 
significant differences on common final exams and attendance patterns, although students 
in lecture courses were significantly more likely to withdraw.  Students who chose the 
computer-mediated class stated that they wanted to have more control over their learning. 
 
Brothen (1998) states that the lecture has been shown to be inferior to other methods of 
teaching.  Much technology is used in ways that imitate the lecture, although it can be 
used to allow students to learn more independently.  The author feels students could learn 
better from written material on the computer than from lecture.   
 
Koehler (1998) emphasizes that technology by itself is not the answer.  Instead of being a 
replacement for the teacher, it should be a different presence in the classroom. 
 
Bob Hackworth, as reported by Miles (2000), feels that computers have potential as a tool 
for individualized instruction.  He feels that Internet instruction is an attractive alternative 
to traditional classes.  (He has put several math courses on the Internet.)  He also 
emphasizes that faculty should not be impressed with glitzy textbooks, but should choose 
books that students can use. 
 
Discussion:  Technology is useful as a tool in teaching mathematics, although it should 
not be used as an end in itself.  One advantage of computer-mediated instruction is that 
students feels they have more control over their learning.  However, faculty often teach 
more than mathematics content; hence, faculty input is important. 
 
 
Other 
 
John Gardner, through a conversation with Spann (2000) discusses how pedagogies that 
have been successful in developmental education might impact the academic mainstream, 
including freshman seminars, learning communities, and having students teach students.  
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Important campus linkages include the faculty development center, the library, 
departments with large freshman courses, and orientation programs. 
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“The Self-Fulfilling Prophecy:  Can it be Applied to the Negative 
Relationship that Exists between African Americans and 

Mathematics?” 
 

Kody Melancon 
 
INTRODUCTION AND BACKGROUND 
 
Traditional Beliefs  
Thomas Jefferson was the author of a famous document that proclaimed, “All men are 
created equal.”  At the same token, Jefferson stated that the black astronomer Benjamin 
Banneker was incapable of arriving at his mathematical calculations without the help of a 
white man.  At one point, Jefferson wrote a friend, “I have not yet found one of them 
[Negroes] who could solve the geometrical problems of Euclid.”  The Jeffersonian view 
prevailed for the first 200 years of the life of our country (Unknown, 1999). 
 
For several centuries the idea of scientific racism prevailed in the United States.  This 
dogma held that Negroes were essentially members of a different and lower biological 
species than Whites (Unknown, 1999).  Negroes, it was believed, were ordained by God 
or nature to have both different and inferior intellects.  Under traditional beliefs in the 
academic world, it was conceded that Blacks were indeed creatures who were self-aware 
and capable of learning limited task. 
 
Status of African Americans in the Field of Academic Mathematics 
Those deep-seated beliefs held by Whites are still affecting the African American race.  
Today, only few African Americans pursue careers in mathematics and science related 
fields.  It is evident that the beliefs, African Americans being incapable of doing abstract 
thinking, exist by the numbers of African Americans pursing degrees in mathematics, and 
by the poor performance of African American students on national standardized tests.   
 
The near total absence of black mathematicians is quite startling.  No African American 
earned a Ph.D. in mathematics in the United States until 1925, and until 1949 there was 
not one black woman who had earned a doctorate in mathematics (Cross and Slater, 
1994).  In 1992, four Blacks earned Ph.D.s in mathematics out of 1,058 doctorates 
awarded in mathematics in the United States.  No Blacks whatsoever earned doctorates in 
the fields of applied mathematics, algebra, geometry, logic, number theory, topology, 
computing theory, or operations research.  According to the National Center for 
Education Statistics (NCES), nineteen Blacks received Ph.D.s in 2000-01.  Out of the 19 
Blacks receiving Ph.D.s, 8 were women and 11 were men.  However, no further details 
were given about what fields the doctorates were earned in.    
 
The information in the chart below (Table 1) is provided by the Journal of Blacks in 
Higher Education.  It lists the nation’s highest-ranked Universities, which are listed in 
ranked order, that have black mathematics professors on faculty.  Out of the 28 schools 
listed, only four have one black math professor on faculty out of the combined total of 
917 math faculty at these institutions. 
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Institution Total Math Faculty Black Math Faculty Percent Black
Harvard University 30 0 0.0
Princeton University 43 0 0.0
Yale University 23 0 0.0
Mass. Inst. Of Technology 48 0 0.0
Standford University 26 0 0.0
Cornell University 41 0 0.0
Duke University 27 1 3.8
Univ. of Pennsylvania 40 0 0.0
Calif. Inst. Of Technology 25 0 0.0
Brown University 20 0 0.0
Columbia University 33 0 0.0
Dartmouth College 21 1 4.7
Northwestern College 38 0 0.0
John Hopkins University 22 0 0.0
University of Chicago 37 0 0.0
Emory University 15 0 0.0
Washington University 27 0 0.0
Rice University 9 0 0.0
University of Notre Dame 41 0 0.0
Georgetown University 9 0 0.0
Vanderbilt University 29 1 3.5
Univ. of Calif.-Berkeley 57 0 0.0
University of Virginia 36 0 0.0
University of North Carolina 35 1 2.9
Carnegie Mellon University 25 0 0.0
Tufts University 19 0 0.0
Univ. of Calif.-Los Angeles 55 0 0.0
University of Michigan 86 0 0.0

Total 917 4 0.5

Almost a Zero-Sum Game
Black Mathematics Faculty at the

Nation's Highest-Ranked * Universities

Table 1. 
 
Assessment of African American Students in 2003 
Since 1969 the National Assessment of Educational Progress (NAEP) has been an 
ongoing nationally representative indicator of what American students know and can do 
in major academic subjects.  In 2003, NAEP conducted a national and state assessment in 
mathematics at fourth and eighth grades.  According to the bar graph (Figure 1) provided 
by the NAEP below, 10 percent of the African American fourth graders scored at or 
above proficient, and 54 percent scored at or above basic while 36 percent scored below 
basic.  For the eighth graders, 7 percent of the African American students scored at or 
above proficient, and 39 percent scored at the basic level while 54 percent scored below 
basic.   
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Figure 1. 
 
 

 

Table 2 
 
The achievement-level results by race/ethnicity indicate that Blacks were the lowest 
scoring group out of all the minorities.  Black fourth graders average score was 27 points 

Achievement-Level Policy Definitions 
Basic Basic denotes partial mastery of 

prerequisite knowledge and skills that are 
fundamental for proficient work at each 
grade. 

Proficient 
 
 
 
 

Proficient represents solid academic 
performance for each grade assessed. 
Students reaching this level have 
demonstrated competency over 
challenging subject matter, including 
subject-matter knowledge, application of 
such knowledge to real-world situations, 
and analytical skills appropriate to the 
subject matter. 

Advanced Advanced represents superior 
performance. 
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less than their White counterparts, and Black eighth graders average score was 35 points 
less than their White counterparts.  
 
If this negative relationship between African Americans and mathematics continue to 
exist, then America’s position as a technological leader is in jeopardy.  According to the 
1980 U.S. Census, by the year 2000 one of every three Americans will be a member of a 
minority group.  Between 1989 and 2020 the combined population growth rate for Blacks 
and Hispanics is estimated at 50 percent while that of all other ethnic groups is expected 
to decline by 23 percent (Griffin, 1990).  These changes will rapidly increase the number 
of minorities in the workforce.  In the face of this impending new reality, new and 
innovative methods of identifying, recruiting and educating all minority youth in 
mathematics and science must be sought and supported. 
 
Research Objective 
Through a preliminary analysis, the possible factors that cause African American students 
to perform poorly will be investigated.  Factors, such as, teaching methods, motivational 
level, and learning styles will be studied to determine what predicts success or failure of 
African American students.  This study will set out to determine the effective methods of 
teaching mathematics for African Americans in order to increase the number of African 
Americans in the field of mathematics and science.  The following questions will be 
answered: 
 

1. What factors cause success or failure for African American students in 
mathematics? 

2. What role does the teacher play in students achieving success in mathematics 
and how critical is that role? 

3. What are the effective methods of teaching mathematics for African American 
students? 

 
METHODOLOGY 
 
Over the last seven weeks, a comprehensive literature review was completed.  Journal 
articles, books and data were reviewed in order to investigate why African Americans 
perform so poorly in mathematics.  The books and journal articles read were summarized 
to mirror the significant information that was given.  The data used reflected the outcome 
of standardized test that were given nationally and the numbers of African Americans 
who are in the field of academic mathematics.  Overall, a combined number of 30 books, 
journal articles and data sources were used for the completion of this research project. 
 
Because time did not permit and this is only a preliminary analysis, input from students 
and mathematics professors is not included in this research, and some materials were not 
reviewed.   
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LITERATURE REVIEW 
 
Societal Views of Mathematics 
Mathematics functions as a “feared/revered” subject in our culture (Ladson-Billings, 
1998).  Mathematics is feared because it is perceived as being “extremely difficult” and it 
is well-regarded because Americans believe it signals advanced thinking reserved for 
only highly intelligent people.  In this nation, no one readily admits to being unable to 
read but many proclaim with pride their inability to balance their checkbooks or compute 
the amount of interest on a loan.   
 
In an article entitled “It Doesn’t Add Up: African American Students’ Mathematics 
Achievement”, U.S. parents reported that their children’s poor mathematics performance 
is attributable to lack of innate ability, while Asian parents attribute their students’ 
mathematics failure to lack of effort.  The cultural belief of Americans is either one has it 
or not when it comes to mathematical ability, and that the way to “get it” is through 
genetic inheritance.  Americans cultural portrayals of the mathematically adept are white 
males with horn-rimmed glasses and plastic pocket protectors.  These images discourage 
children to embrace mathematics as a field of study or necessary skill.  The distortion and 
mystification of mathematics and its uses has contributed to our positioning it as 
unattainable and undesirable. (Ladson-Billings, 1998) 
 
In the earlier era, mathematics teachers were charged with using their subject area as a 
curriculum filter, that is, sifting and winnowing to select out the top students to go on to 
higher mathematics (Ladson-Billings,1998).  In our current highly technological, global 
economy, few Americans can afford to be left out of high-level mathematics.  Thus, 
today’s mathematics teachers must conceive of their subject area not as a filter but as a 
net that gathers in more and more students.   
 
Ladison-Billings (1998) noted that white-middle class male students as well as some 
groups of Asian students typically do well in mathematics.  She questions whether there 
is anything about the culture of mathematics that is compatible with white middle-class 
students’ and Asians’ culture and experiences.  She goes on further to say that the 
demands of the white middle-class culture are for efficiency, consensus, abstraction, and 
rationality, which reflects only one segment of our society in the classroom.  The cultural 
expression that appear with regularity throughout African American communities include 
rhythm, communalism, spirituality, expressive individualism, perspective of social time, 
verve, and movement.  These kinds of cultural expression are not reinforced or 
represented in school mathematics (Ladson-Billings, 1998). 
 
The Impact of Teacher Expectations 
The article “Teacher Prophecies and the Inheritance of Inequality” written by Trevor 
Williams (1976) focused on the role of self-fulfilling prophecies in the explanation of 
social class differences in school achievement.  In this study, a model was designed to 
show how teacher prophecies may transmit the effects of students’ social origins to their 
academic achievements.  Data used for the model composed of more than 16,000 
students attending schools in Toronto, Canada.  Of these, 10,530 students (5,548 males 
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and 5,072 females) completed the first two years of high school in minimum time 
(Williams 1976).  Repeated measures on these students and their teachers for the two 
years in question form the database used to estimate the model.  The model elaborated to 
include cognitive and normative dimensions of teacher expectations in a mutual influence 
relationship, and to include both standardized and teacher evaluations of achievement.  
The results of estimating this model indicate that teachers do not engage in social class 
discrimination.  Teachers appear to base their expectations on the achievement of 
students, not on students’ ascribed characteristics. 
 
Teresa Fisher (2000) conducted a study on the “Predictors of Academic Achievement 
among African American Adolescents.”  Based on this research, the low academic 
performances of Black adolescents in comparison to Whites have been attributed to such 
factors as need-achievement aspirations and general self-concept.  One area that this 
research has focused on is teacher expectations.  It indicates that teacher expectations 
have played a major role in the academic behavior of students.  In experiments conducted 
by Rosenthal and Jacobson (1968), the manipulations of teacher’s expectations had a 
tremendous impact on student’s academic development.   
 
Significant differences in teacher behavior according to the race of the student have also 
been observed.  Rubovits & Maehr (1971) revealed that when compared to white 
students, teachers gave less overall attention to African American students, encouraged 
them less frequently to talk about their ideas, ignored a large percentage of their 
comments and questions, gave them less praise, and criticized them more.  Other 
researchers have indicated that teachers who show little support and have low 
expectations of Black students’ abilities tend to nurture student failure by reinforcing 
prejudicial beliefs and attitudes regarding their academic capabilities and their race 
(Fisher, 2000).  The evidence of Fisher’s study (2000) indicates that teachers are in a 
unique position to have an impact on the low school performance of Black adolescents, 
by maintaining high expectations and reinforcing student achievement efforts. 
 
Stanic and Hart (1997), in their discussion of attitudes, persistence, and mathematics 
achievement, came to the conclusion that minorities’ attitudes and behaviors needed to be 
studied over time.  One way to follow-up on this recommendation for longitudinal 
research was to study minorities that had made a career of teaching mathematics.  African 
American women post-secondary mathematics represent a group whose experiences have 
not been well documented in the literature.  Stanic and Hart’s study sought to provide 
insights into the academic attrition and achievement of minority students in mathematics 
(Brown, 2000).  It was accomplished by examining the stories of those who successfully 
negotiated the maze of stereotypes, myths, and facts surrounding race, gender and 
mathematics in the classroom.   
 
Looking at the stories and themes that emerged from the experiences of these African 
American women who have been successful at mathematics, one should take away 
several lessons relating to mathematics achievement.  First, the teacher holds a critical 
role in helping minorities achieve in the mathematics classroom.  Second, a teacher’s 
attitude toward the students in her or his classroom can affect a student’s achievement in 
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mathematics.  Third, teachers need to examine carefully their beliefs and actions to be 
sure they are not marginalizing minority students, but encouraging achievement in the 
mathematics classroom by: 1) disregarding stereotypical beliefs about minorities’ 
potential mathematics achievement; 2) setting high standards for all students; 3) 
providing opportunities for minorities and others to succeed in the mathematics 
classroom; and 4) inviting students to be a productive part of the mathematics classroom 
(Brown, 2000). 
 
Learning Styles 
Important knowledge and skills that preschoolers bring to the mathematics education 
process include ordering numbers, conservation of numbers, addition, counting, and 
reading and writing numbers. Black students are not likely to succeed in mathematics 
learning in the public schools without these and similar skills (Harvey and Stiff, 1988).  
Research has demonstrated that Black children bring to the formal classroom setting the 
same basic intellectual competencies in mathematical thought and cognitive processes as 
their White counterparts.  By the time Black students enter kindergarten, virtually all of 
them are prepared to succeed in the school mathematics they will face (Ginsburg and, 
1981).  The difficulty that Black students encounter in mathematics learning does not 
reveal itself before formal schooling takes place and is, therefore, attributable to the 
experiences that Blacks undergo in the school setting.  Thus school mathematics becomes 
the obstacle to success in the mathematics education process (Harvey and Stiff, 1988). 
 
In the article “On the Education of Black Children in Mathematics”, Stiff and Harvey 
(1988), examine the learning styles developed by Whites and how it opposes the learning 
preferences of Blacks.  Stiff and Harvey described the teaching and learning styles of 
Whites as field-independent.  Field-independent teaching and learning styles value 
analytical thinking and systematic approaches to problematic situations.  These styles try 
to place order and structure upon the world to understand it.  To accomplish this, 
elaborate syntactical codes that represent the world are developed.  Individual 
achievement is prized, and consequently, competitiveness is acceptable and desirable 
behavior.   
 
Black students are characterized as “field-dependent” learners.  They view the world as 
unified environment with inherent order for which relationships are the focus.  Blacks are 
more likely to approach problems holistically, to defer analytical investigations, and to 
limit syntactical representations of the world.  Instead, Blacks prefer to use descriptive 
modes and view the world in relative terms.  Benefit to the group is valued and, 
consequently, cooperation among all parties is acceptable and desirable behavior (Stiff 
and Harvey, 1988). 
 
African cultural groups have organized and attributed different importance to the 
mathematical systems they use to explain the world (Ginsburg, 1978; Hale, 1982; 
Zaslavsky, 1973).  Such systems incorporate verbal and motor skills to communicate 
mathematical ideas and relationships.  The fact that there are several viable mathematical 
systems is not important, but it is necessary to understand that the mathematical system 
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taught in American schools is indistinguishable from the basic communication styles of 
European cultures (Harvey and Stiff, 1988). 
 
An article entitled “Mathematics Standards, Cultural Styles, and Learning Preferences the 
Plight and the Promise of African American Students” co-authored by Berry and Robert 
(2003) described the learning preferences of African Americans as being holistic, 
relational, and field-dependent learning styles.  Holistic learners seek to synthesize 
divergent experiences to obtain the essence of experiences.  They thrive on content tied to 
a larger whole and perceive cause and effect as separate entities.  The kinesthetic mode is 
the primary mode of information induction, thus concreteness is needed to facilitate new 
learning.  Field dependent learners need cues to form the environment, prefer external 
structure, are people oriented, are intuitive thinkers, and remember material in a social 
context (Berry and Robert, 2003). 
 
African American learners use concrete imagery as a means of reckoning reality.  They 
draw on their daily experiences to facilitate learning.  African American learners classify 
ideas, items and experiences based on how things relate to each other (Berry and Robert, 
2003).  In addition, African American learners prefer experimentation, improvisation, and 
harmonious interaction with others and the environment. 
 
According to Kornbluth and Sabban (1982), there is evidence that field-dependent 
mathematics instruction enables field-dependent learners to perform as well as field-
independent students.  However, in an article entitled “A Comparison of the Mathematics 
Attitudes of Black Students According to Grade Level, Gender, and Academic 
Achievement”, Janice Rech (1994) disagrees by stating that field-dependent students do 
not perform as well as field-independent.  In mathematics, field-independence has been 
found to make a substantial contribution to the performance of mathematical 
computations and the attainment of mathematical concepts, while field-dependent 
children achieve at lower levels overall in mathematics (Rech, 1994). 
 
Validation is required before field-dependent mathematics instruction becomes as 
acceptable as school (field-independent) mathematics instruction.  Not only is more 
research required to determine the extent to which field-dependent mathematics 
instruction would affect mathematics performance by Blacks, but researchers must be 
willing to investigate the methods of instruction and the schools in which instruction 
occurs as closely as they look at the Black students who are being served (Stiff and 
Harvey, 1988). 
 
Effective Methods 
The human mind often makes more nuanced judgments in regard to racial issues.  
Although a very large number of Whites continue to believe that almost no Blacks have 
the intellectual capability to teach White children physics or mathematics, not all Whites 
are slaves to their biases.  Professor Philip Uri Treisman of the University of Texas at 
Austin is one teacher who is not a prisoner of these prejudgments of intellectual 
inferiority (Unknown, 1999). 
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As a graduate teaching assistant at the University of California at Berkeley in the late 
1970s, Treisman noticed that Black students tended to perform poorly in advanced 
college-level mathematics.  Some 60 percent of the Black students in his introductory 
calculus class earned a grade of D or F.  Treisman examined the demographic makeup 
and academic credentials of the Black students in his class (Unknown, 1999).  He found 
that none of the traditional explanations for the poor performance of Black students were 
applicable.  He refused to believe that differences were caused by some genetic 
deficiency that was specific to the Black race.  
 
One factor that stood out in his examination of his students was that Black students 
tended to study alone while successful students such as Asian Americans tended to study 
in groups.  They formed what Treisman calls an “academic fraternity.”  As a result of his 
finding, Treisman then designed an experimental program in which he would try to 
establish an academic fraternity among Black students to see if this would have a positive 
effect on their performance in mathematics classroom.   
 
According the article entitled “So Much for the Theory That Blacks Can’t Do 
Mathematics”, the Emerging Scholars Program (ESP) (1999) identifies potential minority 
college mathematics majors by examining the high school transcripts of students who 
have indicated that they plan to enroll at the university.  Students who agree to join the 
ESP program attend regular classes, and in addition, participate in three two-hour group-
study sessions.  The groups are smaller than regular classes and they operate under the 
direction of teaching assistants. 
 
The results have been remarkably outstanding.  At Berkeley, 54 percent of the ESP 
students in introductory calculus courses earned a grade of A or B during the 1978-to-
1982 period compared to only 16 percent of non-ESP students.  Furthermore, it was 
found that of the Black students who enrolled in the ESP program for freshman calculus, 
64 percent went on to graduate from Berkeley compared to only 41 percent of the 
minority students who were not enrolled in the program (Unknown, 1999). 
 
In 1989 Professor Treisman moved to the University of Texas, and immediately set up an 
Emerging Scholars Program.  The results have been equally impressive.  As a result, the 
ESP program has been duplicated at dozens of universities across the United States 
including Georgia Tech, Wayne State, California PolyTech, and the University of 
Kentucky. 
  
Racial Bias in Mathematics Testing 
In an article written by Theodore Cross and Robert Slater (1994), a group of teachers 
from an urban middle school discovered that a group of students at their predominantly 
African-American school responded “strangely” to an assessment item on a district-wide 
mathematics test.  The basic structure of the test item was as follows:   
 

It costs $1.50 each way to ride the bus between home and work. 
A weekly pass is $16.  Which is the better deal, paying the daily 
fare or buying the weekly pass? 
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According to Cross and Slater (1994), the district’s test designers constructed the 
problem on the assumption that students who solved the problem correctly would choose 
to pay the daily fare.  Implicit in the design of the test item is the notion that all people 
work five days a week.  It is also assumed that the employee has only one job. 
 
The assumptions were contrary to the daily lives and realities of many African American 
students.  Thus it should not have been shocking that a large percentage of students in 
this particular middle school thought that “buy the weekly pass” was the better option.  In 
the families of many African-American students, the financial providers hold several 
jobs–both on weekdays and weekends.  For these students, choosing the weekly pass is 
economically appropriate and mathematically logical. 
 
In a very similar case (Ladson-Billings, 1998), researchers presented students in a white 
middle-class suburban community and an African American urban community with the 
following problem: 
 
  It costs one dollar each way to ride the metropolitan bus. 
  The cost of a monthly “fast pass” is $50.  Which is more 
  economical for commuting to and from work? 
 
Students were encouraged to raise questions about the problem before coming up with a 
solution.  The white suburban middle-class students had no questions.  Instead, they 
quickly set about doing the computation to solve the problem.  They figured a five-day 
work week in a thirty-day month, minus four weekends, or eight non-work days, equaled 
twenty days multiplied by two dollars a day.  Their answer of $44 was $6 cheaper than 
the $50 “fast pass”, and thus the students concluded that the “logical” choice was to pay 
the one-dollar fare each way (Ladson-Billings, 1998). 
 
The African American urban students took a different tack.  They followed through on 
the researchers’ request that they pose questions about the problem.  The first question 
asked was, “How many jobs are we talking about?”  Because of their experience with 
adults who have more than one job, the students could envision a worker, who went to 
work in the morning, got off in the evening, went to a second job, and came home late at 
night.  The students also asked questions about whether or not the worker owned a car.  If 
not, the worker would use public transportation for more than going to work.  The 
students asked how many people were in the imagined family.  This question spoke to the 
students’ understanding that a “fast pass” was transferable and a variety of people could 
use it at different times.  Finally, the students posed an ethical question.  Why would the 
bus company constantly advertise the savings to be realized by a “fast pass” if it were 
indeed cheaper to pay the dollar fare (Ladson-Billings, 1998) 
 
The differences in the students’ responses signify their very different life experiences and 
approaches to problems solving.  For White students the problem was “outside” of their 
experiences that would allow them to ask relevant questions.  They made sense of its 
abstraction.  The problem had little meaning, but they knew enough arithmetic to 
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manipulate the numbers.  The African American students, when encouraged to seriously 
consider the problem, situated it in their own social contexts.  Bus riding was something 
they knew about, and they willingly demonstrated their expertise (Ladson-Billings, 
1998). 
 
DISCUSSION 
 
The fact that society has viewed mathematics as a subject that only a few people can 
conquer instills in the American children that it is acceptable to do poorly in 
mathematics.  In the ever-increasing world of global technology, society should embrace 
the idea that everyone has the ability to perform at high levels of mathematics regardless 
of race or gender.  If America continues to allow future generations to view mathematics 
as unattainable and undesirable, then America’s position as a technological leader will 
diminish. 
 
The impact of teacher expectations is a crucial factor in the success of any student.  
Based on the study conducted by Trevor Williams (1976), the results showed that 
teachers based their expectations on the achievement of students, not on students’ 
ascribed characteristics.  However, the results of Trevor Williams’ study does not hold 
true for every student.  
 
Other studies conducted by Fisher et al. (2000), and Rubovits and Maehr (1971) showed 
that teachers do engage in social discrimination.  The contrast between the studies may 
stem from the populations being studied.  The sample population that was involved in 
Williams’ study included 16,000 students attending schools in Toronto, Canada.  Of   the 
16,000 students, data was only used for 10, 530 (5, 458 males and 5, 072 females) of the 
students.  Information on the race/ethnic background was not given.  
 
Fisher et al. (2000), and Rubovits and Maehr (1971) focused on the teacher expectations 
among students in the United States.  Their study proved that racial discrimination does 
take place within the classrooms in America, and it attributes to the success or failure of 
minority students, who are marginalized because of their ascribed characteristics.  It is 
noted in the literature written by Cross and Slater (1994) that minorities do much better in 
science and mathematics in Europe and other nations (especially Italy) where racial and 
sexual roles in the professions have been far less rigid than in the United States.  The 
contrast in these studies is a clear indicator that racial discrimination still prevails in the 
educational system of America.   
 
The learning preferences of African Americans should be examined closely by 
researchers before they become valid.  It seems very interesting that African Americans 
prefer learning styles, such as field-dependent, relational and holistic learning styles, 
which all diverge from analytical thinking.  When it comes to academics, African 
Americans tend to be field-dependent.  Otherwise, African Americans tend to be field-
independent when it comes to sports or music.   
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CONCLUSION 
 
In conclusion, the Self-fulfilling Prophecy is, in the beginning, a false definition of the 
situation evoking a new behavior which makes the originally false conception true.  
Looking back at the way Blacks were regarded as being incapable of dealing with 
abstract thinking, clearly defines a false definition of the situation.  Because Blacks were 
taught in a manner that did not allow them to think abstractly or gain analytical skills it 
may seem real that Blacks cannot deal with abstraction because of their learning 
preferences.  Therefore, further research should be done to validate the learning styles of 
African Americans and why they tend to diverge from analytical thinking. 
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 TO: Mrs. Susan Fredine, Instructor, Mathematics, P.I. 
  Dr. V. J. DuRapau, Jr., Professor, Co P.I. 
 FROM: Allen Gale, Assoc. Institutional Research Officer 
 DATE: October 14, 2004 
 SUBJECT: Summary of Findings: Math Focus Groups 

In response to your request, the Office of Planning & Institutional Research contacted a sample 
of students who had taken developmental mathematics courses, to arrange focus groups to 
discuss their experiences in these courses (and in some cases, in subsequent 1000-level math 
courses). 

The Office of Planning & Institutional Research would like to express thanks to math majors 
Andrea Tyson and Kody Melancon, who provided transcription services, as well as assistance 
during sessions. 

Students were contacted from three different categories to participate: 
• Group 1: Passed developmental course first time 
• Group 2: Passed developmental course first time, then had difficulty with 1000-level math 
• Group 3: Repeated developmental course at least once 

Turnout for all groups was low. Group 1 consisted of three participants; Group 2 had one 
participant (and therefore was an interview); Group 3 consisted of two participants. Because 
turnout was small, results cannot be generalized. 

General Notes: 
• None of students interviewed took first developmental math course, 0960D, Pre-Algebra. 
• All students interviewed felt stigma attached to being assigned to a developmental course. 
• All students interviewed who passed 0981D on first attempt took math courses during their 

senior year of high school. All were also enrolled in science-related majors (Biology Pre-
Med; Chemistry; Pre-Pharmacy; Psychology). 

• Students interviewed who repeated 0981D did not take math courses during their senior year 
of high school, both stated that they “hated” mathematics, and were enrolled in majors not 
related to science (English, Deciding). 

• Students interviewed who passed 0981D on first attempt did not focus on the non-credit 
status of the course, but rather on completing the coursework and moving on to required 
mathematics courses.  

• Students interviewed who repeated 0981D expressed dissatisfaction that the course could 
hurt, but not help, their GPA. They were concerned over the amount of work they had to allot 
to a course for which they received no credit, and tended to give lower priority to homework 
because of the non-credit status of the course. 

Satisfaction with textbook and workbook: 
• Both groups who successfully completed the developmental course on first attempt expressed 

satisfaction with both textbook and workbook, although one student remarked that the 
workbook provided clearer examples than the textbook. 
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• The students who did not pass the course the first time expressed dissatisfaction that the 
textbook did not lead them step-by-step through the mechanics of solving problems. Also, 
one of these students stated that the textbook provided clear examples of less difficult 
problems, but not of more complex problems. 

Approach to homework assigned: 
• Passed developmental course first time: 

 “Each day we would have the workbook, so I would just go back to my dorm and just do it, 
I wouldn’t need any outside help. I just did it on my own.” 

 “…I had time to prepare the night before, and also if I wanted, I’d wake up and do the 
homework, but usually, like after class, I would just try to go to the library and do it  
right away.” 

 “…my professor didn’t pick up the homework, so it was just like if you do it, it would 
help you for the test and quiz; actually, I didn’t do any homework, I just studied the notes 
to help me, that way you knew all that you needed to.” 

• Passed developmental course first time, then had difficulty with 1000-level math: 
 “I would do it by myself.  If I had a problem, I would go to my professor.” 

• Repeated developmental course at least once: 
 “…the way I go about doing them is the review in the textbook, if I had a problem or I 
would use examples we had in the textbook.” 

 “My first teacher, he gave us homework, but it’s not like he checked it, but (second 
teacher), if we did our homework, she gave us points.” 

 “…one of my teachers, she would check the homework if she gave it, and the second 
lady she wouldn’t check it, and that’s the problem, because if you don’t get points or 
credit for doing it, why do it?” 

Pedagogics: 
• Teaching styles reported as desirable among respondents: 

 acronyms 
 give long and short way to do problems 
 do workbook problems on board, step-by-step 
 “Focus of the Day” topic on board, with examples and opportunity to do it themselves,  
while providing opportunity for more questions during task performance 

 one-on-one interaction 
• Teaching styles reported as undesirable among respondents: 

 failure to review examples or homework in class 
 trying to cover too much (too many sections) during one class period, followed by 
overwhelming homework assignment from sections covered 

 use of non-mathematical comparisons to illustrate mathematical concepts (“…I don’t 
know, it’s like he didn’t really used to focus on the math a lot. He used to try parables to 
make us understand, but it’s like, please, just stick to the course. I don’t need you to walk 
around and tell me all this stuff…him getting off track confused me…if he would have 
just stuck to the main points, maybe I would’ve passed that class.”) 

 use of profanity during lecture 
 (unrelated to teaching style) language barrier problems, such as hard-to-understand 

accent 
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Opinions of proposed study aids (CD/videotape): 
• None of students who passed course first time expressed interest in using either study aid 
• Of students who repeated course, one student preferred CD, the other, videotape. 

Motivation: 
• Passed developmental course first time: 

 “…to get it out of the way so that I can go on and take care of what needs to be done in 
my major.” 

 “It’s a review, so I really should know this stuff. And I had to do well, because I was 
paying for that class.” 

• Passed developmental course first time, then had difficulty with 1000-level math: 
  “…I had to pass it to the best of my ability in order to continue on with my major…and, it 
would be applied throughout my major.” 

• Repeated developmental course at least once: 
 “…it affects your GPA if you fail, but it doesn’t affect it if you pass.” 
 “If not, I could FE the course, and then I’ll fail just because I didn’t go.” 

Suggestions to motivate other students: 
• Passed developmental course first time: 

 “I think they should be self-motivated because this is college anyway and they are paying 
for their classes. So I think they should be self-motivated from the beginning. Also, if 
they have one-on-one time with the teacher, maybe that can help motivate them to do 
well in the class.”  

 “You’re just motivated to get out of this course. You need it to move ahead. So that’s 
your motivation. That was my motivation.” 

Benefits from 0981D: 
• Passed developmental course first time: 

 gave student confidence to move ahead in program 
 helped her to focus as a student 
 helped student prepare for future workload, and how to pace self 
 reminded student of the rules of math 
 “It just gave you confidence, because at first being able or put in a developmental math 
course, you felt somewhat dumb. But after completing it successfully, it gave you 
confidence to move ahead, like I’m suppose to be in this university and I can do this 
math” 

• Passed developmental course first time, then had difficulty with 1000-level math: 
 more sure of what she’s doing; feels she actually knows the material now 

• Repeated developmental course at least once: 
 “Good if you need it, but why do I really need to know more than adding, subtracting, 
multiplying and dividing anyway?” 

 helped student to brush up on things she should have known already; she had to put in the 
time, even if she don’t want to. 
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Downsides to 0981D: 
• Passed developmental course first time: 

 some of material covered was also covered in high school math classes 
 class time too short 
 insufficient opportunities to test out of class  
 “I felt like it was a waste of time and I should have just gone straight to Pre-Cal” 
 could be asleep or doing something for credit 

• Repeated developmental course at least once: 
 “…a waste of time. Covered topics I took in high school.” 

Problems experienced with 0981D (students who repeated course): 
• “My main problem is that I’m a nervous test-taker; I make careless mistakes.” 
• remembering formulas, “…and the course doesn’t count anyway, so why bother?” 
• “Why did they take the easiest stuff out? Maybe we know it already, but it’ll boost our 

grade” 

Suggestions for improving 0981D: 
• longer class period 
• smaller class size 
• provide more opportunities to test out of class 
• don’t skip over easier sections 
• make textbook examples more detailed, with steps to arrive at answers 
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Appendix A: 
Focus Group Session 1 Questions 

Opening question 
Thank you for agreeing to participate in this focus group.  (Give purpose of focus group and express that their 
opinions and statements will remain confidential)  At this time go over the consent form and confidentiality 
statement and have the participants sign it. 
 
Tell us who you are and your major? 
I will be asking a series of questions to you based on your experiences in your developmental Math class here at 
Xavier. 
 
Introductory Questions 
How long have you been at Xavier? 
(Make sure to identity which student is which) 
What classes do you enjoy the most?.... The least? 
 
Do you remember the course objectives?  (If yes have them share them with you), If no, share with them the 
course description:  
 

0981DV. Algebra Review −. Review of high school algebra. Operations with algebraic expressions 
and fractions; factoring; exponentials and radicals; solving equations and inequalities; graphing; basic 
analytic geometry.  After successfully completing the course a student should be able to perform 
polynomials, rational expressions, radical expressions, and complex numbers, linear and quadratic 
equations and linear inequalities, to determine equations of and graph lines in the plane; and to apply 
these skills to solve applications. 

 
Now I know this has been a mouthful, but do you think that you achieved the objectives of the course?  
When you were given homework assignments, how do you go about completing the assignment? 
 
Tell me a little about your experience in the Developmental Math course? 
 
What kind of Math did you take in your Junior and Senior year of high school?   Did this help or hinder you 
with your Developmental Math course (Why or Why not?) 
 
Since all of you successfully completed MATH 981, and I’d like to commend you on doing this,  

What motivated you to do well in the course?   
How can students be motivated to do what is assigned in the course? 

 
When you came to Xavier and realized that you were assigned to take developmental Math, how did that 
make you feel? 
Do you think there is some resistance to having to take the course?   
Do you think students particularly care about taking the course per se?  What about doing the homework?  
Did the homework assignments benefit you when taking the tests?  In what ways? 
 
Transition Questions 
After taking your developmental Math course, which 1000 level  Math did you take? 
 Tell me about your experiences in this class.  Have you had any challenges in this class?  Share with 
me those challenges. 
 
Now I want you to tell me specific things about the developmental Math course that was beneficial to you?  
What things if any weren’t beneficial? 
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Key questions 
What specific techniques did the instructor use that seemed to help you learn the concepts? 
 
If you had the opportunity to give suggestions regarding the developmental Math course what would it be? 
  In Math 981 we are using a text ("Basic Algebra") and a workbook that was written by members of the 
Math  
Department.   

Do you think the books are helpful? 
. Do you think the books are readable? 
.   Do you think the books have good problems in them.  
 
Additionally, if there were additional problems and/or a  tutorial on a CD, would you have used it?  
 What if there were video tapes available of someone working the problems -- would you use them?  
 
Ending Questions 
 
Of all the things we have discussed during this session which one stands out the most as being most 
important? 
 
All things considered, do you feel the developmental Math course was something you needed to pass your 
1000 Math course? Give examples of why or why not? 
 
Describe one phrase that summarizes your feelings about your experience with the Math course?. 
 
Summary (Give summary of what was said) 
 
Any closing remarks? 
 
Thanks 
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Appendix B: 
Focus Group Session 2 Questions 

Opening question 
Thank you for agreeing to participate in this focus group.  (Give purpose of focus group and express that their 
opinions and statements will remain confidential)  At this time go over the consent form and confidentiality 
statement and have the participants sign it. 
 
Tell us who you are and your major? 
I will be asking a series of questions to you based on your experiences in your developmental Math class here at 
Xavier. 
 
Introductory Questions 
How long have you been at Xavier? 
(Make sure to identity which student is which) 
What classes do you enjoy the most?.... The least? 
 
Do you remember the course objectives?  (If yes have them share them with you), If no, share with them the 
course description:  
 

0981DV. Algebra Review −. Review of high school algebra. Operations with algebraic expressions 
and fractions; factoring; exponentials and radicals; solving equations and inequalities; graphing; basic 
analytic geometry.  After successfully completing the course a student should be able to perform 
polynomials, rational expressions, radical expressions, and complex numbers, linear and quadratic 
equations and linear inequalities, to determine equations of and graph lines in the plane; and to apply 
these skills to solve applications. 

 
Now I know this has been a mouthful, but do you think that you achieved the objectives of the course?  
When you were given homework assignments, how do you go about completing the assignment? 
 
Tell me a little about your experience in the Developmental Math course? 
 
What kind of Math did you take in your Junior and Senior year of high school?   Did this help or hinder you 
with your Developmental Math course (Why or Why not?) 
 

I’d like to clarify something right now, all of you here successfully completed MATH 981, but ran 
into some challenges with the 1000 level Math course that you took?  If they answer yes, then say I’d 
like to commend you on successfully completing 981. 
What motivated you to do well in the 981 course?   
How can students become motivated to do what is assigned in the course? 

 
When you came to Xavier and realized that you were assigned to take developmental Math, how did that 
make you feel? 
Do you think there is some resistance to having to take the course?   
Do you think students particularly care about taking the course per se?  What about doing the homework?  
Did the homework assignments benefit you when taking the tests?  In what ways? 
 
Transition Questions 
After taking your developmental Math course, which 1000 level  Math did you take? 
 Tell me about your experiences in this class.  Now I’d like to know what challenges you faced or are 
now facing in the 1000 level Math course. 
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Now I want you to tell me specific things about the developmental Math course that was beneficial to you?  
What things if any weren’t beneficial?  What do you feel, if anything was lacking in your preparation to 
successfully take your 1000 level course? 
 
Key questions 
What specific techniques did the instructor use in 981 that seemed to help you learn the concepts? 
 
If you had the opportunity to give suggestions regarding the developmental Math course what would it be? 
  In Math 981 we are using a text ("Basic Algebra") and a workbook that was written by members of the 
Math  
Department.   

Do you think the books are helpful?  Do you use this book to assist you in review concepts given to 
you in your 1000 level Math course? 
. Do you think the books are readable? 
.   Do you think the books have good problems in them.  
 
Additionally, if there were additional problems and/or a  tutorial on a CD, would you have used it?  
 What if there were video tapes available of someone working the problems -- would you use them?  
 
 
Ending Questions 
 
Of all the things we have discussed during this session which one stands out the most as being most 
important? 
 
All things considered, do you feel the developmental Math course was something you needed to pass your 
1000 Math course? Give examples of why or why not? 
 
Describe one phrase that summarizes your feelings about your experience with the 981 Math course? … the 
1000 level Math course? 
 
Summary (Give summary of what was said) 
 
Any closing remarks? 
 
Thanks 
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Appendix C: 
Focus Group Session 3 Questions 

 
Opening question 
Thank you for agreeing to participate in this focus group.  (Give purpose of focus group and express that their 
opinions and statements will remain confidential)  At this time go over the consent form and confidentiality 
statement and have the participants sign it. 
 
Tell us who you are and your major? 
I will be asking a series of questions to you based on your experiences in your developmental Math class here at 
Xavier. 
 
Introductory Questions 
How long have you been at Xavier? 
(Make sure to identity which student is which) 
What classes do you enjoy the most?.... The least? 
 
Do you remember the course objectives?  (If yes have them share them with you), If no, share with them the 
course description:  
 

0981DV. Algebra Review −. Review of high school algebra. Operations with algebraic expressions 
and fractions; factoring; exponentials and radicals; solving equations and inequalities; graphing; basic 
analytic geometry.  After successfully completing the course a student should be able to perform 
polynomials, rational expressions, radical expressions, and complex numbers, linear and quadratic 
equations and linear inequalities, to determine equations of and graph lines in the plane; and to apply 
these skills to solve applications. 

 
Now I know this has been a mouthful, but do you think that you achieved the objectives of the course?  
When you were given homework assignments, how do you go about completing the assignment? 
 
Tell me a little about your experience in the Developmental Math course? 
 
What kind of Math did you take in your Junior and Senior year of high school?   Did this help or hinder you 
with your Developmental Math course (Why or Why not?) 
 

I’d like to clarify something right now, the developmental Math course that you took you ran into 
some challenges with it and, you are retaking it now or had to retake it, correct?  

Can you identify for me some of the challenges that caused you to not pass the course? 
Do you think it was the level of being motivated for a non-credit course that caused some of the 

challenge of not doing well in the course.  If yes, why, If no, why not? 
 
What motivated you to attend the 981 course?   
How can students become motivated to do what is assigned in the course? 

 
When you came to Xavier and realized that you were assigned to take developmental Math, how did that 
make you feel? 
Do you think there is some resistance to having to take the course?   
Do you think students particularly care about taking the course per se?  What about doing the homework?  
Did the homework assignments benefit you when taking the tests?  In what ways? 
 
 
 
Transition Questions 
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After taking your developmental Math course,, Tell me about your experiences in this class.   
 
Now I want you to tell me specific things about the developmental Math course that was beneficial to you?  
What things if any weren’t beneficial?  What do you feel, if anything,  was lacking in your preparation to 
successfully take this course 
 
Key questions 
What specific techniques did the instructor use in the developmental Math course that seemed to help you 
learn the concepts? 
 
If you had the opportunity to give suggestions regarding the developmental Math course what would it be? 
  In Math 981 we are using a text ("Basic Algebra") and a workbook that was written by members of the 
Math  
Department.   

Do you think the books are helpful?   
. Do you think the books are readable? 
.   Do you think the books have good problems in them.  
 
Additionally, if there were additional problems and/or a  tutorial on a CD, would you have used it?  
 What if there were video tapes available of someone working the problems -- would you use them?  
 
 
Ending Questions 
 
Of all the things we have discussed during this session which one stands out the most as being most 
important? 
 
All things considered, do you feel the developmental Math course was something you needed to pass your 
1000 Math course? Give examples of why or why not? 
 
Describe one phrase that summarizes your feelings about your experience with the 981 Math course? …  
Summary (Give summary of what was said) 
 
Any closing remarks? 
 
Thanks 
 
 



Freshman Mathematics 
Community Research Project 

Spring – Fall 2004 
 

Student Participation 
 

 
The purpose of the Freshman Mathematics Community Research Project was to 
investigate questions of importance to Xavier’s freshman mathematics courses, especially 
developmental mathematics and Pre-Calculus.  There were three major components to the 
project: focus groups/interviews, a literature search, and data analysis. 
 
Because there were so few participants in the focus groups, the sessions may be 
considered as interviews rather than as focus groups.   
 
Both student researchers worked diligently on the focus groups/interviews.  Previous to 
this research community, they had not had much experience with qualitative research 
(focus groups).  However, they were interested in this project, and they were full 
participants in each aspect.   
 The students researchers actively assisted in choosing and contacting the focus 

group/interview participants.  They observed the selection of participants (by random 
numbers), and they helped contact the student participants. 

 The student researchers assisted with and attended the focus group sessions. 
 The student researchers typed verbatim transcripts of each session.   

 
In order to gain greater student participation, the student researchers attempted to hold 
additional focus groups on their own. They contacted the randomly selected students, and 
they carefully prepared for the focus group sessions.  Unfortunately, no additional 
students came to their sessions.  However, they learned a lot from their experience.  They 
especially learned how difficult it is to attract student participants and how time 
consuming it is to transcribe the proceedings. 
 
One of our students was only able to work with us for one semester.  The other student 
worked during the summer.  He contributed to the literature search paper and also 
completed his own paper entitled “The Self-fulfilling Prophecy: Can It Be Applied to the 
Negative Relationship that Exists between African Americans and Mathematics?”  He 
plans to submit this paper to XULAneXUS for possible publication through Xavier’s 
Center for Undergraduate Research. 
 
Our student researchers were not able to spend much time on the data analysis.  However, 
they were able to attend sessions with the other researchers and staff members of the 
Information Technology Center to discuss the data needed for the study.  Through this, 
they learned how careful researchers must be to ensure they obtain accurate data.  In 
addition, they were able to see and participate in the interactions involved in this type of 
project.   Unfortunately, the students did not participate in the actual data analysis.   



 
Our student researchers worked well together and with us, as their time permitted.  They 
experienced real-world work environments, which will help them later in their careers.  
We were pleased to be able to work with our student researchers and learned through 
them. 
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