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This odds ratio allows a comparison between the fraction of students per ethnicity

earning ‘C’ or above 1997-2002 to the fraction in 1991-1996. This approach allows the

analysis of any differences found between student performance in CLASP and its

predecessor.

Decreased failure rates across all ethnicities in UC Davis CLASP
Mary Chessey, David Webb, Wendell Potter

Department of Physics, University of California, Davis, One Shields Avenue 95616

Collaborative Learning through Active Sense-making in Physics (CLASP)

CLASP (Figures 1 & 2) was introduced at the University of California, Davis in 1995

and completely replaced its traditional lecture-format predecessor in 1997. Most of

students’ class time is spent in groups during Discussion/Lab (D/L) rather than

lecture (Table 1). Course grades are based on quiz and final exam scores as well as

class participation. D/L attendance is mandatory.

Figure 2. Panorama inside a classroom used for CLASP Discussion/Lab (D/L) meetings.

The courses predominantly consist of students identifying as white (Figure 3). White

students tend to receive higher grades than non-white students (Figure 4).

The major finding from this analysis is the statistically significant improvement in the

fraction of students from each ethnicity studied to earn a ‘C’ or above in introductory

physics (‘C’ or above may be considered success in the course) with the introduction

of CLASP. Other STEM courses show little to no change in student success rate.

Figure 5. This plot shows the ratio of fraction of students earning ‘C’ or above during the early

CLASP years (1997-2002) to the fraction of students earning ‘C’ or above during the last years of

the traditional lecture-format introductory physics course (1991-1996). Solid error bars indicate

standard error. Dashed error bars indicate two standard errors, or roughly 95% confidence intervals.

Performance in CLASP tends to be higher on average for each student ethnicity than

in the predecessor to CLASP. The difference for white students is the greatest,

yielding a course that is not considered equitable; pre-existing gaps are not closed.

Taking CLASP is associated overall with

higher upper-division GPA and MCAT

scores (Potter et al. 2013). This evidence

suggests that students pass for reasons

beyond rewarding higher grades in

CLASP for similar work to what was done

previously.

Figure 6 (left). MCAT physical science scores

within two years of taking physics were found to

be higher for students taking CLASP instead of

its predecessor.

The major limitation of this work is its lack

of a qualitative component. This work

does not imply cause and effect. Future

work will involve in-depth qualitative

research on students actively enrolled in

physics.

It is important to note that differences in

performance between white and non-

white students have increased in recent

years (2006-present) in CLASP.

Figure 7. The grade distribution shows

increased failure rates in recent years in

CLASP, especially for non-white students.
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Background:

While many studies provide evidence of the improved learning outcomes for students

in interactive engagement style classrooms, not all break down results by ethnicity.

The impact of peer instruction, different cultural norms for learning, and the level of

interpersonal feelings among students all contribute to classroom experiences that

may vary among student populations (Eddy & Hogan 2014). This analysis

distinguishes students by self-identified ethnicity.

Data Collection:

Data used in this study include records containing

gender and ethnicity information, as well as course

grade. Data are collected from the years 1991-

2002, the twelve years surrounding CLASP

replacing the traditional introductory course.

Data Cleaning:

Data was reduced to include only California

residents who completed the course for a grade.

Some ethnicity groups contained too few student

records for statistical analysis, including Hawaiian

and Vietnamese, and were not included in

analysis.

*Students did not have options during this time to identify as

Filipina, Filipinx, Latina, or Latnix.

Component Traditional CLASP

Lecture 3 hrs/wk 1.5 hr/wk

Discussion 1 hr/wk 5 hrs/wk

Discussion/LabLab 2.5 hrs/wk

Independent ~8.5 hrs/wk ~5.5 hrs/wk

Code Ethnicity (CA Resident)

AF African American

AI Native American

CH Chinese

EI Indian

FP Filipino*

JA Japanese

KO Korean

LA Latino*

MX Mexican

PI Pacific Islander

WH White

Odds ratio = 1.0

means NO CHANGE

Odds ratios greater 

than 1.0 mean that 

the fraction earning 

‘C’ or above was 

higher for CLASP

Figure 4a (above, left), b (above, right), c

(right). Between the final years of the

traditional introductory physics course (4a)

and the early years of CLASP (4b), we see a

dramatic distinction between the shapes of

the grade distributions. The distribution for

non-physics STEM courses during the early

years of CLASP is shown for comparison

(4c). Fewer students fail CLASP, and

artificial ceiling/floor effects at ‘A’, ‘B’, and ‘C’

do not appear in CLASP as they do in other

courses.

Figure 3 (left). The number of students taking

the traditional introductory physics course or

CLASP during the years 1991-2002 is

displayed. The data consists only of California

Residents, and of ethnicity groups containing

sufficient records for statistical analysis.

Table 2. This chart indicates the

options available to students for

ethnicity 1991-2002 and the

abbreviations used in the data.

Figure 1. Schematic of CLASP D/L

classroom. Diagram includes tables (wood),

rolling chairs (red), and chalkboards (black).

Table 1. Course components of a

traditional introductory physics course and

CLASP.

CLASP

(1997-2002)

Pre-CLASP

(1991-1996)


