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A C Grade May be the Worst Possible Outcome

Author: Robert M. Johnstone, Ph.D.
Abstract: This report summaries two studies that explored the relationship between courses in a sequence at Foothill College.  These studies found that students receiving a C grade in the first course in a sequence are very much more likely than those receiving an A grade to have a non-successful outcome in the second course in the sequence.  

Methodology: Data was extracted from an IR&P validated database providing course success by student ID from Summer 1998 to Summer 2003.  Post-census course enrollments (i.e., the count of all official grades) were obtained for the selected course sequences.  Course success was defined as receiving an A, B, C, or P in a given course, while non-success was defined as receiving a course grade of D, F, NP, I, or W.  

For each target course, students were divided into five primary groups, which accounted for 95-100% of the students in the second course in the sequence: 1) Students who most recently received an A grade in the first course in the sequence; 2) Students who most recently received an B grade in the first course; 3) Students who most recently received an C grade in the first course; 4) Students who were taking the second course in the sequence without having taken the first course (at least at Foothill); and 5) Students who most recently experienced a non-successful outcome in either the first or second course (in practice, this group primarily consists of students repeating the second course after a non-successful outcome).

A broad range of courses was selected for this analysis in an attempt to investigate course sequences in different divisions with large enough enrollment to provide ample power for the analysis.  In total, there are six course sequences from the Biological/Health Science division and three each from the Business/Social Science, Computer Information Science, Language Arts, and Physical Science/ Mathematics/Engineering divisions in addition to three Basic Skill math and three Basic Skills English course sequences.  No applicable course sequences with adequate enrollment were available for analysis in the Adaptive Learning, Economic Development, Fine Arts, Guidance/Counseling, Human Performance, or Library Science divisions.

It should be noted that the three Business/Social Science course sequences (Accounting 1A-1B, Economics 1A-1B, and History 17A-17B) are not technically sequence courses, in that the second course does not require the first course as a prerequisite or advisory.  Accounting 1A-1B and Economics 1A-1B were included because a large percentage of students do in fact take these courses in order, and there is a strong relationship between grade in the first course and success in the second course.  History 17A-17B was included as a proxy “control” group to examine whether or not C grade students simply have an inherently lower rate of success in any subsequent courses in a department.

Results/Discussion:  Table 1 provides the results for the 18 selected general education courses, as well as for the six basic skills course sequences.  To use the first sequence as an example, in Chemistry 1B, students who received an A grade in Chemistry 1A had non-successful outcomes in Chemistry 1B 8% of the time.  Students receiving a C grade in 1A, however, had a non-success rate of 51%, which means that they were 6.4 times more likely to be non-successful than A grade students.  B grade students had a non-success rate of 21%, or were 2.6 times more likely to be non-successful than A grade students.  The “Did Not Take First Course” column indicates that the students who entered Chemistry 1B directly also had a fairly high rate of non-success at 31%. 

What is most striking as you move through the course sequences in the table is the consistency of the exceptionally increased risk of non-success in the second course if a C grade was received in the first course.  With the exception of the Allied Health Programs in the Biology/Health Sciences Division (BTEC 52A-53A, Dental Assisting 53A-53B, Dental Hygiene 52A-52B, Respiratory Therapy 50A-50B), which have very high base success rates, the majority of the C grade non-success rates in the second course range are in the 33-60% range.  The corresponding C-A non-success ratios are in the 3.0 to 6.0 range, indicating that the C grade students are three to six times more likely to be non-successful than their A grade counterparts.

Other key observations:

· In the three CIS courses, we observe an interesting twist.  In each of these courses, it appears that a B grade in the first course is as big or almost as big a risk factor as a C grade – B grade non-success rates are 43%-53%, while the C grade rates are 38-64%.

· Even though the BSS division course sequences are not technically sequences, two of them (Economics 1A-1B and Accounting 1A-1B) exhibit the same characteristics as the other sequences in the study.

· The History 17A-17B course sequence was included as a proxy “control” group in that it is definitely not sequenced, despite the course numbering.  The results, which find almost no relationship between grade in the first course and non-success rates in the second course, provides evidence that the other observed course sequence/grade relationships are indicative of something that does not simply exist in any two courses in a department.  That is, it suggests that it is not just the case that students receiving a “C” grade are 4-6 times more likely to not succeed in any other course in the department – there is likely something specific to the building-block nature of the other 23 course sequences that results in the observed non-success rate differences.

· The Basic Skills Mathematics sequences portray the most dramatic results of receiving a C grade in the first course.  Students with a C grade in Math 200 have an astounding 82% chance of not succeeding in Math 101 on their first try.  The rates are 71% for Math 101 to Math 105 and 58% for Math 105 to College-Level Math, also among the highest in the study.

· It is interesting that the relationships observed in the Language Arts and Basic Skills English courses are nearly as strong as they are in the science course sequences.  Given that, it might be hypothesized that the science course sequences are more directly dependent on information gleaned during the first course than in most of the other sequences.

Summary Statement: These studies provide a substantial body of evidence that students receiving a C grade (and, in some cases, a B grade) in the first course in a sequence are at a very substantial increased risk for non-success in the second course in the sequence compared to students who earn an A or B grade.  It is clear that the institution has an interest in not awarding students a successful grade (a C grade is, of course, a credit-earning passing grade) and then having the same students be at high risk of non-success in the next course in a sequence.

Discussion has begun about possible steps to be taken to address this dilemma.  For example, one proposed solution would be to automatically enroll students receiving a C in the first course in a study skills or laboratory course adjunct to the second course.  This would hopefully increase these students’ chances of success, and at the same time have the side benefit of potentially increasing the weekly student contact hours (WSCH) by which the institution is funded.

As an aside, there are two clearly positive implications of the findings described in this study have.  First, grades in the first course of sequences are clearly working, in that they are incredibly predictive of success in the second course.  Second, the pre-requisites and/or advisories that are in place in the majority of the courses described in these studies are also working, in that learning material in the first course (at least as measured by course grade) is necessary for success in the second course.
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Chemistry 1A - 1B

876

8%

21%

51%

31%

6.4

2.6

Mathematics 1A - 1B

2,258

10%

30%

56%

43%

5.6

3.0

Physics 4A - 4B

1,018

6%

22%

31%

22%

5.2

3.7

Biology 1A - 1B

522

4%

10%

17%

28%

4.3

2.5

Biology 40A - 40B

1,032

3%

7%

35%

22%

11.7

2.3

BTEC 52A - 53A

73

0%

7%

33%

32%

NA

NA

Dental Assisting 53A - 53B

120

2%

3%

20%

NA 

10.0

1.5

Dental Hygiene 52A - 52B

111

0%

2%

19%

NA 

NA

NA

Resp. Therapy 50A - 50B

83

0%

10%

14%

NA 

NA

NA

CIS 15A - 15B

1,311

18%

43%

46%

34%

2.6

2.4

CIS 27A - 27B

917

24%

47%

63%

39%

2.6

2.0

CIS 68A - 68B1

493

19%

53%

38%

50%

2.0

2.8

Accounting 1A - 1B

1,920

7%

18%

32%

18%

4.6

2.6

Economics 1A - 1B

3,384

5%

12%

25%

26%

5.0

2.4

History 17A - 17B

3,505

25%

29%

30%

33%

1.2

1.2

English 1A - 1B

5,456

8%

18%

26%

21%

3.3

2.3

Spanish 1 - 2

1,095

8%

26%

44%

23%

5.5

3.3

Japanese 1 - 2

528

10%

22%

57%

21%

5.7

2.2

Mathematics 200 - 101

5,811

19%

57%

82%

35%

4.3

3.0

Mathematics 101 - 105

6,574

15%

43%

71%

35%

4.7

2.9

Mathematics 105 - Col.Lvl

14,877

17%

36%

58%

33%

3.4

2.1

English 100 - 110

3,906

15%

24%

41%

23%

2.7

1.6

English 110 - 1A

6,605

11%

26%

40%

22%

3.6

2.4

ESL 26 - Eng 1A

5,800

11%

26%

35%

22%

3.2

2.4

Notes:

1) Non-success is defined as a course grade of D-F-I-W-NP

2) Time period covered is Fall 1998 - Spring 2003 (5 school years)

3) College Level Math courses as defined here are Math 1A-1D, 10, 49, and 51.
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Non-Success Ratios

Non-Success Rate in 2nd Course for:

Selected Physical Science, Mathematics, Engineering Courses (PSME)

Selected Biology/Health Sciences Courses (BHS)

Selected Computer/Information Science Courses (CIS)

Selected Business-Social Science Courses (BSS)

Selected Language Arts Courses (LA)

Selected Basic Skills Mathematics Courses

Selected Basic Skills English-ESL Courses
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