
Course Mean Samples Result

CS1.5/1.5a
AP 5, µ = 3.4 t = 2.4, df = 56.2
AP 4 (skip), µ = 2.8 p = 0.02 *

CS1.5/1.5a
AP 5, µ = 3.4 t = 1.9, df = 53.9
AP 4 (no skip), µ = 3.0 p = 0.06

CS1.5/1.5a
AP 4 (skip), µ = 2.8 t = �0.7, df = 55.2
AP 4 (no skip), µ = 3.0 p = 0.47

CS2
AP 5, µ = 2.7 t = 1.6, df = 44.6
AP 4 (skip), µ = 2.2 p = 0.12

CS2
AP 5, µ = 2.7 t = 0.2, df = 39.0
AP 4 (no skip), µ = 2.7 p = 0.82

CS2
AP 4 (skip), µ = 2.2 t = �1.5, df = 42.2
AP 4 (no skip), µ = 2.7 p = 0.15

Table 5: Comparisons of CS1.5/1.5a and CS2 grades
based on AP scores of 4 or 5. Both scores earn
CS1/1a credit, but students with a 4 have the option
to skip or repeat the class.

after introducing the split or by increasing the CS1.5 prereq-

uisite to a grade of B- or better in CS1/1a.
Figure 6 compares the CS1.5 retention after introducing

the additional Calculus requirement, which was enforced as
a prerequisite to CS2. This data shows there was no e↵ect
on CS1.5 retention for underrepresented minority students.
This figure shows that, among women, there was no change
in CS1.5 retention after switching to the split CS1/1a, but
there was after introducing the Calculus change. (The men’s
data are shown for reference; the change among men was
not statistically significant.) Despite these �2 results, fur-
ther analysis suggests this drop may be simply correlational
and not causal. Specifically, the number of W, D, and F
grades for CS1.5 more than doubled from 2013-14 to 2014-
15. However, due to privacy concerns and lack of statistical
power resulting from small sample sizes, no precise results
can be presented. Instead, the claim is made that, at this
time, hypothesis 7 is rejected in its entirety for both women

and underrepresented minority students, though the possibil-

ity of an e↵ect of the Calculus change on women warrants

further observation.
Table 6 summarizes the conclusions regarding the hypothe-

ses stated in Table 1.

4. DISCUSSION AND CONCLUSIONS
Before interpreting these results in a broader sense, it

is important to reiterate the context of this study. Our
CS1-CS1.5 sequence is di↵erent from many other alterna-
tive introductory course approaches, such as media compu-
tation [9], themed CS0 courses [3], CS0.5 [10], or a CS0 for
majors [5]. For instance, these approaches often employ a
language like Python to reduce the syntactical overhead of
the first course; our CS1-CS1.5 sequence uses Java in both
semesters for in-depth exploration. Comparing our course
sequence with these others is beyond the scope of this paper.

Given this context, our findings should not be interpreted
as an evaluation of that structure on its own. Rather, the
current study focused on examining the potential impact of
separating the first semester CS1 course based on students’
prior programming experience, typically with non-Java lan-
guages. Specifically, we were concerned the presence of stu-
dents with prior experience contributed to a stressful envi-
ronment for students with no background in any language.
In the process of evaluating this change, we were also able
to gain greater insight into subtle aspects of our program
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Retention AttritionFigure 5: No evidence of change in CS1/1a retention
of underrepresented minorities (URM) and women
after introducing the split and B- prerequisite for
CS1.5.

that we have not previously explored. Given that context,
we would summarize our findings as follows:

• There is no evidence that splitting the first semester
into CS1/1a had an e↵ect on retention out of this
course. This finding extends to sub-populations of un-
derrepresented minorities and women.

• There is no evidence that increasing the CS1.5 prereq-
uisite to a grade of B- in CS1/1a adversely a↵ected
retention. This finding also extends to sub-populations

of underrepresented minorities and women.

• There is evidence that CS1 students earn a lower grade
in CS1.5 than their peers who took CS1a, all else (in-
cluding CS1/1a grades and attempts) held equal. How-
ever, this grade di↵erence disappears by the time the
students reach CS2. This finding suggests the extended

CS1-CS1.5 sequence in any form provides a structure

that allows students with less or no (self-identified)

programming experience catch up by the third semester.

• There is strong evidence that students who earn a 4
on the AP CS A exam and skip CS1/1a earn a signifi-
cantly lower CS1.5 grade (2/3 of a letter) than students
earned a 5, on average; however, there is insu�cient
evidence of any other di↵erence based on AP CS A
exam score. Consequently, the evidence suggests that
the primary benefit for students with a 4 and repeat


