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Figure 2: No di↵erence in CS1/1a enrollment demo-
graphics occurred during the period of study.

In order to frame the analysis, we partitioned the o↵er-
ings based on students’ initial enrollment in CS1/1a.1 We
define our baseline population as all students who enrolled
in CS1 prior to Fall 2013, which was the semester when the
split CS1/1a structure was first o↵ered. In contrast, we re-
fer to the split population as students who first enrolled in
CS1/1a starting Fall 2013; we omitted students who first
enrolled during the 2015-16 academic year, as they have not
yet had a chance to complete the introductory sequence.
Where relevant to consider the impact of the B-/Calculus re-
quirement change, we will distinguish between the two split
population years as the 2013-14 and 2014-15 cohorts.

2.1 Statistical Methods
To answer our research questions, we analyzed historical

data provided by our institution for all students who en-
rolled in CS1 or CS1a between Fall 2006 and Spring 2015.
Retention rates between various sub-populations were com-
pared using �2 tests of independence; except where noted,
all �2 results were based on df = 1. To consider whether the
CS1/1a split had an impact on grades in later courses, multi-
ple linear regression was performed with backward elimina-
tion according to p-values to determinally statistically signif-
icant factors; after each potential model, the non-significant
(p > 0.05) factor with the highest p-value was removed until
only significant factors remained. T-tests were used to com-
pare the CS1.5/1.5a grades for students who received either
a 4 or 5 on the AP CS A exam.

This study was conducted with approval from our Insti-
tutional Review Board (IRB). To protect the privacy of stu-
dent records, all data were anonymized prior to access and
stored in an encrypted volume when not in use.

3. RESULTS
The anonymized data for this study consisted of 1056 stu-

dents in the baseline population (first enrolled in CS1 prior
to Fall 2013), 397 students who first enrolled in the split CS1,
and 106 students who first enrolled in CS1a. Figure 2 shows
the demographic proportions of students enrolled in CS1/1a
during the time period studied. Underrepresented mi-
nority (URM) is defined to include all non-white, non-Asian
races, based on o�cial data from the university. No statis-

1We suspect students’ a↵ective perceptions (e.g., their sense
of belonging) were more likely to be shaped by their initial
enrollment impressions than their latter; whether or not this
is the case is beyond the scope of this paper.
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Figure 3: No e↵ect on overall CS1/1a retention after
the split or the introduction of the B- prerequisite
in CS1.5. In all figures, * denotes significance at
p < 0.05, ** for p < 0.01 and *** for p < 0.001.

tically significant di↵erence in proportion was found either
by race (p = 0.07) or by gender (p = 0.63).

3.1 Effects on Retention Rates
The baseline population had a 65.5% retention rate for

CS1. Figure 3 shows a statistically significant drop (57.1%)
in retention among the CS1 sub-population in the year after
introducing the CS1/1a split, but the overall CS1/1a reten-
tion had no di↵erence. The figure also shows that the reten-
tion in CS1 and CS1a remained consistent after introducing
the B- prerequisite to CS1.5a and the increased Calculus
requirement. Thus, the general interpretation is that there

was no di↵erence in overall CS1/1a retention due to either

the CS1/1a split or the Calculus/B- change.
Among those who continued on to CS1.5 in the baseline,

the retention rate was 77.4%. Figure 4 shows the CS1.5/1.5a
retention was unchanged in the first year after the CS1/1a
split. There was no di↵erence in CS1.5/1.5a retention in the
first year after introducing the CS1/1a split. However, there
was a significant drop after the introduction of the Calculus
change, particularly among CS1 self-selectees. Thus, while
the split curriculum itself had no e↵ect on CS1.5/1.5a re-

tention, there was a significant drop in CS1.5 retention after

introducing the Calculus/B- change. However, confounding
factors described in Section 3.4 suggest this may be correla-
tion and is not causal.

3.2 Effects on CS1.5, CS2 Grades
For both CS1.5 and CS2, we used multiple linear regres-

sion with an initial set of potential significant predictors un-
der investigation. For both courses, this initial set of po-
tential factors included of a boolean (CS1) indicating en-
rollment in CS1 or CS1a, the highest grade earned in the


