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ABSTRACT CS1 and CS2. CS1 is the first programming course that most stu-

Performance in CS1 and introductory CS courses has been an area
of active research in the CS education research community for more
than four decades, but studies related to student performance in
CS2 are not as widely available. Past studies have examined the
impact of CS1 grade, prior math preparation, and other factors such
as homework, test, and project grades, on the overall performance
in CS2. In this work, we will build upon the existing research re-
lated to CS2 performance with an emphasis on a few factors that
have not been previously considered for this course. In addition
to typical factors studied by others (i.e. gender, race, CS1 perfor-
mance), our work also takes into account the impact of various CS1
pathways to CS2 and the number of previous college CS courses
(including transfer credits) on student performance in CS2. We
also look into both persistence, by distinguishing students who
stay in the course versus those who drop from the class before the
mid-semester drop deadline, and performance. Gender and race
were not significant factors in determining performance in CS2 but
undeclared engineering majors stood out as high performers and
students’ CS pathway leading to CS2 was also significant. Notably,
students with CS1 transfer credit had significantly lower pass rates.
Students with only 1 previous CS course credit were less likely to
drop or not pass the course.
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1 INTRODUCTION

The CS Education research community has interest in factors con-
tributing to success in introductory CS courses, in particular a
sequence of introductory courses that are generally referred to as
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dents without any programming background can take. CS2 is the
follow-up course in this sequence with a focus on data structures
and algorithm design, which are core concepts in any CS undergrad-
uate curriculum. CS1 and CS2 are both important gateway courses
that directly impact success and retention of students in the CS
pipeline. There is a plethora of research on factors contributing
to success in introductory programming courses, with the focus
of most of these studies on CS1. These range from personal and
behavior factors such self-regulation, self-efficacy, motivation and
study habits, to academic factors such as high school preparation,
prior computing experience, and overall student GPA [11]. Research
work related to CS1 is so extensive that CS1 has its own ACM CCS
(Computing Classification Code) Concepts code of 10003533.

As the field of Computer Science grows and CS1 is taken by
a larger number of high school students, CS2 will also grow and
become more important. Over the past few years, there has been
a significant effort to improve the reach of computer science edu-
cation across the K-12 systems with federal initiatives such as the
CS10K and CSforAll projects [8], state sponsored initiatives such as
Computer Science for Rhode Island Program [7], and industry spon-
sored projects such as the "Hour of Code" organized by Code.Org
[6]. As such nationwide efforts elevate the presence of CS related
material in K-12, it is not far-fetched that in the next decade CS1
topics will be offered more and more at the high school level, and
CS2 will become the standard college-level course that plays an
important role in retention and recruitment into the CS field.

While a large body of research work has focused on CS1, only
a few studies have focused on factors that may influence student
performance in CS2. Previous research in this area has examined
the role of CS1, prior math preparation, and other course related
analysis [4, 9, 12]. While these studies are a good starting point
to look into the factors that may influence student success in CS2,
there are other factors that are not widely examined, and with this
paper we will introduce two new factors that have not been studied
in the past. These factors are 1) various pathways to CS2, including
AP credit, transfer credits, and other non-standard pathways that
could allow students to transition to CS2; 2) number of CS courses
that a student takes before arriving at CS2.

With our research, we plan to better understand factors that
may affect students’ persistence and overall performance in CS2, by
examining demographics, declared major, CS1 pathway, CS1/CS2
grades, and the number of CS courses taken before CS2 enrollment
of students who enroll in CS2. The focus of this study is on students
who completed or dropped CS2 at our institution during the Spring
2021 semester.

Our data can be especially helpful in replicating and advancing
this research area because our work can be statistically significant
due to the following two reasons: 1) our large sample size where
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over 600 students enroll in CS2 each semester; and 2) breadth of stu-
dent background where CS majors, minors, transfer students, and
many undeclared freshman engineering students with AP credits
take our CS2.

2 PREVIOUS RESEARCH

Examining factors that influence success in introductory CS courses
and predicting student performance has been an active area of
research in CS education since the early 1980s. It has been argued
that a better understanding of factors that impact student success
or developing models to predict student performance could create
opportunities for interventions and resource allocation that in turn
serve in-need and at-risk students earlier in the CS pipeline [11].

A 2018 ITiSCE working group [11] performed a systematic lit-
erature review of publications that attempt to predict academic
performance in computer science, engineering, and informatics
based on various predictors. Across these publications the met-
ric for student success varied, the most commonly used metric
was individual course grade. Other metrics for student success in-
cluded assessment or assignment performance, course or program
retention, and overall GPA. The most commonly studied predic-
tors of success were performance within the course of interest,
engagement in the course of interest, and performance in previ-
ous courses. Increasingly, studies consider logged interaction data
and student health, gender, or psychometric factors such as self-
regulation and self-efficacy. There were not many studies that con-
sidered demographics. The report divided the prediction features
into 5 categories: demographic, personality, academic, behavior,
and institutional. Various methodologies have been used includ-
ing many machine learning approaches, but the most commonly
used approach are statistical methods such as linear regression and
ANOVA.

According to another literature review analysis by Quille and
Bergin [13], every two decades there is a surge in the number of
papers interested in modeling student success and performance
in CS courses. For example, Wilson et al. have extensively studied
factors that promote success in an introductory college computer
science course to determine what, if any, differences appear between
genders on those factors [15, 16]. Bergin et al. have also looked into
this, and the results showed that both mathematics preparation in
high school and self-regulation correlated positively with success
in CS1[2, 3, 13]. Alavardo et al. have shown that students with AP
credits have higher grades across many CS courses [1]. Catanese
et al. have shown that transfer students do as well in higher level
computer science courses as non-transfer students [5]. It is clear
that the area of research is much richer in the CS1 landscape and
there is more room to develop better indicators of success in CS2
level courses.

Several publications on CS2 performance report that CS1 course
performance predicts CS2 course performance[9, 12]. Work by Bis-
gin et al. in 2018 verified previous studies that reported CS1 grade
was the most influential factor of student performance in a data
structures course. Other factors considered were prior program-
ming experience and perception of computing [4].

Much of the research conducted in this area has aimed to de-
crease the rate of failure in introductory CS courses. Whilst many
studies suggest interventions that could improve retention, few
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have focused on examining the WDF rate and improving that ratio
post-intervention [14]. WDF is the percentage of students receiving
a grade of “D” or “F”, or withdrawing from the course before the
course ends. Further research into the factors that influence WDF
can shed light on effective intervention methods that could impact
students who are in the danger of exiting the CS pipeline.

3 RESEARCH QUESTIONS

This project aims to examine different pathways that lead to CS2 in
search of factors that influence student performance and retention
in CS2. Our research questions are the following:

e RQ1: Does CS1 grade predict CS2 grade?

e RQ2: Do demographic factors such as gender, race, and stu-
dent’s major, influence persistence (staying or dropping) and
performance (passing or failing) CS2?

e RQ3: Does CS1 pathway to CS2 (standard CS1 at our institu-
tion, APCS, transfer credit for CS1, other course sequences
at the institution) influence persistence and performance in
Cs2?

With our proposed research questions, we aimed to better under-
stand factors that can affect student persistence and overall perfor-
mance in CS2 by examining course paths, course grades, declared
major, and demographics of students who enrolled in CS2. The
focus of this study was on students who completed or dropped CS2
in Spring 2021. We looked for any correlation between the above
factors and student performance and persistence in CS2 based on
research questions presented above.

4 INSTITUTIONAL BACKGROUND

Our institution is a large research university located in the southeast
United States with more than 30,000 undergraduate students and
a rapidly growing CS department. About 400 students graduated
with an undergraduate degree in Computer Science in the Spring
of 2021. Computer Science is one of 13 departments within the
College of Engineering.

4.1

Students in the College of Engineering (COE) are considered Gen-
eral Engineering majors (referred to in this paper as Undeclared
Engineering) in their first year at the university and until they de-
clare a major. Students are admitted to the COE as freshmen with
admission to COE being more competitive than many other colleges
at our institution. They can declare a major within the college after
their first year. All students in Computer Science major or minor
are required to take our standard CS2 course which is taught in
Java. Several other majors such as Computational Modeling and
Data Analytics (CMDA), a major in the College of Science, require
CS2 as part of their curriculum.

Majors

4.2 CS2 Pathways

The software and programming sequence of courses for our CS
majors and minors is CS1 (Introduction to Software Design), CS2
(Introduction to Data Structures and Software Design), and CS3
(Data Structures and Algorithms) all taught in Java with no previous



Session: Correlational Studies

experience required in CS1. However, many students enter CS2
with a CS1 prerequisite other than CS1.

Students may have earned credit for CS1 during high school
by passing the APCS A exam, taking a dual enrollment Computer
Science course, or a Computer Science course in an International
Baccalaureate (IB) High School. Some students may earn CS1 trans-
fer credits directly from another university or community college.
A small number of our students take our Introduction to Program-
ming in Java, which is a service course for Business Information
Technology majors, and then decide to pursue more CS courses and
take CS2. This course does not have an OOP emphasis, unit testing,
or labs so it is less rigorous than our standard CS1 course.

A subset of our CS2 students, and especially Computational
Modeling and Data Analytics majors (CMDA), satisfy the CS1 pre-
requisite by taking a recently developed Python two-course se-
quence. These students take Introduction to Python and Interme-
diate Python. This sequence will give these students more oppor-
tunities to continue learning to program and to bridge to CS2 by
introducing unit testing, data structures use, and reinforcing ob-
ject oriented programming principles in the Intermediate Python
course.

Our CS2 emphasizes object oriented programming and in the first
two weeks of the course, there is a concerted effort to review Java
fundamentals and object oriented concepts such as polymorphism.
Additional tutoring sessions are offered for students transitioning
from a Python background. The IDE used in the course is new to
most students and the introduction of tools is scaffolded with the
recognition that students not coming from our CS1 are likely also
to be unfamiliar with our auto-grading tools and online coding
practices. Students from backgrounds other than our CS1 are pos-
sibly unfamiliar with JUnit testing and object-oriented concepts.
We have recently begun administering a readiness assessment in
hopes of increasing student awareness of expected prerequisite
skills before they start the course.

Some students in CS2 are taking it to fulfill a requirement for
another major and do not intend to take more CS courses. Many
of the students will continue to the next programming class, Com-
puter Organization I, which is also a prerequisite for our CS3 Data
Structures and Algorithms course. Students who are moving on
to graduate studies in Computer Science will take a variation of
CS3, Intermediate Data Structures and Algorithm Analysis, before
continuing on to graduate-level coursework.

Our university accepts transfer credit for CS1 from many sources
as listed above. However, the qualifications for CS2 transfer credit
are typically only met by a subset of four-year universities. The
vast majority of students in upper-level CS courses earned a C or
better in our CS2 course.

4.3 Dataset

This study focuses on the examination of students who took CS2
during the Spring 2021 semester. Due to the COVID-19 pandemic,
all instruction at our institution was online during the Spring 2021
semester and there were no in-person classes. This course was
offered asynchronously online and all course material including
pre-recorded lectures, assignments, quizzes, labs, projects, and ex-
ams were posted on our institution’s Learning Management System
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(Canvas). Heavy support was provided with 2 instructors and 16
teaching assistants who offered synchronous online lab and office
hours via Zoom from approximately 11am - 7pm six days per week
and an active Piazza forum with an 11-minute average response
time. he two lowest grades were dropped from lab and homework as-
signments and late submission windows were provided for projects.
The number of students enrolled in the course has been rising in
recent years by 30 to 50 students per semester, so both the student
population and student experience have been evolving.

Data for the Spring 2021 CS2 students was acquired from the
University Registrar’s office upon IRB approval. Information was
requested regarding CS2 grades, CS course history, and student
demographics. Below are some basic descriptive statistics about
our sample population. Table 1 shows the gender distribution for
students who completed the course or dropped before the mid-
semester drop deadline. Any student who remained in the course
after the drop deadline received a grade in the course, which may
have been a Withdraw (W) grade. A W is given when a student
withdraws from the course between the end of the drop deadline
and last day of the classes. The number of students in our CS2
class is consistent with the overall rate of female students in our
department.

Table 1: Gender distribution

Race Pass WDF Dropped Total
Male 384 (77.6%) 42 (8.5%) 69 (13.9%) 495 (100.0%)
Female 88(79.3%) 6 (5.4%) 17 (15.3%) 111 (100.0%)
Unknown  3(75%)  0(0.0%) 1(25.0%) 4 (100.0%)
Total 475 (77.9%) 48 (7.9%) 87 (14.3%) 610 (100.0%)

Table 2 shows the demographic distribution for students who
completed the course. We have used similar categories found in
other Computing Research Association (CRA) publications, but
our data does not separate non-resident students from domestic
students. In order to protect the anonymity of the data, we have
combined a few groups together. In our dataset, URM (Under Rep-
resented Minority) included the following categories; Black and
African American, Hispanic of any race, Native American and multi-
racial students. Students without a disclosed race are marked as NR
(No Response) in our tables and figures.

Table 2: Demographics distribution in CS2

Race Pass WDF Dropped Total

White 218 (76.0%) 22 (7.7%) 47 (16.4%) 287 (100.0%)
Asian 197 (81.1%) 15(6.2%) 31(12.8%) 243 (100.0%)
URM 45 (71.4%) 9(14.3%) 9(14.3%) 63 (100.0%)
NR* 15 (88.2%) 2(11.8%) 0(0.0%) 17 (100.0%)
Total 475 (77.9%) 48 (7.9%) 87 (143%) 610 (100.0%)

* NR means No Response.

5 RESULTS

For our Spring 2021 CS2 dataset we analyzed 6 factors: gender, race,
student major, CS1 pathway, number of CS courses taken before
CS2, and CS1 grade. We investigated the relationship between these
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factors and CS2 grades for students who persisted. We also analyzed
the significance of these factors in whether students passed the
course with credit, stayed in the course past the drop date but
did not earn credit (WDF), or dropped the course before the mid-
semester drop date. For this course students must earn a C or better
to proceed to the next course, so C- students were categorized in
the WDF group. Drops include students who dropped the course
between the start of semester until the drop date which is roughly
six weeks after the start of the semester. Between the drop date
and last day of classes, students can request to be dropped from the
course, but they will receive a grade of W on their transcript.

5.1 RQ1: Does CS1 grade predict CS2 grade?

For our dataset, CS1 grade reasonably predicts CS2 grade. Figure 1
shows the relationship between CS1 grade and CS2 grade.
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Figure 1: CS2 performance based on CS1 grades

Students need a grade of C or better in CS1 before they can
complete CS2, hence the grade distribution for CS1 only includes
the range of C to A grades. As shown in Figure 1, the grades of
students who took CS1 at our institution are correlated with their
CS2 grades. This correlation is statistically significant with a p-
value < .0001 and a correlation coefficient of 0.49. The mean grades
for both courses for this group is in the B range, at 3.05 for CS1
and 3.11 for CS2. As shown in the box-plot, there is variation in
performance but CS1 grade is a significant factor in CS2 grade. For
each category of CS1 grade students have an average grade in CS2
that is slightly higher, notably the B+ CS1 students averaged an
A-(3.7) in CS2. These findings align well with many previous studies
that have correlated CS1 and CS2 grade as discussed in Section 2.

5.2 RQ2: Do demographics factors such as
gender, race, and student’s major influence
persistence (staying or dropping) and
performance (passing or failing) CS2?

To examine demographic factors (gender, race, and major) that
may influence student performance in CS2, we looked at each of
these factors separately and examined the performance of students
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belonging to each group within a given factor. For race and major,
several groups were aggregated to ensure the anonymity of students
in the small sample size as required by our IRB guideline. Figure 2
shows the corresponding box-plot for groups within each factor
where student performance in CS2 can be compared across the
various groups for each factor.
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Figure 2: CS2 performance based on gender, race and major

We further analyzed the relationship between groups by running
a Chi-squared analysis on each factor based on three possible CS2
outcomes (passing, not passing (WDF), or dropping the course). Our
Chi-squared analysis reveals that for gender (y2 = 1.24, p = 0.53)
and race (y2 = 9.26,p = 0.16), there is no significant difference
between CS2 outcome-based on gender or race groups. On the other
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hand, the Chi-squared calculation shows a significant difference
is observed for student major (y2 = 30.85,p < 0.001 * *x). A
post hoc test was performed on student major to further find the
groups that show this significance and our analysis indicates that
the significance difference is seen for Undeclared Engineering and
Pass grade, and Undeclared Engineering and WDF.

Table 3: Student Major Contingency Table

Major Pass WDF Drop Total
Undeclared 267 (84.8%)** 14 (4.4%)** 34(10.8%) 315
Other Eng 44 (69.8%) 3(4.8%) 16 (254%) 63
cs 43 (78.2%) 7 (12.7%) 5(9.1%) 55
CMDA 62 (69.7%) 13 (14.6%) 14 (15.7%) 89
Other 59 (67.0%) 11(12.5%) 18(20.5%) 88
Total 475 (77.9%) 48 (7.9%) 87 (143%) 610

** Significance was detected in the Chi-square post hoc test.

Table 3 shows the contingency table for student major, and high-
lights the cases where we see a significance based on our post hoc
analysis of the Chi-squared test. Given that this dataset is from a
spring semester, a large number of undeclared engineering fresh-
man students are included in this class. These students usually have
the intention of becoming CS majors, and take CS2 in the spring
term of their freshman year as a follow-up to the CS1 course they
take in their first semester. It is not surprising that this group has
outperformed other groups, as becoming a freshman engineering
student is competitive and students who are admitted to the College
of Engineering tend to be strong students. While we cannot make
inference about the variations in the other groups in this factor,
we are not surprised that those who are declared as CS majors and
taking CS2 during their second year are not performing as well as
freshman engineering or other engineering students. Taking CS2
after being a declared CS major means that the student is behind
schedule in their CS curriculum. The CMDA major is a less com-
petitive major and has a higher rate of admission than COE. We
expect these factors relate to the overall distribution of grades for
students in each of these groups, but further analysis and qualitative
measures are needed to further investigate these results.

5.3 RQ3: Does CS1 pathway to CS2 (standard
CS1 at our institution, APCS, transfer credit
for CS1, other course sequence at the
institution) influence persistence and
performance in CS2?

To get a better grasp of pathways that lead to CS2, our next analysis
was to look at the CS1 sources and where students gained their pro-
gramming experience before they came to CS2. As described earlier,
the traditional CS1 course at our institution is a Java-based program-
ming course required for all CS majors and minors. Students may
come to CS2 from other pathways. AP Computer Science is popular
among our freshmen engineers who plan to major in CS. If they
score a 3 or higher on their APCS test, they receive credit for CS1
and can move directly to CS2. Other pathways include a sequence
of Python courses which is popular among our CMDA majors as
a substitute for CS1. Our Electrical and Computer Engineering
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department also offers an introductory programming course in C
language which can fulfill the CS1 requirement. Transfer credit
for CS1 can come in the form of transfer credits from community
colleges or other universities and International Baccalaureate high
school programs. Based on the data summarized in Table 4, about
half of our students take our CS1 course, and the second largest
source for CS1 credit is AP Computer Science. Table 5 shows the
number of courses a student took prior to CS1. The table indicates
that more than half of our students come to CS2 from a single
college course, which in all likelihood is CS1 or APCS. Students
who have taken more than 3 courses, tend to have brought those
courses as electives from a community college. Our institution does
not give transfer credit for CS2 from a community college, so prior
CS work at a community college tends to be transferred into other
courses. A handful of students have come into CS2 without any
prior CS coursework. These students tend to be either university
staff, master’s students, or someone with special permission to take
the course.

Table 4: CS1 Pathway Contingency Table

CS1 Path Pass WDF Drop Total
Cs1 262 (76.8%) 26 (7.6%) 53 (15.5%) 341
AP CS 154 (83.7%) 12 (6.5%) 18 (9.8%) 184
OtherPathatU  35(79.5%)  4(9.1%) 5(11.4%) 44
Transfer 24 (58.5%)"* 6(14.6%) 11(26.8%) 41
Total 475 (77.9%) 48 (7.9%) 87 (14.3%) 610

** Significance was detected in the Chi-square post hoc test.

Figure 3 shows the corresponding box-plot for groups within
each factor where student performance in CS2 can be compared
across the various groups for each factor. We further analyzed
the relationship between groups in each factor by running a Chi-
squared analysis on each factor. Our Chi-squared analysis reveals
that for both the CS1 pathway (y2 = 13.53, p < 0.05%) and number
of prior CS courses (y2 = 18.22,p < 0.01 * %), a significant differ-
ence is observed. A post hoc test was performed to further find
groups that show this significance and our analysis indicates that
the significance difference is seen for Transfer and Pass grade, and
1 course and WDF, and 2 courses and WDF as seen in tables 4 and 5.

Table 5: Number of CS courses before CS2

Number Pass WDF Drop Total
0 3 (37.5%) 2 (25.0%) 3 (37.5%) 8
1 324 (81.0%) 22 (5.5%)** 54 (13.5%)** 400
2 105 (71.4%) 20 (13.6%)** 22 (15.0%) 147
3 ormore 43 (78.2%) 4(7.3%) 8 (14.5%) 55
Total 475 (77.9%) 48 (7.9%) 87 (14.3%) 610

** Significance was detected in the Chi-square post hoc test.

6 DISCUSSION

Our analysis corroborates previous research on predictors of CS2
performance and also provides some new and specific insights that
can be further investigated. CS1 grades are significant factors in
our students’ CS2 grades. Our results confirm findings in previous
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Figure 3: CS2 performance based pathways/prior courses

studies with smaller sample sizes [4, 9, 10] and also a study with a
similar sample size [12]. In all of this previous work, CS1 grades
were found to have a statistically significant effect on CS2 grades.
Furthermore, in our study neither race nor gender were significant
factors in whether a student passed, did not pass (WDF), or dropped
the course. Previous studies have also shown that no significant
gender differences were found when looking at factors that may
contribute to student success in introductory CS courses [15, 16].
However, major was a significant factor in our study. Undeclared
Engineering majors, who are College of Engineering students who
have not yet declared a specific major, had a high rate of passing
the course and a low rate of not passing the course. This population
comprises a little more than half the students in the course and are
mostly freshmen who are very interested in, or at least considering,
becoming CS majors. Students who take CS2 in their freshman year
may have APCS credit for CS1 or may begin their CS1 coursework in
their first semester of their freshman year along with a demanding
general engineering curriculum and are likely very motivated.
Other factors that were also significant in whether a student
passed, did not pass (WDF), or dropped the course were the type of
CS1 course that the student took and the total number of CS college
courses the student took before CS2. Students who transferred CS1
credit have a significantly lower pass rate than students who earned
CS1 credit via APCS or at our institution. While the CS2 course in-
tentionally attempts to help fill in CS1 gaps, it is not enough. Efforts
have begun to revamp and synchronize CS1 curriculum with feeder
community college and this analysis verifies such efforts are needed.

291

SIGCSE ’22, March 3-5, 2022, Providence RI, USA

Expanded studies across semesters can provide a larger dataset to
also investigate International Baccalaureate CS1 preparation.

The APCS students have a high pass rate but it was not signif-
icant. It is of interest to note that these students are likely very
similar to the A and B students from CS1. Students who earn a 4
and 5 on the APCS test have a similar experience level to students
who earn a B or A in our CS1 course. Because students who earn
a 3 on the APCS course are encouraged to repeat CS1, the APCS
population is comprised of previously higher performing students
since other CS1 students may have earned a C.

Students who only took one CS course before CS2 had signifi-
cantly lower rates of WDF or drop in CS2. These are most likely
students from CS1 or APCS. Students who had 2 courses before CS2
had a higher rate of not passing the course. Further investigation
could indicate which sequences of courses these 20 students took
and the analysis of a larger dataset across several semesters may
provide more information. This appears to be a group who may
benefit from added academic support in CS2 or additional advising
and mentoring. A qualitative study may provide additional infor-
mation for how to better support this group. Not surprising is that
the students with no previous CS courses had lower pass rates, but
this set is too small to be significant and requires further study.

6.1 Threats to Validity

While analyzing this dataset was insightful, some categories of
students were still in the single digits and we could not fully inves-
tigate those categories. A dataset across several semesters would
provide more information. Our dataset indicated which CS courses
students earned credit for, but did not indicate which courses were
taken multiple times, which could affect a student’s performance.

Internal Validity: Since we only have one data collection point
for each participant, there is no potential for history, maturation, or
instrumentation threats. Because there are no defined experimental
and control groups in this study, a direct causality between process
measurements and our outcomes cannot be inferred. Our sample
size is large, and we believe the diversity in our student population
is enough so that our study does not suffer from selection bias.
Differential experience could be a potential threat to this study, as
students come from diverse academic backgrounds.

External Validity: Our findings are based on a particular se-
mester data for students at a larger research institution during the
COVID pandemic. As such our results might not be generalizable
to all undergraduate students, or for a regular semester without the
effects of COVID. However, the characteristics of our students are
representative of typical undergraduate students who enroll in CS2
offered at large research institutions in the United States.

7 CONCLUSION

We verified that CS1 grade predicts CS2 grade but we also performed
novel analysis on factors impacting student performance in CS2 as
indicated by passing, not passing, or dropping the course. Gender
and race were not significant factors but undeclared engineering
majors stood out as high performers and students’ CS pathway
leading to CS2 was also significant. Notably, students with CS1
transfer credit had significantly lower pass rates. Students with
only 1 previous CS course credit were less likely to drop or not pass
the course.
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