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ABSTRACT
CS1 student success rates are a longstanding issue in the computer
science community. Indicators of performance prior to CS1 con-
tinue to be investigated in research, especially concerning prior
programming and math courses taken at the high school level. This
study aims to take a look at students’ high school socioeconomic
neighborhood status and determines whether there is a correlation
to CS1 performance. Specifically, we examine the Area Deprivation
Index (ADI) of the high schools that CS1 students attended and the
passing rates in CS1 based on the socioeconomic status of these
high schools. The goal is to compare the performance of students
from socioeconomic disadvantaged high schools to students from
advantaged high schools. In this research, we find that students
from the top 15% high schools ADI percentile pass CS1 at a higher
rate with a significant difference.

1 BACKGROUND/METHOD
In computer science education, there is a large body of literature
concerning the connection of high school preparation and success
in CS1. Studies have shown both programming and math courses
from high school can be predictors of performance in CS1 [1].
Our research aims to investigate the impact of a high school’s
socioeconomic neighborhood on a student’s CS1 performance.

Our method is to match each student’s high school to a socioe-
conomic index measure with the goal of determining if there is a
correlation between a student’s high school socioeconomic status
and the student’s performance in CS1. The socioeconomic index
measure used in this study is the Area Deprivation Index (ADI).
ADI measures the socioeconomic status on a national percentile of
a United States’ census block group neighborhood on seventeen
different socioeconomic factors [2, 3].

We use overall final CS1 grade as the performance metric to
determine the passing rate of the students. We define the passing
CS1 group as the group of students who successfully pass CS1 with
a sufficient grade for enrollment in CS2. Alternatively, the non-
passing group are those students who receive an insufficient grade
for enrollment in CS2, or those who withdraw from the course prior
to the end of the term.
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2 DATA
Our data consists of seven years of CS1 student records from Vir-
ginia Tech, including their course information, final grades, demo-
graphic information, high school information, and their majors.
From our data set, 4863 students attended a high school in the
United States, and this group will be the population studied in our
work. Overall, the passing rate of this population is 75.8%.

3 RESULTS
In our research, we separated our student population by ADI per-
centile splits in order to compare how students from a more advan-
taged high school region perform relative to students from a less
advantaged high school region. We examined students with a high
school ADI in the top 50%, top 15% and bottom 15% of the national
percentiles to compare how these groups performed against the
rest of the population. As shown in Table 1, we found that stu-
dents from the top 15% of advantaged high school neighborhoods
pass CS1 statistically more often than those from the bottom 85%.
Additionally, students in the top 50% of advantaged high school
neighborhoods passed CS1 statistically more frequently. From these
results, we found a preliminary correlation between high school
socioeconomic advantage and CS1 passing rates.

Table 1: Passing rates of CS1 students based on high school
neighborhood ADI percentile splits

ADI Splits Passing Rate Passing Rate p-value
(top %, bottom %) of Top Split of Bottom Split

(50, 50) 76.32% 73.23% 0.038*
(15, 85) 77.57% 74.46% 0.006**
(85, 15) 75.77% 77.18% 0.344

The futurework of this researchwill further explore passing rates
between ADI groups, as well as the use an additional socioeconomic
index, Social Deprivation Index (SDI). SDI is measured over census
tracts and counties, which will help us compare our findings with a
larger region surrounding the students’ high schools. Additionally,
we plan to investigate whether students’ demographic information
and majors have any correlation to CS1 performance.
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