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1 SUMMARY

Working with real-world data has increasingly become a popular
context for introductory computing courses [1, 5, 7, 9, 10]. As a
valuable 21st century skill, preparing students to be able to divine
meaning from data can be useful to their long-term careers [4].
Because Data Science aligns so closely with computing, many of
the topics and problems it affords as a context can support the core
learning objectives in introductory computing classes. In many
instances, incorporating a real-world dataset to provide concrete
context for an activity or assignment can improve student engage-
ment and understanding of the abstract educational content being
presented.

However, there are many problems inherent to bringing real-
world data into introductory courses. How do instructors, with
finite amounts of time and energy, find and prepare suitable datasets
for their pedagogical needs? Once the datasets are ready, how can
students conveniently interact with and draw meaning from the
datasets, especially when they are used in complex projects that
are typical of later introductory courses? On the other hand, how
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does an instructor balance the complexities of using real-world
datasets in the classroom, making sure that students appreciate the
meaningfulness of course activities and their connection to learning
objectives?

This panel brings together experts with experience in using
real-world data in introductory computing courses. Each panelist
provides unique perspectives and skills to the problem of preparing,
interacting, visualizing, and using pedagogical datasets. This panel
should be of particular interest to instructors who are considering
integrating current and real-world data into their assignments and
projects, and to educational developers who want to create and
manage datasets for pedagogical purposes. The panel will follow
a conventional format: 5 minutes of introduction, 10 minutes for
each panelist to present, and then 30 minutes for audience Q&A.

2 AUSTIN CORY BART(MODERATOR)

Austin Cory Bart is the lead developer for the CORGIS project
(https://think.cs.vt.edu/corgis), which seeks to make a Collection of
Really Great and Interesting dataSets available to computing edu-
cators [2]. The CORGIS site has over 40 datasets in a range of topics
including health, literature, geological sciences, history, and much
more. Each dataset is available in various data formats, through
convenient language bindings, and in a powerful exploratory web
interface. In addition to the datasets, the CORGIS project has in-
frastructure for managing its complex collection and myriad for-
mats. The development of this infrastructure and these datasets
have led to the authoring of an on-line text targeted at educa-
tional developers on the subject of preparing pedagogical datasets
(https://think.cs.vt.edu/pragmatics).

Pedagogical Datasets are distinctive from regular datasets in that
they are meant to be embedded in assignments and projects, and
therefore can be tied to learning objectives and a learner context.
After collection, their structure and information must be suitably
scaffolded to ensure that the learners are capable of processing the
data. Usability and navigability are crucial in their design, but there
are many other design choices to consider. This presentation will
briefly highlight the problems, strategies, and experiences that Bart
has encountered while designing datasets for the CORGIS project.
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3 KALPATHI SUBRAMANIAN

Kalpathi Subramanian is an associate professor of computer science
at the University of North Carolina at Charlotte. For the past few
years, he hasled a team of investigators and developers as part of the
BRIDGES project[3]. BRIDGES (Bridging Real-world Infrastructure
Designed to Goal-align, Engage, and Stimulate) provides a software
infrastructure designed to enable the creation of more engaging
assignments in data structures and algorithms courses by providing
students with a simplified API (Java, C++ supported, with Python
APIin progress), allowing them to populate their own data structure
implementations with live, real-world, and interesting data sets,
such as those from social networks, entertainment, scientific, social
or cultural data. In addition, the BRIDGES system provides the
capability to visualize and share the constructed data structures via
a web link, which can be highly engaging to freshmen/sophomore
students.

In this talk, Dr. Subramanian will present recent work using
BRIDGES, new datasets that have been integrated into BRIDGES,
its impact on students over the past few years, and experiences of
external users of BRIDGES. A key and current goal of BRIDGES
is to continue interfacing with new datasets, creation of highly
engaging assignments, and mechanisms for dissemination to the
larger CS education community. In this regard, work is underway
on building interfaces to CORGIS datasets, led by Bart et al. [2].

4 RUTH ANDERSON

Ruth Anderson is a Senior Lecturer in computer science at the
University of Washington. For the past four years she has taught
CSE 160 Data Programming [1], which aims to equip students
with the skills necessary to use programming to answer questions
about data sets. The course is an introduction to programming that
teaches the basics of Python with a focus on language constructs
needed to process data files. Assignments are drawn from science,
engineering, business, and the humanities and expose students to a
variety of data types (output from a DNA sequencer, images, text,
election results, social networks). For early assignments students
are given starter code that handles much of the file reading. Later
assignments introduce students to the concept of data cleaning
and give them experience doing so. The course culminates in an
individual or partner project of students’ own design. Students
are required to propose a data set they will use and an analysis
they will complete. They independently design and implement a
program to answer a question about a data set and present their
results in written and oral formats. The goal is that by the end
of the course students can use programming to pose and answer
interesting questions about data sets they care about from a variety
of domains.

5 NADEEM ABDUL HAMID

Nadeem Abdul Hamid is an associate professor of computer science
at Berry College. For the past several years, he has been developing
a software framework [8] to facilitate the use of online data sources
in introductory computer science courses. The Sinbad (Structure
INference and Binding Automatically to Data) library enables stu-
dents to easily access online data sources in standard formats (CSV,
JSON, XML) with minimal syntactic overhead and no need to deal
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with low-level issues related to parsing and extracting data. Given
a data source URL, the library (currently implemented in Java with
a Python version in active development) infers the structure of
available data, downloads, caches, parses, and binds the data to
programmer-defined data structures and representations. Nadeem
has used this library for three years in an introductory program-
ming course for non-majors, using Processing [6]. Students are
provided a set of labs to practice accessing data at increasing levels
of complexity - from primitive data and simple objects to lists of
objects (where the class definitions can be provided by students
themselves rather than by the instructor or the Sinbad library). For
the final project in the course, students are then asked to find a data
source on their own and develop an interactive GUI visualization of
the data using Processing. This presentation will highlight the goals
and rationale behind the design of the Sinbad project, technical
and pedagogical challenges and opportunities, and reflect on the
complementary nature of this project to the approaches adopted
by the other panel participants.
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