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Data-driven deep learning has provided us with many amazing technologies
in recent years. However, these techniques are unable to perform well at
intelligence tasks that require learning higher-level concepts and
abstractions like reasoning about analogies. In contrast, symbolic entities
such as logical formulae or programs represent knowledge in ways that can
be combined and adapted to different applications. Is a marriage between
the two worlds possible? Can we learn interpretable, robust, and composable
concepts from data?

Yes! | will present two applications from the emerging area of neuro-symbolic
learning that seeks to combine deep learning with symbolic learning. | will
focus in particular on learning logical formulas and illustrate how to build
intelligent systems that go beyond the capabilities of deep learning.

Students of mathematics can understand how their knowledge of
mathematical objects and techniques is useful and important in building
emerging technologies.

Adithya Murali is a PhD student at the University of lllinois at Urbana-
Champaign. He works on building trustworthy software systems and is
particularly interested in those that integrate classical algorithms with
components whose behaviour is learned from data. He employs techniques
and works on applications across the areas of program verification, program
synthesis, and machine learning.
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Abstract: Block-based programming environments are increasingly used to introduce computing concepts to
beginners. However, novice students often struggle in these environments, given the conceptual and open-
ended nature of programming tasks. To effectively support a student struggling to solve a given task. it is
important to provide adaptive scaffolding that guides the student towards a solution. We introduce a scaffolding
framework based on pop quizzes presented as multi-choice programming tasks. To automatically generate
these pop quizzes, we propose a novel algorithm, PQuizSyn. More formally, given a reference task with a solution
code and the student's current attempt, PQuizSyn synthesizes new tasks for pop quizzes with the following
features: (a) Adaptive (i.e. individualized to the student's current attempt). (b) Comprehensible (i.e. easy to
comprehend and solve), and (c) Concealing (i.e.. do not reveal the solution code). Our algorithm synthesizes these
tasks using techniques based on symbolic reasoning and graph-based code representations. We show that our
algorithm can generate hundreds of pop quizzes for different student attempts on reference tasks from "Hour of
Code:Maze Challenge® and Karel. We assess the quality of these pop quizzes through expert ratings using an
evaluation rubric. Further, we have built an online platform for practicing block-based programming tasks
empowered via pop quiz based feedback. and report results from an initial user study.
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