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Project goals

>

Transform programming-centric computer science education
approach to a systems-oriented and software
engineering-centric one.

Infuse professional skills development process into the entire
curriculum.

Dramatically increase retention and graduation rates.

Recruit significantly more students from underrepresented
groups.

Personalize teaching and learning in both formal and
informal settings.

Establish pipelines with middle schools, high schools, early
college high schools, and community colleges to bring
awareness of computing and computing careers.
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Why personalize learning?
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It is a means to address diversity in learning.
Availability of enabling technologies.
Ubiquity of handheld end-user devices.
Just-in-time, anytime, anywhere learning.
Learning for formal and informal settings.

Beginning of a jorney towards creating a level playing field and
removing educational inequalities.



What is personalization of learning?

Audience feedback (a 5-minute individual /team activity).
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scalable, but not necessarily effective for all students.
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Current approaches to personalization of learning (1)

» Drastically varying views: increased student engagement in the
classroom, blended classrooms, flipped classrooms,
collaborative learning/interaction in the classroom, ...

» Current one-size-fits-all approach to education is highly
scalable, but not necessarily effective for all students.

P Existing approaches are not scalable and are very expensive
— Orlando, Florida area private schools, offer one-on-one time
with teachers.

» MOOCs experiments



Current approaches to personalization of learning (2)
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Current approaches to personalization of learning (3)
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ISPeL - Interactive System for Personalization of Learning
Inclusive pedagogy
Interactive and exploratory learning

The order of topic traversals may vary from one learner to
another

Retrieval practice

Contextuaized scaffolding
Frequent and immediate feedback
Learner dashboards

User modeling
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ISPeL approach to personalization (2)

Topic-based authoring with video aupplements
Ontology-driven
Pandoc/Markdown and JupyterLab for topic-based authoring

Information retrieval, natural language understanding, and
machine learning tools

> Automated question generation
P> Automated question answering via chatbots

P> Pre-tests, post-tests, and practice questions
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ISPeL design — version 2
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ISPel design — version 3

Students Instructors System Admins

BRE &I

~
Web Application XQuery and XSLT
[ (Targets All Devices)] [ R e j ( Query Languages
[ BaseX Native XML Database J [ DITA Open Toolkit ]
DITA Topics and Maps
- J

Figure 6: ADCyL delivery system



ISPeL design — version 4
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JupyterLab as a Data Science platform

» JupyterLab as a platform for reproduciable research

» JupyterLab as a medium for interactive and exploratory learning



JupyterLab as a Data Science platform

» JupyterLab as a platform for reproduciable research
» JupyterLab as a medium for interactive and exploratory learning

» Plotly.js (an open source JavaScript library) for creating
graphs and dashboards



JupyterLab demo



JupyterLab demo

Figure 8: JupyterLab demo
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ISPel demo

» Interactive System for Personalized Learning (ISPel)



Questions?

Figure 9: Questions?
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