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Complexification of higher
education

Learning needs are complex, ongoing

Simple singular narrative won't suffice going
forward

The idea of the university (and learning) is
expanding and diversifying
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Human and machine intelligence

How do these interact in the future of
higher education?



Important to know what works
where

Ineffective to

— Scale through humans what should be scaled

through technology

* Inferring and detecting knowledge and other key
aspects of learner

— Trying to scale through technology what
should be scaled by humans

* Intervening on deep misconceptions or in the face
of disengagement



Knowledge development, learning, is (should
be) concerned with learners understanding
relationships, not simply memorizing facts.

i.e. naming nodes is “low level” knowledge
activity, understanding node connectivity, and
implications of changes in network structure,
consists of deeper, coherent, learning



Research broadly, analytics &
visualization specifically, is a
structured process of relationship
discovery




“More is different”
Anderson (1972)



Overload is not new

“Confusing and harmful abundance of

books”
Conrad Gesner (1550)

Blair, Journal of History of Ideas (Jan, 2003)



Visualization is a brokering entity
between quantity and human
sensemaking



Enter learning analytics

“Learning analytics is the measurement,
collection, analysis and reporting of data
about learners and their contexts, for
purposes of understanding and optimizing
learning and the environments in which it

occurs”
LAKT1



"... escalating the speed of research on
many problems in education.”

“Not only can you look at unique learning
trajectories of individuals, but the
sophistication of the models of learning

goes up enormously.”
Arthur Graesser, Editor,
Journal of Educational Psychology



Examples



PREDICTION DISTRIBUTION - FALL 2014 - FALL 2015

VERY LOW
28 STUDENTS

LOW
309 STUDENTS

MODERATE
499 STUDENTS

HIGH
1,431 STUDENTS

VERY HIGH
2,083 STUDENTS

1%
7%

31%
46%




Figure 1. Degree Compass
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BIOL 1010: Principles of Life
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Social Networks Adapting Pedagogical Practice (SNAPP)

.

http://research.uow.edu.au/learningnetworks/seeing/snapp/index.html




INSTITUTIONAL DATA SOURCES
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Subway maps: |OLC



COCOA Grant

How does the architecture of a technology
space influence learner agency and

autonomy?

Wikipedia, Stack Exchange, MOOCs

Pathways, learner profiles

NSF #1546393



Problem is quality of educational
research

Learning/educational research is a
horizontal concern in the academy

ER is contested space — ideology, activism
Traditional research simply doesn’t work (in

terms of quality, generalization, impact). But
emerging models are not scientific.



Research challenge

1. Defining and architecting a knowledge
space

2. Detailing human learning...but in a
contextual, dependency model



In one of the largest efforts to build a
comprehensive catalog of genetic vulnerabilities
in cancer, researchers from the Broad Institute of

MIT and Harvard and Dana-Farber Cancer
Institute have identified more than 760 genes
upon which multiple types of cancer cells are
strongly dependent for their growth and survival.

Graphic: The Broad Institute of MIT and Harvard



Concept architecture
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Personal Knowledge Graph

People — learners, students, everyone —
should have a personal knowledge graph
(PKGQG)

A network model of what we know

| earner-owned
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