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George Siemens, PhD

What is Al?

How does it impact higher
education?

What changes do we need make?
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Humans have confined intelligence to a small slice of its overall presence in
nature and society, focusing almost exclusively on cognitive capability
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Al learns faster than we do

Reduces the value of the traditional types of intelligence that we focus on
as a society

Epistemological 2 Ontological

A change that changes everything
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Knowledge is a pattern of connections
New knowledge builds on (relates to) what is already known

Innovation requires openness for new connection forming, new creations, new
mashups

“a thousand threads that lead from the locomotive to the very beginning of the
modern world”

Rosen, 2010
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The process may be more like stitching together known parts than
pioneering a complete route from scratch”

W. Bryan Arthur, 2006

Viabilit
Steam a
Wheels
Motion
Transportation need Scientific progress
Entrepreneurship Metal workers:
cylinders
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Connection forming and seeing across large data
spaces is where Al is at its best

It’s networks all the way down.

Combinatorial creativity (Popova)
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Change in biological systems fails to keep
pace with change in technological systems

Information pace exceeds humanity’s
ability to apprehend
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Abundance creates scarcity

What does information consume?

“What information consumes is rather obvious: it consumes the
attention of its recipients. Hence a wealth of information creates a
poverty of attention and a need to allocate that attention efficiently

among the overabundance of information sources that might consume
it.”

Herbert Simon
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How did we get here?
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A Proposal for the
DARTMOUTH SUMMER RESEARCH PROJECT ON ARTIFICIAL INTELLIGENCE
s - Lig (3
We propose that a 2 month, 10 man study of artificial intelligence be
carried out during the summer of 1956 at Dartmouth College in Hanover, New
Hampshire. The study is to proceed on the basis of the conjecture that every
aspect of learning or any other feature of intelligence can in principle be so pre-
cisely described that a machine can be made to simulate it. An attempt will be
made to find how to make machines use language, form abstractions and concepts,
solve kinds of problems now reserved for humans, and improve themselves. We
think that a significant advance can be made in one or more of these problems if
a carefully selected group of scientists work on it together for a summer.
The following are some aspects of the artificial intelligence problem:
1) Automatic Computers
If a machine can do a job, then an automatic calculator can

be programmed to simulate the machine. The speeds and

memory of present compt may be
to simulate many of the higher functions of the human brain,
but the major obstacle is not lack of machine capacity, but

our inability to write programs taking full advantage of what

we have.

2) How Can a Computer be Programmed to Use a Language

It may be speculated that a large part of human thought con-

sists of manipulating words according to rules of reasoning

Photo courtesy Dartmouth College

“The study is to proceed on the basis
of the conjecture that every aspect of
learning or any other feature of
intelligence can in principle be so
precisely described that a machine can
be made to simulate it.”

195
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1950: Turing: “Can a machine think”

1959: Samuel: Machine learning: “gives computers the ability to learn without
being explicitly programmed”

1968: Winograd: SHRDLU, natural language program

1984: Al winter forecast at AAAI (Minsky, Schank)

Late 80s/90s: Carpenter’s chatbots, A.L.I.C.E

1997: Deep Blue

2000: ASIMO

2010: ImageNet

2011: Watson

Then many things: Siri, Cortana, Alexa, Bixby, Google Home, Sophia

Many practical benefits: spam, recommendation, medical imaging, fraud
detection, NLP, etc.
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Artificial Intelligence

RAa

Machine Learning

Neural Networks

Deep Learning

8
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But.

Something starts to change...

20
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The Revolution

IMAGE
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Attention Is All You Need

Ashish Vaswani* Noam Shazeer* Niki Parmar* Jakob Uszkoreit*
Google Brain Google Brain Google Research Google Research
avaswani@google.com noam@google.com nikip@google.com usz@google.com

Llion Jones* Aidan N. Gomez* | Fukasz Kaiser*
Google Research University of Toronto Google Brain
llion@google.com aidan@cs.toronto.edu lukaszkaiser@google.com

Illia Polosukhin* ¥
illia.polosukhin@gmail.com

Attention is all you need. Advances in neural information processing systems, 30.

Vaswani, A., Shazeer, N., Parmar, N., Uszkoreit, J., Jones, L., Gomez, A. N., ... & Polosukhin, . (2017).

23
Foundation models
Feels like very early AGI
Departs from traditional Al by breaking the trained=one application approach
What is it? Train a model on huge amounts of data. Use it in many applications. (i.e. LLM)
24
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1980S-ERA NEURAL NETWORK DEEP LEARNING NEURAL NETWORK
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Waldrop, M. M. (2019). What are the limits of deep learning?. Proceedings of the National Academy of Sciences, 116(4), 1074-1077.
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Silver, D., Schrittwieser, J., Simonyan, K., Antonoglou, |., Huang, A., Guez, A., ... & Hassabis, D. (2017). Mastering the

game of go without human knowledge. Nature, 550(7676), 354-359.
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27
After three days of self-play training, AlphaGo Zero defeated AlphaGo - which
had defeated 18-time world champion Lee Sedol - by 100 games to 0.
28
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30
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“decision quality significantly improved for the players with Al access
after they gained access to reasoning processes of Al”

Shin, M., Kim, J., & Kim, M. (2021). Human learning from artificial intelligence: evidence from human go players’
decisions after alphaGo. In Proceedings of the Annual Meeting of the Cognitive Science Society (Vol. 43, No. 43).

31

Similar pattern
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Al Progress Measurement

https://www.eff.org/ai/metrics

Select Al Index technical performance benchmarks vs. human performance
Source: Al Index, 2024 | Chart: 2024 Al Index repart
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= = Figure 21167 SAI, 2024
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Figure 5 — Relationships between GAMMAN and FM developers?®

Legend
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- - Investment
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GAMMAN

m Adept Al Al21 Labs Anthropic Cohere Contextual Al Falcon LLM m Hugging Face Inflection Al
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Al Foundation Models Update Paper, 2024 (UK)
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Trends in Al for 2025

1. Alin everything (cars, software, phone, everything)

2. Multi-modal Al (Gemini 2.0/CGPT)

3. Open source LLMs (Mistral, Llama 3+, DeepSeek)

4. Small LLMs (Phi-, Orca, Llama 3.3). On your phone: i.e. MTC Chat

5. Robotics (ALOHA, Figure)

6. Maturation of frameworks/platforms/infrastructure (cost of development,
technically, are low)

7. Al beyond generative Al (DeepMind)

8. Agents, Agents, Agents

37

How does it impact higher
education?

38

19



CSU Board of Trustees Spring Retreat
Session | - Artificial Intelligence (Al)
February 24-25, 2025

Two Questions

1. What knowledge, skills, and ways of being do you want to learners
to develop to prepare them for the emerging world of automation
and AI?

2. How will those knowledge, skills, and ways of being be developed
(taught and learned) by the university?

39
Klarna Stopped All Hiring a Year Ago to Replace Workers With Al
22% headcount reduction
“Al assistant, which is powered by OpenAl, is doing the work of 700 full-
time customer service agents”
40
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Sebastian Siemiatkowski & K [z]
@klarnaseb

We just had an epiphany: in a world of Al nothing will be as valuable as
humans!

Ok you can laugh at us for realizing it so late, but we are going to kick off
work to allow Klarna to become the best at offering a human to speak

toll!

So excited about this, more to come!

( b Ut Nnow Last edited 10:44 AM - Feb 14, 2025 - 85.5K Views

apparently QO 46 45 Q 1o [ 38 2,

backtracking) @ vostourray s
‘ Sebastian Siemiatkowski £ K. @klarnaseb - Feb 14 X

We will continue to invest and improve our Al support. But the truth is the
cost savings it generates and improvement in quality. Allows us to double
down on making sure the human service part of Klarna becomes even
better. More to come!

Os 01 (WA it 41K N a

41
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Al Scientist, Sakana Labs

Scientist inputs The Al co-scientist multi-agent system
L Research plan Generation Agent bl
Research goal configuration AL
- Literature exploration
Scientist describes a Simulated scientific debat
Scientist research goal along with C o~ ol = Al co-scientist
WW' experiment Ranking Agent Reflection Agent The Al co-scientist
o constraints, and other tournaments continuously generates,

The scientist interacts attributes. Full review with web search reviews, debates, and

with the system by Research hypotheses . : : improves research

. I
specifying a research Add idea comparison and ranking bl rsvnew hypotheses and
goal in natural language. Review ide with scientific debate in Tournament review proposals toward the

They can also suggest perrondhetn o tournaments. Limitations Deep verification research goal provided

their own ideas and Discuss research and top win-loss patterns by the scientist.

proposals, provide are summarized and
feedback and reviews, provided as feedback to Evolution Agent
and interact via a chat other agents. This enables Inspiration from other ideas
interface to guide the Research proposals and iterative improvement in Simoiificati Toolllee’

co-scientist system. overview quality of research pification Search

hypothesis generation Research extension
e - - Top-ranked research s Additional tools
scuss via " hypotheses and proposals self-improving loop. Proximity Check Agent
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- A
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Research overview formulation
The Al co-scientist system design
Google Al Co-Scientist, 2025

22



CSU Board of Trustees Spring Retreat
Session | — Artificial Intelligence (Al)
February 24-25, 2025

What took us months and years to do AlphaFold was able to do in a
weekend.

Professor John McGeehan, Former Director for the Centre for Enzyme Innovation (CEl)

It normally takes four years to identify and characterise one of these
small proteins. With the help of AlphaFold we managed 23 in a few
months.

Professor Renier van der Hoorn, University of Oxford

45
Coding companions
Bl codeium
46
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WAYMO

47

FIGURE O2

(Now with Helix)

48
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Advancing on all devices

RAY-BAN META SMART GLASSES

RAY-BAN | META WAYFARER
$299.00

T~ o W T Ve W 3o

49
World Models
“perceive, generate, and interact with the 3D world”
50
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Medical

“ChatGPT on its own performed very well, posting a median
score of about 92—the equivalent of an “A” grade.
Physicians in both the non-Al and Al-assisted groups earned
median scores of 74 and 76, respectively”

Original Investigation | Health Informatics

October 28, 2024

Large Language Model Influence on
Diagnostic Reasoning

A Randomized Clinical Trial

Ethan Goh, MBBS, MS"2; Robert Gallo, MD3; Jason Hom, MD*; et al
» Author Affiliations | Article Information
JAMA Netw Open. 2024,7(10):e2440969. doi:10.1001/jamanetworkopen.2024.40969

Human learning ArtlﬁCla]

Cognition sensemaking,

decision-making COgnitlon

Siemens, G., Marmolejo-Ramos, F., Gabriel, F., Medeiros, K., Marrone, R., Joksimovic, S., & de Laat, M. (2022).
Human and artificial cognition. Computers and Education: Artificial Intelligence, 100107.
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AlEd as a topic

Bibliometric data,
16.7%

Intelligent Tutoring
Systems, 1.5%

General AlEd, 47.0%

Al applications in HE

Adaptive Systems

and Personalisation, Adaptive Systems & Personalisation 54.5%
3 Profiling & Prediction 54.5%
Assessment & Evaluation 40.9%

Intelligent Tutoring Systems 21.2%

Assessment and
Evaluation, 4.5%

Profiling and
Prediction, 28.8%

(Bond, M. et al., 2023)

53

Benefits & Challenges

Top five benefits Top five challenges

Personalised learning 12 38.7% Lack of ethical consideration 9 29.0%
Positive influence on learning 10 32.3% Curriculum development 7 22.6%
Reduced planning & admin 10 32.3% Infrastructure 7 22.6%
Greater |n5|ght into student 10 32 3% Lack of teacher technical 7 22 6%
understanding knowledge

AT SRS f BRI 7 226%  Shifting authority 7 22.6%
equity

(Bond, M. et al., 2023.
54

27



CSU Board of Trustees Spring Retreat
Session | - Artificial Intelligence (Al)
February 24-25, 2025

Research Gaps

Top ten research gaps

Ethical implications 27 40.9%
More methodological approaches 24 36.4%
More research needed (in Education) 22 33.3%
More research with a wider range of stakeholders 14 21.2%
Interdisciplinary approaches required 11 16.7%
Research limited to specific discipline areas 11 16.7%
More research in a wider range of countries 10 15.2%
Greater emphasis on theoretical foundations 9 13.6%
Longitudinal studies recommended 8 12.1%
Research limited to a few topics 8 12.1%

55

“Results of the experiment suggest that students tended to rely on rather than
learn from Al assistance. If Al assistance was removed, self-regulated strategies
could help fill the gap but were not as effective as Al assistance. Results also
showed that hybrid human-Al approaches that complement Al assistance with self-
regulated strategies (SAl) were not more effective than Al assistance on its own.”

Darvishi, A., Khosravi, H., Sadiq, S., Gasevi¢, D., & Siemens, G. (2024). Impact of Al assistance on student agency.
Computers & Education, 210, 104967.

56
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What is left for humans?

Using Al and data

Understanding the interconnectedness of things

Reading, anticipating, preparing for the future

Knowing and leveraging how systems change

States of beingness: states and ways of being

Navigating complexity

Collaborating with non-human intelligence

Engaging in and respecting cultural knowledge

Attention to self: mental health self-support

Using processes of sensemaking, meaning making, and wayfinding

57

What changes do we need make?

58
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How will we adopt Al?

As a specific solution to a specific problem

2. As an application that we’ll subsequently use to build on additional
services (i.e. AWS/Azure/Google)

3. As a mechanism to transform the university (for at least the 5t time
in the last 15 years)

Adapted from: Agrawal, Gans, Goldfarb, 2022

59

Opportunities Al Tasks

Advising College application support, transition to universities, academic planning/pathways. Advising for
transfer, under-represented, and non-traditional students.

Student Support Tutoring, scaffolded support, study habit advice, personalized guidance, course selection, pathway
through a degree, mental health support.

Learner CoPilot Co-learning with Al (RiPPLE). Capture and enhance out-of-school learning. Al as an agent to foster
ongoing engagement and development of learning skills and mindsets. Ambient, not requested-by-
learner resources.

Adaptive Feedback | Automated learning analytics feedback at granular (wearables) and complex levels (OnTask). Small
loop assessment of interventions.

60
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UF Ardfiealumslligence ABOUT STUDENTS FACULTY RESEARCH
UNIVERSITY of FLORIDA

...apply Al teaching across the full

WHAT IT MEANS TO BE AN AI breadth of curriculum at UF

UNIVERSITY

University of Florida Provost J6& Gtwgr Fecently sat down with NVIBIA's Al Podcast host Noah Kram{z to N

o

the university’s efforts to build the first koymve sity in the country, Central to that effort is UF's pushito apmy Al

teaching across the full breadth of curriculum at UF.

https://ai.ufl.edu

61

Opportunities Al Tasks

Expanded Literacies Rather than declarative knowledge, curricular emphasis on inter-disciplinary complexity,
systems, beingness and interconnectedness - domains where Al is not yet competent.

Personal Learning Student’s knowledge and skills developed through formal and informal learning. Replaces
transcript.
Graph .

Computed Curriculum | Curriculum computed based on student’s existing knowledge; responsive to evolving personal
learning graph and labor market demands.

Labor Market Internship pathways, mentorship, industry needs - labor market skills included in computed
curriculum.
Relevance
62
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What'’s holding us back?

Architecture (see Meta, DAIR)

Skills shortage (faculty, staff, leadership)
Innovation fatique

Leadership & Vision

63

Practical projects: Become builders/creators

Al-driven course design
Data/Al infrastructure
Learner Profiles

Skills Mapping
Adaptive feedback
Student support agents
Personalized learning
Computed curriculum

64
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Two Questions

1. What knowledge, skills, and ways of being do you want to learners
to develop to prepare them for the emerging world of automation
and AI?

2. How will those knowledge, skills, and ways of being be developed
(taught and learned) by the university?

How can higher education respond?

Tier | change: some functionality replaced with the new capabilities, but
overall, operations remain unchanged (such as digitizing curriculum or adding
Al chatbots to a course)

Tier Il change: pedagogical practices (including learning design) are altered to
reflect the capabilities of Al (such as MOOCs, online learning, personalized
learning)

Tier Ill change - a clean-cloth system change that intentionally disconnects
from legacy systems to realize the capabilities of Al, and technology in general
(new Al-first university)

33
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Core actions:

Chief Al Officer: integrated skillset, not only technical. Ideally, learning
sciences/design, technical oversight, faculty engagement, contributes
to and executes vision

Play at all Three Tiers: Strategic, vision aligned

Product building: Higher education needs to build Al products internally
to build institutional capability

67

Follow on Resources:

1. Sensemaking, Al, and Learning (SAIL) newsletter: https://buttondown.com/SAIL

2. Deep Dive into LLMs like ChatGPT (Andrej Karpathy)

3. 3BluelBrown:

- LLMS briefly explained

- Transformers

- Attention in transformers
- How might LLMs store fact

68
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