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https://blog.aare.edu.au/why-you-need-to-spot-the-invisible-elephant/



CELAM
m nuggets Blog~  Topics ~ Datasets Education ~ Resources =

The Effects of ChatGPT in Schools and
Why It's Getting Banned

Many schools are banning ChatGPT for plagiarism, accuracy and privacy concerns. However, the chatbot The

[
could help students and teachers with the right application. G d
uaraiarn

T

By April Miller, Managing Editor of Consumer Technology at ReHack Magazine on June 13, 2023 in
Artificial Intelligence Artificial intelligence (AT)

ChatGPT ban in Australia’s public schools
likely to be overturned

Government reveals a draft framework has been formulated for
how ChatGPT rollout will work in schools

ARTIFICIAL INTELLIGENCE

Policy decisions about the use of
artificial intelligence in schools

G chatGpT,
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Artificial intelligence

Artificial intelligence
will not go away

Source: https://bit.ly/47NbA7D
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Over 80% of jobs, especially writing Productivity in problem solving
and IT, are predicted have at least support increased by 35% for novice,
19% exposure to generative Al but not for experienced workers

46% productivity increase in software Generative Al does not have
engineers while maintaining code inherent mechanisms to
guality by using Al distinguish facts from falsehoods
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The Spdnep Morning Herald

National Al

Developing
Empowering learners for the age of artificial a d a p ti Ve I ea r n e r S

intelligence

Dragan Gasevic and George Siemens f t h f A I
December 10, 2020 — 7.30pm O r e a g e O
Gasevi¢, D. & Siemens, G. (2020). Empowering learners for the age of

artificial intelligence, https://bit.ly/smh-empower-ai

Computers and Education: Artificial Intelligence 4 (2023) 100130

Contents lists available at ScienceDirect

Computers and Education: Artificial Intelligence

e .
LSEVIER journal homepage: www.sciencedirect.com/journal/computers-and-education-artificial-intelligence

Empowering learners for the age of artificial intelligence

Gasevi¢, D., Siemens, G., & Sadiqg, S. (2023). Empowering learners for the age of artificial
intelligence. Computers and Education: Artificial Intelligence, 4, 100130.
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Ultimate goal

Developing human skills
while benefiting from the power of Al
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Towards high human and Al-empowered skills

High

Scaffolds:
- aim to improve human skills ~ Scaffolds
- can be implemented with Al (learning)

Low

Inspired by, but different conceptualization from

High human

skills

Low skills

High Al-
empowered
skills

Al support
(work)

Ultimate goal

Al support:

- aims to improve performance
- has a good fit for the task

- requires knowledge of Al tool

Cukurova, M. (2024). The interplay of learning, analytics, and artificial intelligence in education. arXiv preprint arXiv:2403.16081.
Shneiderman, B. (2022). Human-centered artificial intelligence. Oxford University Press
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Today’s talk

Reimaging the role of assessment in
the age of Al
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Artificial intelligence

auman Iearning

Assessment
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Artificial intelligence

auman Iearning

Assessment
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Artificial intelligence

provides sets/changes
/ umar 'eamfng\

Methods/

: Context
Techniques

Assessment
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Artificial intelligence

provides sets/changes
/ umar 'eamfng\

Methods/
Techniques

Assessment

Context



Artificial intelligence

provides sets/changes
/ umar 'ea"nfng\

Methods/
Techniques

Formative assessment

Context

CELAM
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Key takeaway #1

Much promise of process assessment
in authentic situations over time
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Key takeaway #2

Limited understanding of combining
human skills and Al support
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Key takeaway #3

Metacognition and process sit at
the core of assessment for the age of Al
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NEW METHODS
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Reimaging assessment

Novel ways to enhance
existing assessment practices

High human
skills

Low skills
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Opportunities for assessment provided by Al

onerous feasible <le

discrete continuous <2

)

inauthentic authentic

uniform adaptive 3%

Swiecki, Z., Khosravi, H., Chen, G., Martinez-Maldonado, R., Lodge, J. M., Milligan, S., ... & Gasevié, D. (2022). Assessment in the age of artificial
intelligence. Computers and Education: Artificial Intelligence, 3, 100075.
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Opportunities for assessment provided by Al

. ®
onerous feasible | Sl

discrete continuous| O
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uniform
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inauthentic authentic
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Swiecki, Z., Khosravi, H., Chen, G., Martinez-Maldonado, R., Lodge, J. M., Milligan, S., ... & Gasevié, D. (2022). Assessment in the age of artificial
intelligence. Computers and Education: Artificial Intelligence, 3, 100075.
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= Feasible assessment with Al

Duolingo English Test - Al is part of every step

dUO!inHO t AUDID EXPLORER V¥

™ — m

Results
e

Whal-was- happesisg?
bl was | Use a custom vaseme animatan rig

rarm.

Choose File | Mo file chasen
n
You will participate in a conversation about the scenario below. what was that
Oscark

You are a student in a journalism class. After today’s lecture on reporting, What was changing?

incubator
you approach your professor to ask them more about what it means to ubMor » morm n B n n u
2023-02-11 034320204038

cultivate sources
What was happening?

() Annotation Editor Waveform Scale Factor: 1
what was <"> about

Previous wversions: Sa2baaToil GeBacOffalafbitadifcdl

What s happeseg?
— p.‘w.q e
N ‘
s ] @ni MW

w @1w i K ®

O S5ML

i23eI8I9 71400 71 d0b%d 1 Bt ST0leT

Wodzak, S., (2023). Interactive tests for interactive skills. duolingo blog, https://blog.duolingo.com/duolingo-english-test-interactive-skills/
Hao, J., von Davier, A. A,, Yaneva, V., Lottridge, S., von Davier, M., & Harris, D. J. (2024). Transforming Assessment: The Impacts and Implications of Large Language
Models and Generative Al. Educational Measurement: Issues and Practice, in press.
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= Feasible assessment with Al

Good reliability in automated scoring of
essays and short answers

“Old fashioned” machine learning, deep learning, LLMs, IRT

Zeng, Z., Gasevi¢, D., Chen. G. (2023). On the effectiveness of curriculum learning in educational text scoring. In Proceedings of 37th AAAI Conference on Artificial
Intelligence (pp. 14602-1461).
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= Feasible assessment with Al

Good reliability in automated analysis of
rhetorical structures

“Old fashioned” machine learning, deep learning, LLMs, IRT

Ferreira Mello, R., Fiorentino, G., Oliveira, H., Miranda, P., Rakovic, M., & Gasevic, D. (2022, March). Towards automated content analysis of rhetorical structure of
written essays using sequential content-independent features in Portuguese. In Proceedings of the 12th International Learning Analytics and Knowledge
Conference (pp. 404-414).
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Feasible formative assessment with Al

Instructions

cial Intelligence i...

1.1 Definition of Artificial I...

ry of Artificial Intel...

oes Al work?

1.4 Ethics and risks of deve...

1.5 Supervised machine lea...

1.6 Unsupervised machine ...

t learning
1.8 Deep Learning

2: Differentiation in Educ...

2.1 What is Differentiation?

2.2 Using differentiation t

2.3 Standard. teaching
3: Seaffolding in Ed -

2.1 The development of sc...

3.2 What js cognitive appr...

s scaffolding

3.4 Applicat

3.5 Applicatio

3: Future Learning / General Instructions

General Instructions

Page Settings More -

In this learning session, the goal is to write a vision essay that describes the future of education. Please

describe, in 200 to 400 words, how you envision learning in a school in 2035.

Please consult the materials in this leaming environment that provide information about three important topics

for envisioning the future of education in 2035.

Essay Writing 222 words

Normal ¢ B I U % x;, x* =

Nowadays, the role of Al in education is limited in some tangible educational products. More and more data are
needed to make Al work better. And the scaffolding is that the work is shared alone between the learner and some
more knowledgeable other or agent. In addition, it also enables learning from the experience. Scaffolding to optimize
learning needs to acquire more knowledge. Besides, as we all know, differentiation is a combination of careful
progress monitoring and adapting instruction in response. By this, students or learners could be divided into different
groups by their teache according to their competence degree. In these groups, students can learn knowledge that
they don't understand and make progress belonging to themselves. Differentiation practices in the classroom will help
students in their group process.

Integration of three topics is very essential and all three are indispensable. In the future education, the three
should complement each other. Respectively, there are great expectations for Al in education to help students and
teachers work better. To facilitate our independent and appropriate use in education in the future, we should learn
more on how the scaffolding component skills work and so on. Furthermore, differentiation should be paid more
attention in education. Beyond that, the three should continue to innovate, so as to better serve the education and
other industries in the future

http://floraproject.org

X Checklist Tool

0 ©o au - Edit mode @

All this is
based on

GPT4

Basic Academic Originality Integration and elaboration

Essay Sentence: Nowadays, the role of Al in education is limited in some tangible
educational products.
Integration Level: Remember and understanding

Essay Sentence: More and more data are needed to make Al work better.
Integration Level: Evaluate and create

Essay Sentence: And the scaffolding is that the work is shared alone between the
learner and some more knowledgeable other or agent.
Integration Level: Evaluate and create

Essay Sentence: In addition, it also enables learning from the experience.
Integration Level: Apply and analyse

Eceav Cantanca: Sraffaldina ta antimiza laarnina nasdc ta acaiira mara bnawladns M

This analysis may take around 5-10 min to process.



FLoRA Home courses Site administratior

3: Future Learning / General Instructions
¥ Instructions

General Instructions

. General Instructions

Rubric Da X

> 1: Artificial Intelligence i...
L x 122 = o & =

1.1 Definition of Artificial I...

1.2 History of Artificial Intel. " Al in education is limited in some tangible educational products. More and more data are
Al work better. And the scaffolding is that the work is shared alone between the learner and some
©dgeable other or agent. In addition, it also enables learning from the experience. Scaffolding to optimize
P needs to acquire more knowledge. Besides, as we all know, differentiation is a combination of careful

fess monitoring and adapting instruction in response. By this, students or learners could be divided into different
oups by their teache according to their competence degree. In these groups, students can learn knowledge that
they don't understand and make progress belonging to themselves. Differentiation practices in the classroom will help
students in their group process

Integration of three topics is very essential and all three are indispensable. In the future education, the three
should complement each other. Respectively, there are great expectations for Al in education to help students and
teachers work better To facilitate our independent and appropriate use in education in the future, we should learn
more on how the scaffolding component skills work and so on. Furthermore, differentiation should be paid more
attention in education. Beyond that, the three should continue to innovate, so as to better serve the education and
other industries in the future]

1.5 Supervised machine lea.

1.6 Unsupervised machine ...

ng

> 3: Scaffolding in Education

2.1 The development of sc...

3.4 Applications of scaffold...

http://floraproject.org

Checklist Too

CELAM

Feasible formative assessment with Al

L o AU - Edit mode

Basic Academic Originality Integration @

Essay Sentence: Nowadays, the role of Al in education is limited in some'%
educational products.
Integration Level: Remember and understanding

Essay Sentence: More and more data are needed to make Al work better.
Integration Level: Evaluate and create

Essay Sentence: And the scaffolding is that the work is shared alone between the
learner and some more knowledgeable other or agent.
Integration Level: Evaluate and create

Essay Sentence: In addition, it also enables learning from the experience.
Integration Level: Apply and analyse

Eccawv Santanca: Sraffaldina ta antimiza laarnina naade tn an,

This analysis may take around
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Effects of feasible formative assessment with Al

Increased judgement of learning with
Al scaffolds for writing

Tang, L., Shen, K., Le, H., Shen, Y., Tan, S., Zhao, S., Juelich, T., Li, X., Gasevié, D., Fan, Y. (2024). Facilitating learners’ self-assessment during formative writing tasks
using writing analytics toolkit. Journal of Computer Assisted Learning, submitted.



Effects of formative assessment with Al

High

Scaffolds

Low

Sl v High human and
, Al-empowered
skills ,
skills
High Al-
Low skills empowered
skills
Al support
Low

High

CELAM
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Continuous assessment

Process measurement is
the dark side of assessment

Machine/deep learning and

Far side of the Moon

te m po ra I/Seq ue nt | a | m Od e I | N g https://images.nasa.gov/details-art001e000268



Mapping trace data to processes

FLoRA

-

Highlighter
Note taker
Search tools
Note taker

Timer

ChatGPT

Integration

J

Moodle

/

o

Clickstreams,
mouse moves,
keystrokes,
eye gaze

Action

mapping
engine

SRL Processes

CELAM

/Metacognition

Cognition

\J

~

/

van der Graaf, J., Lim, L., Fan, Y., Kilgour, J., Moore, J., Bannert, M., ... & Molenaar, . (2021). Do instrumentation tools capture self-regulated learning?.

In Proceedings of the 11th International Learning Analytics and Knowledge Conference (pp. 438-448).
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Process assessment with Al

Coverage of Reading Topics =

Elaboration / Organisation =
Re-reading -

Planning =

Monitoring =

Orientation =

Scaffolding Group -
First-reading =

Evaluation -

Essay Cohesion - -

10 20 30 40

O=-

Mean Decrease in Model Accuracy
Feature Type - Product . Process External Support

Rakovi¢, M., Igbal, S., Li, T., Fan, Y., Singh, S., Surendrannair, S., ... & Gasevié, D. (2023). Harnessing the potential of trace data and linguistic analysis to predict
learner performance in a multi-text writing task. Journal of Computer Assisted Learning, 39, 3, 703-718.
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A Process assessment with Al

1 Plot of student centroids
(i.e., learning signatures)

0.5

Y (15.4%)
o
]
L ]
.
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o
n
o |
rxd

-0.5

-1 -0.5 0 0.5 1

X (13.2%)

Saint, J., Gasevi¢, D., Matcha, W., Uzir, N. A. A., & Pardo, A. (2020). Combining analytic methods to unlock sequential and temporal patterns of self-regulated
learning. In Proceedings of the tenth international conference on learning analytics & knowledge (pp. 402-411).
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A Process assessment with Al

1 ] .
Subtraction analysis
—Eval.Formative_Answer for Interpretat|0n

I Reflect

9
< |
w0 T
>
Eval. ke Rlans
-0.5
Work_on_Task.Summative
Goal_Setting
-1
-1 -0.5 0 0.5 1
X (13.2%)

Saint, J., Gasevi¢, D., Matcha, W., Uzir, N. A. A., & Pardo, A. (2020). Combining analytic methods to unlock sequential and temporal patterns of self-regulated
learning. In Proceedings of the tenth international conference on learning analytics & knowledge (pp. 402-411).
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3: Future Learning / General Instructions

General Instructions

"

14

[

Rubric

1: Artificial Intelligence i...

1.1 Definition of Artificial I...

1.2 History of Artificial Intel...

1.3 How does Al work?

1.4 Ethics and risks of deve...

1.5 Supervised machine lea..
1.6 Unsupervised machine ...
1.7 Reinforcement learning
1.8 Deep Learning

2: Differentiation in Educ...

2.1 What is Differentiation?

2.2 Using differentiation to...

2.3 Standards for teaching
3; Scaffolding in Ed .
2.1 The development of sc...

3.2 What is cognitive appr...

at is scaffolding

3.4 Applications of scaffold...

3.5 Applications of coanitiv...

Settings  More=

In this learning session, the goal is to write a vision essay that describes the future of education. Please

describe, in 200 to 400 words, how you envision learning in a school in 2035.

Please consult the materials in this leaming environment that provide information about three important topics

for envisioning the future of education in 2035.

1. Artificial intelligence and its application
2. What differentiation is and how it is applied in the classroom context
3. The process of scaffolding and how it optimizes students learning

CELAM

Formative
process
assessment
with
generative Al

The goal of the learning session is to integrate these topics into a vision essay that describes learning in a

school in 2035,
At the end of the learning session, you should be able to:

+ explain the concepts of artificial intelligence, scaffolding and differentiation
* explain how they affect learning
* apply them in the context of education

* combine the concepts into a future vision for education

For more information about the criteria of the essay, see the rubric,

You will have 120 minutes to read the texts, study the concepts and write the essay. Please note th
should work efficiently. We advise you to focus on the three important concepts, their relationship
their combination can form a future vision for education.

http://floraproject.org

GPT Scaffold Panel O x

Scaffold 1

You've made a good start, but remember to regularly refer back
to the task instructions to ensure you're on track. This will help
you focus your efforts and use your time efficiently. Keep up the
good work and remember, understanding the task fully is key to
a successful essay.

18:37:18
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FLoRA

x

¥ Instructions

General I

Rubric

~ 1: Artificial Intelligence i...

iition of Artificial I...

You've made a good start, but remember to reqgularly refer back

to the task instructions to ensure you're on track. This will help

you focus your efforts and use your time efficiently. Keep up the

good work and remember, understanding the task fully is key to

a successful essay.
18:37:18

http://floraproject.org
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Effects of formative process assessment

Positive association with
learning strategy improvement

Srivastava, N., Fan, Y., Rakovic, M., Singh, S., Jovanovic, J., Van Der Graaf, J., ... & Gasevic, D. (2022). Effects of internal and external conditions on strategies of self-
regulated learning: A learning analytics study. In Proceedings of the 12th International Learning Analytics and Knowledge Conference (pp. 392-403).



Effects of formative assessment with Al

High

Scaffolds

Low

Vi [T High human and
: Al-empowered
skills ,
skills
High Al-
Low skills empowered
skills
Al support
Low

High

CELAM
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Authentic assessment

Measuring when and where
learning happens
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Authentic assessment
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Authentic assessment

Assessment in
digital space
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Authentic assessment with Al
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Authentic assessment with Al
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Authentic assessment with Al

Formative
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Formative
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Formative

] | AL ESPS authentic
v RIETTEE . ‘ -
. EEEER .AIE Medical Diagnosis

(R R R e [ R |

2. 821312 (5%3): MEEHWHAEM, FIEH
Ao, BEREEBINENEREESER, B2
, ERANSENRRSS A1,

R VTR = PRI R BT 3. 1912185 (577): BEEAEF, BINERT

SEREEF NIRRT ET, BlteoA 3
j"j\f"

4. EHRIBEEEHITNEE (59): HiFH
ARTEAALSG, SoR 17T,

BitHH:
BHEFS: 7/80
[ESHRI5IFS: 6/20
it 13/100

B3] T R
#5120 EikERE
£ 121 DAEEE, btz

— http://florapra




CEGLAM
What’s missing?

Assessment that has
all four properties at the same time

Ox P Al RN
Sle {Q od @&
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What’s missing?

h

Modern assessment is more than
measurement of Al literacy

High human
skills

Low skills
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NEW CONTEXT
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Key challenge

We need to know first
what we are assessing
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Towards high human and Al-empowered skills

How do we
conceptualize
these skills?

High
High human
Scaffolds: skills Al support:
- aim to improve human skills Scaffolds - aims to improve performance
- can be implemented with Al Hioh Al - has a good fit for the task
Low skills empl>go er-ed - requires knowledge of Al tool
w
skills
Low
Al support
Low PP High

Inspired by, but different conceptualization from
Cukurova, M. (2024). The interplay of learning, analytics, and artificial intelligence in education. arXiv preprint arXiv:2403.16081.
Shneiderman, B. (2022). Human-centered artificial intelligence. Oxford University Press
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Key challenge

Limited evidence of combined
high human and Al-empowered skills



CELAM

Key challenge

Limited evidence of combined
high human and Al-empowered skills

Example study #1 — peer feedback
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Al support and judgment of learning

13 -
« RETURN REPORT ¥ HOWDOIMODERATE? | | SKiPRESOURCE | S|le =
| | . 2
7 s |2 | %
- 10t 10 modasate t E g -
@ Resource Feedback ES o
Home Ploase avaluate the resource based on the following crilerda
A) it's unclear what this means, so | initially cidn't mark it as false - maybe reword? also, are sireet
Alignment with courss content & objectives: Poor mv"“ﬂ = Satistactory Great number and name partial keys? Shoudl they be marked as such? C) | think for this one ycu need the
: double line connecting the restaurant to the manage relationship, rather than a double line arcund the '
Correctness, clarity & ease of understanding: - l’r::"” Sassfactory Groat COutstanding 1 |12 | 16% | manage relationship itself (which represents that the relationship can have more than one value) E) I'. EY
since you can't say, it's not necessarily false it's just also not necessarily true. Maybe switch to "a
Appropriateness of difficulty: Pt Soeiackry Srot Qostadyy restaurant needs at least one chef” or something that can be proven false by the diagram - something
% with "must” in it rather than just "has"
Practice Encouragement of critical thinking and reasoning: Poor e Satisfactory Outstanding
2 > 3 | 13% Most of the answers which you say are faise are right but | am unsure If the second answer Is entirely J
o - 1
S Justify your responses & provide feedback false. That might just be me. i 9
Please provide constructive feadback & justfy your responses 1o the author so they can improve the resource. {
2 A) It's unclear what this means, so | inltially didn't mark it as falsa - maybe reword? also, are siraet number and name partial keys? Shoud! they 3 . 20% | good question with complex attributes & ']
Woderate be marked as such? C) 1 think for this one you need the doubie line connacting the restaurant to the manage relationship, rather than a doubdle !
line arcund the manage relationship liself (which represents that the relationship can have more than one value) ) since you cant say, It's not \
necessarily false it's just also not necassanly true. Maybe switch 10 "2 restaurant needs at least one chef” or something that can be proven faise 4 4 | 16% | great question
by the diagram - something with “must” in it rather than just “has” I. .l
1. Making "A restaurant” a weak entity is entirely incorrect here as it is not dependent on a key of
« v R another owner entity as it has its own unigue key. Thus, both "a restaurant” and "manage” should not )
Eeciioh S | B8 | 3% | pe double lined. 2. R F. IU's just a weird option to have. For all we krow, the restaurant does 1l @1
Blsast o s oomcall quallyof B rescisca based on e ool above ouble lined. 2. Remove F. Il's just a weird option to have. For all we know, the restaurant does |
62 have 2 chefs and they just didn't want It recorded in the ER diagram.
ct 1 f : Poor Satist Great Outstanding - z
fae (I cove rad Riw A o tTes rmuT s IE’ ot » This question is very useful for students to understand the details of ER-model , and reduce mistake
935 R v " . . . . & \
3‘,:1: Rate your confidence in assessing this resource: ‘t:f Low Modium m 6 - 22% they make when painting their own ER diagram. But thgre is a problem in this ER diagram, the line
(._"(;““!‘* g between "A restaurant” and "manage” need to be two lines, because the weak entity set must lb .'
necessarily participate totally in their identifying relationship.
» Result: Approved (3.7)

Darvishi, A., Khosravi, H., Sadiq, S., Gasevi¢, D., Siemens, G. (2024). Impact of Al Assistance on Student Agency. Computers & Education, 210, 104967.
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| don't vant to mederate this resource
Resource Feedback
Please evaluate the resource based on the following criteria:

Our algorithms have flagged that this comment may not be helpful.

Alignment with course content & objectives: Poor |m::vt: Sk Satisfactory Great
« Please ensure that the comment:
5 > Needs e ;
o ls speciﬁc to this resoruce Correctness, clarity & ease of understanding: Poor e Satisfactory Great Outstanding

o Suggests meaningful improvements for the author Averontiaksneas of iculty: o ’ m::mm SR e e
o Aligns with the grades assigned in the rubric .
2 et . eeds ; v
Encouragement of critical thinking and reasoning: Poor improvement Satislactory Quistanding

= : - . o) Justify your responses & provide feedback ®
MY FEEDBACK IS APPROPRIATE - SUBMIT ANYWAY ’ EDIT COMMENT Please provide constructive feedback & justity your responses 1o the author so they can Improve the resource
[ Align feedback with rubrlc Be detalled & specific [ Suggest improvements Use constructive language

The content of the question is good. However, please revise the answer. Distractor C is also correct in addition to the option A that has been selected. It
would be better to change the question either by making it a multiple-answer or negating option C.

Our algorithms have flagged that this comment may not be helpful.

« Your moderation comment is too similar to your previous comments

) Decision
Previous Comment Date Please rate the overall quality of this resource based on the criteria above.
Interesting question with well explanation. I could not add The overall quality of this resource is: 200 mmnﬁm Selisiadary e CUUIIG
Sep 01, 2021

more to it. Well done.

Rate your confidence in assessing this resource: Y:J Low Medium :-Ilﬂgz
T o » |
MY FEEDBACK IS APPROPRIATE - SUBMIT ANYWAY ’ EDIT COMMENT

Darvishi, A., Khosravi, H., Sadiq, S., Gasevi¢, D., Siemens, G. (2024). Impact of Al Assistance on Student Agency. Computers & Education, 210, 104967.
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Longitudinal impact on judgment of learning

Al support

No support

Al support

Self-monitoring
checklist

Combined Al support
+ self-monitoring

Darvishi, A., Khosravi, H., Sadiq, S., Gasevi¢, D., Siemens, G. (2024). Impact of Al Assistance on Student Agency. Computers & Education, 210, 104967.
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Benefits deteriorate when
Al support is removed

Darvishi, A., Khosravi, H., Sadiq, S., Gasevi¢, D., Siemens, G. (2024). Impact of Al Assistance on Student Agency. Computers & Education, 210, 104967.
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Benefits remain when
Al support replaced by scaffolds

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



CELAM

Al-support after replaced with scaffolds

High

Scaffolds

Low

High human

kills Al-empowered

High human and

\ skills
High Al-

Low skills empowered

skills

Low

Al support

High

Positive, but
not novel
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Combining scaffolds and Al support
does not produce additive effects

Darvishi, A., Khosravi, H., Sadiq, S., Gasevi¢, D., Siemens, G. (2024). Impact of Al Assistance on Student Agency. Computers & Education, 210, 104967.
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Towards high human and Al-empowered skills

High

Scaffolds
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No additive
effect of
scaffolds and
Al support
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Key challenge

Limited evidence of combined
high human and Al-empowered skills

Example study #2 — information problem solving
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1.2 History of Artificial Int...

1.3 How does Al work?

1.4 Ethics and risks of de...

1.5 Supervised machine |..,
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1.7 Reinforcement learning

1.8 Deep Learning
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2.1 What is Differentiation?

2.2 Using_differentiation t...

2.3 Standards for teaching
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3: Future Learning / General Instructions

General Instructions
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Essay Writing 236 words
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Il
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Al in Education. Ai plays an important role in Education
Nowadays, the role of Al in education is limited in some tangible educational products. More and more data are
needed to make Al work better. And the scaffolding is that the wark is shared alone between the learner and some
more knowledgeable other or agent. In addition, it also enables learning from the experience. Scaffolding to optimize
learning needs to acquire more knowledge. Besides, as we all know, differentiation is a combination of careful
progress monitoring and adapting instruction in response. By this, students or learners could be divided into different
groups by their teache according to their competence degree. In these groups, students can learn knowledge that
they don't understand and make progress belonging to themselves. Differentiation practices in the classroom will help
students in their group process

Integration of three topics is very essential and all three are indispensable. In the future education, the three
should complement each other. Respectively, there are great expectations for Al in education to help students and
teachers work better To facilitate our independent and appropriate use in education in the future, we should learn
more on how the scaffolding component skills work and so on. Furthermore, differentiation should be paid more
attention in education. Beyond that, the three should continue to innovate, so as to better serve the education and
other industries in the future. 2i is good now.

Y

X | ChatGPT Tool

L © AU - Editmode @

Can you give more advice on how to
improve the essay?

Certainly! Here are some additional
suggestions to improve your essay:

1. Expand on the role of Al in education:
Discuss specific examples of how Al can
be applied to learning, such as
personalized learning, adaptive
assessments, and intelligent tutoring
systems. Explain how these applications

can contribute to an innovative vision of
education in 2035.

2. Elaborate on scaffolding to optimize
learning: Provide examples of how
scaffolding techniques can be used to
support learners in acquiring new

@
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Writing performance

Unsurprisingly writing performance is
improved when using ChatGPT

ChatGPT significantly higher essay scores than the other three

Chen, A., Xiang, M., Zhou, J., Jia, J., Shang, J., Li, X., Gasevi¢, Fan, Y. (2024). Unpacking Help-Seeking Processes through Multimodal Learning Analytics: A
Comparative Study of Learning Facilitated by ChatGPT and Human Expert, in preparation.
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Metacognition in information problem solving

Metacognition

O
Limited evidence of judgment about

information provided by generative Al

Chen, A., Xiang, M., Zhou, J., Jia, J., Shang, J., Li, X., Gasevi¢, Fan, Y. (2024). Unpacking Help-Seeking Processes through Multimodal Learning Analytics: A
Comparative Study of Learning Facilitated by ChatGPT and Human Expert, in preparation.
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Towards high human and Al-empowered skills

High

Scaffolds

Low

Ask ChatGPT
High human High human and
, Al-empowered
skills ,
skills
High Al-
Low skills empowered
skills
Al support
Low

High

Chen, A., Xiang, M., Zhou, J., Jia, J., Shang, J., Li, X., Gasevi¢, Fan, Y. (2024). Unpacking Help-Seeking Processes through Multimodal Learning Analytics: A
Comparative Study of Learning Facilitated by ChatGPT and Human Expert, in preparation.
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Metacognition in information problem solving

Metacognition

OO
Always observed evidence of judgment

about human provided information

Chen, A., Xiang, M., Zhou, J., Jia, J., Shang, J., Li, X., Gasevi¢, Fan, Y. (2024). Unpacking Help-Seeking Processes through Multimodal Learning Analytics: A
Comparative Study of Learning Facilitated by ChatGPT and Human Expert, in preparation.
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Towards high human and Al-empowered skills
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Metacognitive engagement

What are long term implications of
limited metacognitive activity?

Unreliable information produced by GenAl
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Long term effects of Al-support

High
High human High human and
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skills
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skills selection of strategy
Low

Al support
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Inadvertent deception of ChatGPT

Inaccurate and verbose, but
users prefer ChatGPT responses

Processing fluency — illusion of truth effect

Kabir, S., Udo-Imeh, D. N., Kou, B., & Zhang, T. (2023). Who Answers It Better? An In-Depth Analysis of ChatGPT and Stack Overflow Answers to Software
Engineering Questions (arXiv:2308.02312). arXiv. https://doi.org/10.48550/arXiv.2308.02312
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Towards high human and Al-empowered skills
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Al support:
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Corollary #1

Metacognition is a key dimension of
high human and Al-empowered skills
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Corollary #2

Longitudinal approach to assessment of
high human and Al-empowered skills
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Evidence-centered design

N - 2
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Example

h

High human and Al-empowered
medical diagnhosing
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Al support
(work)

High

scaffolds, Al support, and metacognition
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Al support .
(work) High

Tasks to include
scaffolds| Al support, and metacognition
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scaffolds, Al support, and metacognition
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Direction

Scaffolds
A (learning)
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Al support

(work) High

Tasks to include

scaffolds, Al support, and[metacognition



CELAM

Direction
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Tasks to be

over extended period of time

Longitudinal assessment
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High human and Al-empowered
medical diagnostics
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Assessment to include data about

process and product
O O
O O

Clicks, mouse/eye
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movements, .
transcript
keystrokes



Assessment of modern skills
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Combining large language models with epistemic network analysis

CEGLAM

Rolim, V., Ferreira, R., Lins, R. D., & Gasevi¢, D. (2019). A network-based analytic approach to uncovering the relationship between social and cognitive presences in

communities of inquiry. The Internet and Higher Education, 42, 53—-65.
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Assessment of modern skills
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Combining large language models with epistemic network analysis

Rolim, V., Ferreira, R., Lins, R. D., & Gasevi¢, D. (2019). A network-based analytic approach to uncovering the relationship between social and cognitive presences in

communities of inquiry. The Internet and Higher Education, 42, 53—-65.
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Y M Fvidence

Assessment is feasible and scalable
due to the use of Al
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Prerequisite for assessment in the age of Al

Urgent need to understand combined
high human and Al-empowered skills
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