What do people feel when using gen-Al for intellectual activities?
— through the lens of human-Al interaction research —
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Students using generative Al
confess they're not learning as

much

Almost 70 per cent worry they aren’t learning or retaining as
much knowledge, new KPMG in Canada research finds

Home > Newsroom > Newsreleases » Students using generative Al confess they're not learning as much

21 October 2024 | 5 minread

With the school year in full swing, six in 10 (59 per cent) Canadian students now use generative artificial intelligence (Al)
for their schoolwork, up from 52 per cent a year earlier, finds new KPMG in Canada research. While most say the tools
have improved the quality of their assignments and helped them with exams, two thirds admit they are not learning or
retaining as much knowledge, raising concerns about its growing popularity among students.

https://kpmg.com/ca/en/home/media/press-releases/2024/10/students-
using-gen-ai-say-thev-are-not-learning-as-much.htm|
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Starting from the 2023 academic year, this hands-on strongly encourages students to use generative Al.
Students may use it for any purpose that benefits their projects. Examples include brainstorming ideas for
the visualization system to be developed, generating scraping code for data collection, generating and
improving code for the visualization system, and gathering ideas related to interface design. Students are

encouraged to make active use of generative Al and explore ways to leverage it effectively to benefit their
projects.

https://vatani.ip/teaching/doku.php?id=2024infovislab:start
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My own impressions

The quality of projects is overall improved greatly. Students were liberated
from “side tasks” (e.g., scraping data, cleaning up the collected data) and
were able to focus more on developing systems.

Students tended to struggle more towards the end of their projects.
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A Quantitative Investigation on Use of LLM in Information
Visualization System Development
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Findings

Generative Al may not have all the history and background of students’

projects, and their generated results can become less useful as the
projects grow up.

Generative Al can influence students coding behavior, transitioning

from coding from scratch to performing code reviews on the generated
code.
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My lessons learned

Generative Al is powerful, but we as instructors should probably
demonstrate what students should do and should not do.

Existing human-Al interaction research suggests a possible “dark side”
of generative Al use fTor intellectual activities, which is useful for us.
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The dark side of gen Al use tor intellectual activities

Blind reliance on Al
ssues of ownership

Degradation of sense of agency and motivation
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Co-Writing with Opinionated Language Models Affects Users

b
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ABSTRACT

If large language models like GPT-3 preferably produce a partic-
ular point of view, they may influence people’s opinions on an
unknown scale. This study investigates whether a language-model-
powered writing assistant that generates some opinions more often
than others impacts what users write — and what they think. In
an online experiment, we asked participants (N=1,506) to write a
post discussing whether social media is good for society. Treat-
ment group participants used a language-model-powered writing
assistant configured to argue that social media is good or bad for
society. Participants then completed a social media attitude survey,
and independent judges (N=500) evaluated the opinions expressed
in their writing. Using the opinionated language model affected
the opinions expressed in participants’ writing and shifted their
opinions in the subsequent attitude survey. We discuss the wider
implications of our results and argue that the opinions built into Al
language technologies need to be monitored and engineered more
carefully.

Bengaluru, India

Bayreuth, Germany

Mor Naaman
Cornell Tech
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computer hardware and software architecture [97], large language
models produce human-like language [56] by iteratively predicting
likely next words based on the sequence of preceding words. Ap-
plications like writing assistants [38], grammar support [66], and
machine translation [45] inject the models’ output into what people
write and read [51].

Using large language models in our daily communication may
change how we form opinions and influence each other. In con-
ventional forms of persuasion, a persuader crafts a compelling
message and delivers it to recipients — either face-to-face or medi-
ated through contemporary technology [94]. More recently, user
researchers and behavioral economists have shown that technical
choice architectures, such as the order of options presented affect
people’s behavior as well [42, 72]. With the emergence of large
language models that produce human-like language [25, 56], inter-
actions with technology may influence not only behavior but also
opinions: when language models produce some views more often
than others, they may persuade their users. We call this new para-
digm of influence latent persuasion by language models, illustrated

Maurice Jakesch, Advait Bhat, Daniel Buschek, Lior Zalmanson, and Mor Naaman. 2023.
Co-Writing with Opinionated Language Models Affects Users’ Views.
In Proceedings of CHI '23, Article 111, 1-15.



How would people get swayed by biased Al?

Study participants were asked to write a short essay about “whether
a social media is good or bad for society”.

Study participants used a custom online editor where they were
offered suggestions of subsequent sentences by generative Al.
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How would people get swayed by biased Al?

The generative Al behind the system was purposefully tuned in a way
that it offered biased suggestions that were geared toward opinions
that a social media is good for society (or bad for society).

Study participants were not informed of such biases when they were
participating in the study.
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Write five or more sentences carefully answering the question below. When done press the button on the right.
" : . . . . . Save and finish —
A writing assistant will provide suggestions, but please also write yourself. To accept suggestions press TAB . _

@ Accept next word from the suggestion or | TaB x Generate new suggestion or | ESCAPE

f ~ rfdiscussion - Posted by u/cody_sunny 2 hours ago

i Is social media good for society?

We all use social media. We chat with friends and strangers, share their thoughts, photos, and
more. But is social media good for us and for society? | am having a hard time to make up my
mind. What do you think?

ﬂ 131 Comments < Share E Save  eee

In my view, social media is a waste of time. People spend ages viewing,
commenting and sharing posts. It is also used to air divisive opinions|and create
arguments. Despite all this, social media does have some benefits. It connects
people who would otherwise be unable to communicate, it raises awareness of
important issues and it can be used to organise events and fundraisers.
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Participants can be swayed by Al's outputs.
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Model opinion: _

Social media is good

Control group: _

\o model suggestions

Model opinion: _

Social media is bad

Written opinion in participants' social media post
% (Opinion labels) of post sentences labeled by independent judges

1%

11%

8%

50% 0%

. Social media is bad for society ...Is both good and bad

. Social media is good for society Sentence argues neither



What do these results mean?

When people do not hold their own thoughts strongly, they may easily
get swayed by Al's output it it looks good enough.

And this is very common. Students do not always have motivations to
express their own thoughts in assignments.
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Ownership and authorship

How should attribution be it a person creates artefacts with using
generative Al?

Created by the person?

Created by Al?
What should be the distribution of ownership between

the person and Al if we should acknowledge both?
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How would people claim authorship”

The Al Ghostwriter Effect: When Users do not Perceive
Ownership of Al-Generated Text but Self-Declare as Authors

FIONA DRAXLER and ANNA WERNER, LMU Munich, Germany
FLORIAN LEHMANN, University of Bayreuth, Germany

MATTHIAS HOPPE and ALBRECHT SCHMIDT, LMU Munich, Germany
DANIEL BUSCHEK, University of Bayreuth, Germany

ROBIN WELSCH, Aalto University, Finland

Human-Al interaction in text production increases complexity in authorship. In two empirical studies (n1 =
30 & n2 = 96), we investigate authorship and ownership in human-AlI collaboration for personalized language
generation. We show an AI Ghostwriter Effect: Users do not consider themselves the owners and authors of
Al-generated text but refrain from publicly declaring Al authorship. Personalization of Al-generated texts did
not impact the AI Ghostwriter Effect, and higher levels of participants’ influence on texts increased their sense
of ownership. Participants were more likely to attribute ownership to supposedly human ghostwriters than
Al ghostwriters, resulting in a higher ownership-authorship discrepancy for human ghostwriters. Rational-
izations for authorship in Al ghostwriters and human ghostwriters were similar. We discuss how our findings
relate to psychological ownership and human-Al interaction to lay the foundations for adapting authorship

Fiona Draxler, Anna Werner, Florian Lehmann, Matthias Hoppe, Albrecht Schmidt, Daniel Buschek, and Robin Welsch.
2024. The Al Ghostwriter Effect: When Users do not Perceive Ownership of Al-Generated Text but Self-Declare as Authors.
ACM Trans. Comput.-Hum. Interact. 31, 2, Article 25 (April 2024), 40 pages



Al Ghostwriter user study

Writing a letter to friends under the four conditions

Writi
Editi

ng: participants write by themselves from scratch
ng: LLM creates the first draft, and participants edit

Choosing: LLM gives three different drafts, and participants choose
Getting : Participants use writing generated by LLM as is.
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Al Ghostwriter user study results

Responses about the perceived ownership
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-@- Writing Editing Choosing -@- Getting @ nomentionof Al A mention of Al
e e LB
Choosing 4
Editing 4
Wiitng] @ @ 30 (105%)
Me (-50) 25 0 o5 Al (+50)

To whom should this text belong?



Al Ghostwriter user study results

Only a fraction of participants explicitly mentioned the authorship of Al.
—EDERSINE LAMAIZAEEEEFHRLAD - 72

-@- Writing Editing Choosing -@- Getting @ nomentionof Al A mention of Al
Getting - : . : A : .
Choosing 4 :
Editing 4 :
Wiitng] @ @ 30 (105%)
Me (-50) 25 0 o5 Al (+50)

To whom should this text belong?



Perception of ownership and authorship

There seem to be some discrepancies between the perceived ownership
and authorship.

Participants felt ownership to Al in messages in the editing,
choosing, and getting conditions, but did not necessarily
recognize Al as a co-author regardless of the level of
interventions.
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What does it tell us?

Students may genuinely think that they have done assignments by
themselves even it they use generative Al substantially.

This may be quite different from typical plagiarism where
people are aware that they are doing bad things.
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Degradation of sense of agency and motivation

“If the Machine Is As Good As Me, Then What Use Am 1?” - How
the Use of ChatGPT Changes Young Professionals’ Perception of
Productivity and Accomplishment

Charlotte Kobiella*
Center for Digital Technology and
Management
Munich, Germany
kobiella@cdtm.de

Fiona DraxlerS
University of Mannheim
Mannheim, Germany
fiona.draxler@uni-mannheim.de

ABSTRACT

Large language models (LLMs) like ChatGPT have been widely
adopted in work contexts. We explore the impact of ChatGPT on
young professionals’ perception of productivity and sense of ac-
complishment. We collected LLMs’ main use cases in knowledge
work through a preliminary study, which served as the basis for a
two-week diary study with 21 young professionals reflecting on
their ChatGPT use. Findings indicate that ChatGPT enhanced some
participants’ perceptions of productivity and accomplishment by
enabling greater creative output and satisfaction from efficient tool
utilization. Others experienced decreased perceived productivity
and accomplishment, driven by a diminished sense of ownership,
nerceived lack of challenoe and medioere resnlts We found that the

Yarhy Said Flores Lopez'
Center for Digital Technology and
Management
Munich, Germany
yarhy.flores@cdtm.de

Franz Waltenberger*
Center for Digital Technology and
Management
Munich, Germany
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Draxler, and Albrecht Schmidt. 2024. “If the Machine Is As Good As Me, Then
What Use Am I?” - How the Use of ChatGPT Changes Young Professionals’
Perception of Productivity and Accomplishment. In Proceedings of the CHI
Conference on Human Factors in Computing Systems (CHI ’24), May 11-
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1 INTRODUCTION

Charlotte Kobiella, Yarhy Said Flores Lopez, Franz Waltenberger, Fiona Draxler, and Albrecht Schmidt. 2024.
"If the Machine Is As Good As Me, Then What Use Am |?" — How the Use of ChatGPT Changes Young
Professionals' Perception of Productivity and Accomplishment. In Proceedings CHI '24, Article 1018, 1-16.



Degradation of sense of agency and motivation

What would happen with respect to perceiv
accomplishment if knowledge workers use
WOork’

ed productivity and
ChatGPT for their

FL v —hH—AChatGPTA# B B DHE

= CHU Y AN TSR,

BNDEEECERRICEDLDICHEESZDHDN?



Degradation of sense of agency and motivation

The study collected from 23 knowledge workers how they used

ChatGPT and perceived their productivity and accomplishment
over [ weeks.
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Degradation of sense of agency and motivation

Drivers for Sense of
Accomplishment

Sense of
Ownership

“The quintessence and the content was still mine, but it was just
packaged nicer. So, in a way, it just made my “intellectual property
better accessible.” [P6]

Smart Use of

"1 think we made smart use of the technology and achieved good

ChatGPT results.” [P15]
Task Completion "1 took the answer for granted and was able to complete this part
of my work. Whether it was true, I don’t know.” [P8]
Lack of Challenge “T feel accomplished due to my progress, but prompting required
Barriers to Sense of so little work, that it doesn’t feel like I worked enough.” [P3]
Accomplishment Prompting Difficulties | I felt a sense of accomplishment, but annoyed a couple of times
as well when ChatGPT does not realize my prompts as I would
like it to do.” [P9]
Quality “You can generate a lot of results, but they lack quality if you
Dissatisfaction don’t have the time to dig deeper yourself.” [P14]
Diminished Sense of "Hm - on the one hand, I delivered a high-quality work - on the
Ownership other hand: It was not “my” work, but ChatGPT’s work.” [P11]
Inferiority "So it’s sometimes sad to see that your own creativity can not

compete most of the time.” [P6]




Degradation of sense of agency and motivation

ChatGPT can offer some positive feeling on productivity by allowing

knowledge workers to offload some of their work.

Participants felt some sort of accomplishments when they were able to
use ChatGPT effectively.
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Degradation of sense of agency and motivation

However, ChatGPT may make knowledge workers lose feelings of
challenging themselves to difficult work or contributing to the work.
They may also have a feeling of inferiority to ChatGPT.
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Why do these things happen”

Blind reliance on Al
ssues of ownership

Degradation of sense of agency and motivation
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Over-reliance on Al is
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Categorization of supporting tools

Orthotics: mechanisms to accelerate tasks
BEERE XIT LT-WAX X7 Z RS B S @
Prosthetics: mechanisms to replace human capabilities
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Exoskeleton: mechanisms to increase human capabilities
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Shneiderman, B. (2022). Human-centered Al. Oxford University Press.



Supporting Al: the current mainstream

Orthotic Al : #5Bh< Al
Auto-completing text, filling cells in a spreadsheet
THFAIPCXTL Yy F— FDOEBIAT
Prosthetic Al : #8529 B Al
Voice over for people with visual impairments
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Exoskeleton Al : #8589 A Al

Translation apps for languages you know only a little
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Al as Extraherics: Fostering Higher-order Thinking Skills in
Human-Al Interaction

Koji Yatani
The University of Tokyo
Bunkyo-ku, Tokyo, Japan
koji@iis-lab.org

ABSTRACT

As artificial intelligence (Al) technologies, including generative
Al continue to evolve, concerns have arisen about over-reliance
on Al, which may lead to human deskilling and diminished
cognitive engagement. Over-reliance on Al can also lead users
to accept information given by Al without performing critical
examinations, causing negative consequences, such as misleading
users with hallucinated contents. This paper introduces extraheric
Al a human-Al interaction conceptual framework that fosters
users’ higher-order thinking skills, such as creativity, critical
thinking, and problem-solving, during task completion. Unlike
existing human-Al interaction designs, which replace or augment
human cognition, extraheric Al fosters cognitive engagement by
posing questions or providing alternative perspectives to users,
rather than direct answers. We discuss interaction strategies,
evaluation methods aligned with cognitive load theory and
Bloom’s taxonomy, and future research directions to ensure that
human cognitive skills remain a crucial element in Al-integrated
environments, promoting a balanced partnership between humans
and AL
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1 INTRODUCTION

Recent advances in artificial intelligence (Al), including generative
Al have shown strong potential to support human tasks, reduce
workloads, and augment capabilities, but concerns have arisen
about the over-use or over-reliance on Al technology [16,
22]. Such reliance on Al for cognitive tasks can lead to
deskilling, where individuals lose opportunities for cognitive
skill maintenance and development [143]. Over-reliance on Al
for information-seeking may also sway users toward particular
viewpoints or opinions presented by Al, as seen in writing
and design explorations [40, 134], and can further exacerbate
issues of misinformation and disinformation when users blindly
trust erroneous or hallucinated Al outputs. This dependence
may also diminish perceived ownership, sense of challenge,
productivity, and accomplishment [77]. A fundamental issue
underlying these negative consequences is the focus of current
human-Al interaction research on supporting human tasks by
replacing or augmenting human cognitive abilities. Such Al design
may enhance task efficiency but deprive users of opportunities for
cognitive engagement and growth. With generative Al becoming
increasingly capable of outperforming humans in many tasks,
users may be more likely to trust Al without skepticism.
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Al as Extraherics : {8& 3 A Al

Extraheric Al actively engages users to stimulate reflection
and encourage exploration by posing thought-provoking
questions and offering alternative perspectives rather than
simply providing solutions or automating tasks.
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Al as Extraherics : {8& 3 A Al

In the example of writing an essay about a book:

Supporting Al: Generating such an essay directly and presenting
It to users.

Extraheric Al: Posing questions about a draft essay written by
users and encouraging them to expand it.
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Post-class summary note creation support

with questioning extraheric Al
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Bloom’s taxonomy of higher-order thinking
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You can do this now! ©

XK “Please write about XXX.”
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O ‘Please play the devil's advocate about XXX and discuss with me.”
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ow shall we move forward?
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What matters after all is
students’ motivation. .

//g T WON'T DO IT



Stimulating intrinsic motivations

Extrinsic motivations: financial rewards, credits, pressure

Intrinsic motivations: personal enjoyment, curiosity, sense of growth,
sense of purpose

Extrinsic motivations may work for a short term, but will not continue.
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Three “S"s for Tostering intrinsic motivations

Sense of purpose: students understand why they need to do it
Self-efficacy: students feel that they become able to do it
Sense of agency: students feel that they contribute to it
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Sense of purpose: clarity why we teach ana
why students need to learn.

We as instructors should clarify the objectives of courses.

Focus on remembering/understanding basic concepts?

Focus on applying basic knowledge and synthesizing new things?
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Sense of purpose: clarity why we teach ana
why students need to learn.

Simply saying “you must learn this” is not enough.

We should offer a clear vision of what kind of people we want students
to be through taking the courses.
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Self-efficacy: use Al-generated examples as
"below average”.

We should demonstrate that something we can easily achieve with
using Al does not constitute strong value anymore.

We can show Al-generated examples of submissions and clarify that
an equivalent quality of work would not lead to good evaluations.
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Self-efficacy: use Al-generated examples as
"below average”.

We then encourage students to consider how they can go beyond these
“below average” examples.

We should flexibly appreciate and feedback how students try to go
beyond.
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Serious literature...
| #iscss.. Rl s ¥ 580 Unafraid of discomfort, being radical.
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“Over-reliance on social media and Al can make you lose track of your own feelings
because you end up being overly concerned with what others think.”

“Al can become a threat if you let your laziness drive yourself.”
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Sense of agency: encourage students to be

Unio

Ue.

We should encourage students to consider how they can develop their
unique thoughts and expressions with Al.

QOur evaluation metrics should emphasize the uniqueness of submissions
in terms of content, argsuments, and presentations.

AEEWEDRLHEEDEDICLTHADEZCERIFEZFHE DI &N

TEHH T4

FSAICERATH ) ZEZIETBEDND D,

s

WO, Eik, RFEITEICEITDFE

[ZEHI Y S pimEH T R B Y AL D,

= S AR B M & R



RZSEEMICRET A7 XOEE (DORA) ADERZICOWT

RAEAFIE. 2023FE1281H. HZEFMBETZH > 75> XOEE (San Francisco Declaration on Research Assessment; DORA) ICE& L F L7ze HEDAZE Y L TDORA
ICBRATDDIEERENHDHTERD X,

DORAIZ. 2012F DAKEMIEENFSERRBICEVWTGREESNIMETMOH D HICET 28ET. 20R. HROBAZS 7T INEEELTWVWE YT, DORATIE. TH
A OERIEIEC EDRBYMNERINTEFENEDLSBEDTHIN VWS &DH. ZORMIXOBEZNABTOANIEZINCEE)] cINTVWET, £L T, HAXEDE
. T, FECHEBEOBBREDKIC. HERXOEZIEDBIREFEZELT. AN LT 708 —DESBBER—IOBENEBIEERAVEVWIEEROTVWET, &b
BT AEFHEEZTO LT, HIRYIOALSTHEDOIRTORRDMEL 1 /N7 FERFTITRITHD., 2O, BNERZSTRLWVT NV FOFHEEZEZEEIRIT
HBLTVWET,

RRAFTIEF. TNETERHNTDORANDERICEAT 2R5T2ENR. COBRICHR IS Wil Fxzll £ TREAFEES] ICHEOZHREEZB/IFE2EFC LT
DS HNBFORMFICIN SRR A THERBOFHMEZITOCeE. COBREBELTKRBETICICWELELT, Ol id. 2021F9BICER LICAFOERAEH
TUTokyo Compass) H'BIEY IZHLEMOIRE] (ICEiF. HREBEOEHBREEICE D (MROFLZEUCLOICHERIHIEEZET,

R % E L < 57l LZHRAEMERE TS . —DORERL I THRLS. BRAOEMIAZI 2 =27Tr. ELTHELATHEEIREIMBEETY, ZMHABICEDARE
THET 5 e DFTRHAELD—BEC e 2T I I LAKIC. RRAFIE. TRRAFEEE] OBBEICEITS TEROLAHMICEATEIAF] LT, ZMOBLTEREEER
HIFTTO—NILRERICEENICEERKLTED XY,

2023%F12A8H
EIKRFEAN RRAF

https://www.u-tokyo.ac.jp/ja/about/actions/dora.html



https://www.u-tokyo.ac.jp/ja/about/actions/dora.html

Sense of agency: How can we better embrace
students being unique”

Why are we sticking with & R 7] and GPA?
Can we design DORA-equivalence for student evaluation policies?

How can we emphasize the unigueness of students’ effort and
performances in both a quantitative and qualitative manner?

Maybe extraheric Al can help us on these. ©
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Thank you very much, and

et’s discuss!

Koji Yatani
https://iis-lab.org
koji@iis-lab.org
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