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What do people feel when using gen-AI for intellectual activities?
– through the lens of human-AI interaction research –

生成AIと共に知的作業を行う際に人は何を感じるか？
〜Human-AI Interaction研究の視点から〜
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Generative AI is now in education.



https://kpmg.com/ca/en/home/media/press-releases/2024/10/students-
using-gen-ai-say-they-are-not-learning-as-much.html

https://kpmg.com/ca/en/home/media/press-releases/2024/10/students-using-gen-ai-say-they-are-not-learning-as-much.html
https://kpmg.com/ca/en/home/media/press-releases/2024/10/students-using-gen-ai-say-they-are-not-learning-as-much.html


https://yatani.jp/teaching/doku.php?id=2024infovislab:start

https://yatani.jp/teaching/doku.php?id=2024infovislab:start


https://yatani.jp/teaching/doku.php?id=2024infovislab:start

Starting from the 2023 academic year, this hands-on strongly encourages students to use generative AI.
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 AI and explore ways to leverage it effectively to benefit their
projects.

https://yatani.jp/teaching/doku.php?id=2024infovislab:start


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.

プロジェクトの質は大きく向上した．学生さんは付属的な作業
（データ収集やデータのクリーニング）から解放されて，システム
開発により時間を割けるようになった．

一方で，プロジェクト後半においてより苦労する場面が散見された．



平林 晴馬，宮崎 翔，矢谷 浩司．2024．
情報可視化システム開発における大規模言語
モデルプロンプトの定量的調査．DICOMO 2024．



Generating ideas

Discussing implementations

Sharing the current situation

Generating codes

Revising the prior outputs

Asking for solutions

Getting knowledge

Outsourcing repeated work

Asking for explanations

Reflecting the progress

Others



Findings

Generative AI 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 AI can influence students’ coding behavior, transitioning 
from coding from scratch to performing code reviews on the generated 
code.

生成AIは必ずしもプロジェクトの背景が全てわかっているわけでは
ないので，プロジェクトが大きくなるにつれ，生成される結果や
コードが役に立たなくなることがある．

システムの開発上では，自分でコーディングすることから，生成さ
れたコードをレビューして使う，といった変化があった．



My lessons learned

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

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

生成AIは強力だが，講義担当者としては，学生さんがどのように
使うべきか，使うべきでないかを明確にする必要がある．

既存のHuman-AI interaction研究では生成AIを知的作業に使う際の
負の側面が明らかにされており，我々にも有益な知見がある．



The dark side of gen AI use for intellectual activities

Blind reliance on AI

Issues of ownership

Degradation of sense of agency and motivation

AIへの盲目的な依存

帰属の問題

効力感・モチベーションの低下



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 AI?

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 AI.

「ソーシャルメディアは社会にとって善か？」というお題でユーザ
に作文をしてもらう．

作文中にAIから追加する文章の案が提示され，ユーザはそれを自由
に使って文章をさらに書いていく．



How would people get swayed by biased AI?

The generative AI 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.

ソーシャルメディアを善，あるいは悪とするようなバイアスを
文章案を提示するAIにあらかじめ加えてある．

実験参加者はそのようなバイアスがあることは実験参加時には
知らされていない．



Interface used in the study



バイアスをかけたAIのユーザに対する影響

Participants can be swayed by AI’s outputs.

AIの出力に実験参加者が流されうることが確認された．



What do these results mean?

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

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

人が自分の考えをしっかりと持てていない時，AIからの出力結果
が十分に良さそうであれば，それにつられてしまいうる．

そしてそれはよくある話．学生さんは課題において自分の考えを
表現することに強い動機を必ずしも持っていないことがある．



Ownership and authorship

How should attribution be if a person creates artefacts with using 
generative AI?

Created by the person?
Created by AI?
What should be the distribution of ownership between
the person and AI if we should acknowledge both?

ある生成物をAIからの出力を利用しながら作り上げた時，それは
誰に帰属すべき？

ユーザが作った？
AIが作った？
どちらも関わったとするならば，ユーザとAIの帰属割合は？



How would people claim authorship?

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



AI Ghostwriter user study

Writing a letter to friends under the four conditions

Writing: participants write by themselves from scratch
Editing: 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.

友人宛の手紙を4つの条件下で書く．

Writing：自分で1から書く．
Editing：LLMが最初の文面を生成し，それを編集する．
Choosing：LLMが3つの文面を提示し，そのうち1つを選ぶ．
Getting：LLMが生成した文面をそのまま使う．



AI Ghostwriter user study results

Responses about the perceived ownership
知覚された所有権に関する結果



AI Ghostwriter user study results

Only a fraction of participants explicitly mentioned the authorship of AI.
一部の実験参加者しかAIを執筆者と明示しなかった．



Perception of ownership and authorship

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

Participants felt ownership to AI in messages in the editing,
choosing, and getting conditions, but did not necessarily
recognize AI as a co-author regardless of the level of
interventions.

知覚される所有権と執筆者に乖離があるように見える．

実験参加者はediting，choosing，gettingの条件において
AIに所有権を一定程度みているが，必ずしも著者として
認識しているわけではない．そして，それはAIの介入
度合いで大きく変わらなかった．



What does it tell us?

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

This may be quite different from typical plagiarism where
people are aware that they are doing bad things.

学生さんはたとえ生成AIをがっつり使って課題をやったとしても，
自分で課題をやったと純粋に思っているかもしれない．

これはよくある剽窃のように，悪いことやっていると気が
ついてもやっている状況とは大きく違うかもしれない．



Degradation of sense of agency and motivation

Charlotte Kobiella, Yarhy Said Flores López, Franz Waltenberger, Fiona 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 CHI '24, Article 1018, 1–16. 



Degradation of sense of agency and motivation

What would happen with respect to perceived productivity and 
accomplishment if knowledge workers use ChatGPT for their 
work?

ナレッジワーカーがChatGPTを自身の仕事に取り入れた時，
個人の生産性や達成感にどのように影響を与えるのか？



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 7 weeks.

23人のナレッジワーカーから毎日どのようにChatGPTを
使ったか，どの程度の生産性や達成感があったかを，
7週間にわたって収集．



Degradation of sense of agency and motivation



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.

ChatGPTに仕事の一部を任せることで効率化を図れることに，
メリットを感じられる．

ChatGPTを効率的に使えたときにある種の達成感を感じる．



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.

しかし， ChatGPTによって難しいことに挑戦している感覚や自分
が仕事に貢献している感覚が失われたり，ChatGPTの出力に対して
劣等感を感じたりすることがある．

"If the Machine Is As Good As Me, Then What Use Am I?"



Why do these things happen?

Blind reliance on AI

Issues of ownership

Degradation of sense of agency and motivation

AIへの盲目的な依存

帰属の問題

効力感・モチベーションの低下



Over-reliance on AI is much like
standing up at the top of a stack
of empty boxes.

AIに依存しすぎることは空箱
を積み上げて，その上に立って
いるようなもの．



You can climb up quickly and feel like
you are capable of doing many things,
but that’s not your real ability.

一瞬で上に上がり，多くのことができる
ような気になるが，それは自分の本当の
能力ではない．



Categorization of supporting tools

Orthotics: mechanisms to accelerate tasks

補助機構：遂行したいタスクを加速させる機構

Prosthetics: mechanisms to replace human capabilities

補完機構：ユーザが持たない能力を与える機構

Exoskeleton: mechanisms to increase human capabilities

増強機構：ユーザが持つ能力を強める機構

Shneiderman, B. (2022). Human-centered AI. Oxford University Press.



Supporting AI: the current mainstream

Orthotic AI：補助するAI

Auto-completing text, filling cells in a spreadsheet

テキストやスプレッドシートの自動入力

Prosthetic AI：補完するAI

Voice over for people with visual impairments

視覚が不自由な人向けの読み上げツール

Exoskeleton AI：増強するAI

Translation apps for languages you know only a little

一部しか知らない言語の通訳アプリ









Yatani, K., Sramek, Z, and Yang, C. (2024) AI as Extraherics: Fostering Higher-order Thinking 
Skills in Human-AI Interaction. https://arxiv.org/abs/2409.09218

https://arxiv.org/abs/2409.09218


AI as Extraherics：促考するAI

Extraheric AI 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.

単に解決策を提供したりタスクを自動化したりするの
ではなく，考えさせる質問を投げかけたり，代替的な
視点を提示したりすることで，ユーザの反芻や探索を
促すAI設計．

Yatani, K., Sramek, Z, and Yang, C. (2024) AI as Extraherics: Fostering Higher-order Thinking 
Skills in Human-AI Interaction. https://arxiv.org/abs/2409.09218

https://arxiv.org/abs/2409.09218


AI as Extraherics：促考するAI

In the example of writing an essay about a book:

Supporting AI: Generating such an essay directly and presenting
it to users.
Extraheric AI: Posing questions about a draft essay written by
users and encouraging them to expand it.

例）読書感想文

支援するAIの例：本に関する読書感想文を直接生成し，
ユーザに提示する．
促考するAIの例：ユーザが書いた下書きの読書感想文に
対して質問を投げかけ，内容を膨らませることを促す．

Yatani, K., Sramek, Z, and Yang, C. (2024) AI as Extraherics: Fostering Higher-order Thinking 
Skills in Human-AI Interaction. https://arxiv.org/abs/2409.09218

https://arxiv.org/abs/2409.09218


Post-class summary note creation support 
with questioning extraheric AI





Bloom’s taxonomy of higher-order thinking

記憶 (remember)：
事実，概念，情報を正しく思い出せる

理解 (understand)：
記憶した理解し，自分で説明，要約できる

応用 (apply)：
学んだ知識や概念を新しい状況に適用できる

分析 (analyze)：
情報を構成要素に分解し，その関係性を理解できる

評価 (evaluate)：
情報やアイデアの価値や有効性を判断できる

創造 (create)：
新しいアイデア，製品，方法を生み出せる







You can do this now! ☺

“Please write about XXX.”

「〇〇について書いてください．」

“Please play the devil’s advocate about XXX and discuss with me.”

「〇〇について私の反対意見を述べる人になって私と議論して
ください．」

“Can you tell me how this blog post could cause backfire?”

「このブログが炎上するとすればどのような可能性がありそう
か教えてください．」



How shall we move forward?



https://utelecon.adm.u-tokyo.ac.jp/docs/ai-tools-in-classes

https://utelecon.adm.u-tokyo.ac.jp/docs/ai-tools-in-classes




What matters after all is
students’ motivation.



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.

外発的動機：金銭的な報酬，単位，プレッシャー等

内発的動機：個人的な楽しさ，好奇心，成長の感覚，目的意識

外発的動機は短期的には効果があり得るが，長続きしない．



Three “S”s for fostering 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

目的意識：なぜそれをやる必要があるのかを理解している

自己効力感：それができるようになっていることを感じている

自己主体感：それに対して貢献できていること感じている



Sense of purpose: clarify why we teach and 
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?

講義担当者は講義の大目的を明確にしてあげることが必要．

基礎的内容を覚えて理解することに重点があるのか？

基礎的内容を応用して新しいもの作り出すことに重点が
あるのか？



Sense of purpose: clarify why we teach and 
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.

単に「これを学ばなければならない」では不十分．

講義をとってもらってどのような人になってほしいかをしっかりと
伝える必要がある．



Self-efficacy: use AI-generated examples as 
“below average”.

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

We can show AI-generated examples of submissions and clarify that
an equivalent quality of work would not lead to good evaluations.

AIで簡単に達成できることは大きな意味を持たなくなることを
明確に示す．

AIで生成した提出物の例を示し，これらと同等の質の提出物では
評価されないことを明確にする．



Self-efficacy: use AI-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.

その上で，学生さんに対してこれらの例をどのように超えて
いけるかを考えてもらう．

我々は学生さんがそれらの例をどのように超えていこうとして
いるのかを柔軟に評価して，フィードバックする．



https://www.yomiuri.co.jp/culture/book/articles/20240214-OYT8T50094/

AI... Avoiding discomfort, being bland

https://www.yomiuri.co.jp/culture/book/articles/20240214-OYT8T50094/


“Over-reliance on social media and AI can make you lose track of your own feelings 
because you end up being overly concerned with what others think.”

“AI can become a threat if you let your laziness drive yourself.”

Serious literature... 
Unafraid of discomfort, being radical.

https://www.yomiuri.co.jp/culture/book/articles/20240214-OYT8T50094/

https://www.yomiuri.co.jp/culture/book/articles/20240214-OYT8T50094/


Sense of agency: encourage students to be 
unique.

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

Our evaluation metrics should emphasize the uniqueness of submissions 
in terms of content, arguments, and presentations.

AIを使いながらもどのようにして独自の考えや表現を持つことが
できるかを学生さんに考えてもらうことを促す必要がある．

提出物の内容，主張，表現方法における学生さんの独自性を積極的
に評価する成績評価方法を取り入れる．



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 優良可 and GPA?

Can we design DORA-equivalence for student evaluation policies?

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

Maybe extraheric AI can help us on these. 

優良可の評価やGPAに囚われる必要はないのでは？

学生評価についてDORAのような方針をできないだろうか？

学生さんの努力や成果のユニークなところを量的・質的の両方から
評価できないだろうか？

これらのことを実現するのに促考するAIを使えるかもしれない．



Thank you very much, and
let’s discuss! 

Koji Yatani
https://iis-lab.org

koji@iis-lab.org

https://iis-lab.org/
mailto:koji@iis-lab.org
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