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€ Bloom’s Taxonomy
B ADMMBENDEEERGR LEIZCDVNTDRE CREHESR)

Create
Evaluate

Bloom, B. S. (Ed.). (1956). Taxonomy of educational objectives: The classification of educational
goals, by a committee of college and university examiners. New York: Longmans. 1
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REVISED Bloom's Taxonomy Action Verbs @RETHR 7 IL—LS2F%J/S—DEEHE

Bloom’sDefinition
FIL—LOEE

Exhibit memory of previously learned
material by recalling facts,terms, basic
concepts, and answers.

AKIZH T 5HBloom's TaxonomyD ;& FE

B2 (Understanding)

F&AA (Applying)

4 (Analyzing)

§%{fi (Evaluating)

Creating

Demonstrate understanding of facts and
ideas by organizing,comparing,
translating, interpreting. giving
descriptions, and stating main ideas.

Saolve problems to new situations by
applying acquired knowledge, facts,
techniques and rules in a different way.

Examine and break information into
parts by identifying motives or causes.
Make inferences and find evidence to
support generalizations.

Present and defend opinions by making
judgments about information, validity of

ideas, or quality of work based on a set
of criteria.

Compile information together in a
different way by combining elements in a
new pattern or proposing alternative
solutions.
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DHREEETTES DERTFET H. ~DHEETRRT L. ten REEFL. F5. WERGLHAETEEDS.
-2 -
= Choose SRIRT S * Classify TS = Apply EATS = Analyze TS = Agree EETS = Adapt BETS
- Define “EHl - Compare HET L = Build 214 - Assume RET S = Appraise EETD * Build 514
= Find EE » Contrast Lol ) = Choose RiRT S = Categorize TS - Assess i S = Change ELT D
= How 30T » Demonstrate EIIT A = Construct JERET S = Classify TS = Award BAh = Choose SRiRT S
= Label S = Explain -REAT S - Develop -HETS - Compare LT E = Choose SRIRT A = Combine HWHETH
= List ARFUTTE * Extend SEAET S * Experiment with  -EE3 5 = Conclusion SRS * Compare BT L * Compile WETS
= Match TuF * lllustrate HETS = Identify BT A + Contrast TS « Conclude RIS + Compose fERET S
* Name & Bl * Infer JERmT D * Interview A BE2—F 5 » Discover FHETS » Criteria HEF{ED * Construct BT S
= Omit 1 * Interpret HERT L » Make use of fERATS » Dissect HBERITS » Criticize SEFIT S * Create i3
= Recall - 18 + Outline BEET D = Model “ETIL + Disfinguish ERTS = Decide RNE * Delete HIEET S
- Relate - - Relate BAETITS - Organize -BET S - Divide HET S = Deduct il = g = Design -BEtT S
= Select iR * Rephrase BlMREAD * Plan SHET S + Examine RETS = Defend T3 + Develop HRTS
= Show B4 - Show BEd - Select RIRT S = Function fEET S = Determine RETL - Discuss FELES
* Spell AL » Summarize BT L * Solve RRTL * Inference SERT S * Disprove SEET L * Elaborate B
= Tell “BET » Translate HERT S = Utilize FIRATS * Inspact BETL = Estimate Rt + Estimate RHt5
= What «fe] » List WARFYTT A = Evaluate FHET S * Formulate HIZT S
= When Ly * Motive SIS = Explain SREAT S * Happen “#EChH
= Where EIT * Relationships EFESITE = Importance EEN + Imagine HETS
= Which £M = Simplify WEETS * Influence EEE5AD = Improve WETD
= Who 3 * Survey RETS = Interpret BRTS * Invent “RATH
= Why S * Take part in SBT3 = Judge HERT S * Make up TERT S
« Test for TARTS = Justify EH{ETE + Maximize “EBAETS
» Theme T—IERETS |+ Mark EEDITE + Minimize “=MMET S

= Measure CRETS * Modify EETS

* Opinion ERELS « Original Tl

* Perceive EHIET S « Originate AT S
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ChatGPTLAHT
Google Search Google NMT
IBM Watson MS XiaoIce
/ / Interaction
Personalization
Search Q&A Chatbot Active learning
1990 2000 2010 2020
PageRank BERT
GPT Reasoning
Deep Learning Transformer

Text mining Neural Translation Multi-document consumption
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Transformer|Z & 5 1L D HNE

ChatGPTHI®
Pre-trained representation Contextual
2014 ' 2017 l 2018 2019 2020
Attention — Transformer —— GPT — GPT-2 — GPT-3
[Google] [OpenAlI] (Causal LM, generative)
2013 seq2seq
Bi-directional —
Word2Vec — Doc2Vec
— ELMO
[AllenNLP]
Light weight
Deeply bidirectional _~»
Lmasked LH, _» BERT —> ALBERT, DistillBERT, ROBERT
[Goqggle] [HuggingFace] [facebook]
» DOBERT
[NEC, 2020]
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Domain knowledge enhanced

— MT-DNN
[Microsoft]

—> T5
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5 : ChatGPT
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VEAT

REDT—ZTRKENFIA—XDFE

Gl | =70 | ’S5A—s8 | F—4E
BERT 3AERRE 13GB*1%2
GPT-3 1,750f8 570GB*1

X1 F— X BIIHEE.
X2 EBRFEDT—XE

X
Z7av7beIkL-52E
[£2#] In-context learning *GPT-3L1%

Translate English to French:
ea otter => loutre de mer

cheese =>

[arXiv:2005.14165]Language Models are Few-Shot Learners
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Hype Cycle for Artificial Intelligence, 2023

Smart Robots e Al
Responsible Al
Neuromory phic Computing
Prompt Engineering
Artificial General Intelligence Synthetic Data
0w )
g Decision Intelligence ModelOps
= Operationa
S
[1}
Q Computer
n Vision
i /
=
gﬁ‘erviigs‘ - Data Labeling
Neura-Symbolic Al Knowledge Graphs and Annotatiol
Multiagent System: Intelligent Applications
First-Principles Al Autonomous Vehicles
Automatic Systems Al Maker and Teaching Kits
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
.
Time
Plateau will be reached:
(O less than 2 years @ 2toS5years @ 5to10years A more than 10 years () obsolete before plateau As of July 2023
gartner.com
arther.
Gartner, Inc. and/or its affiliates. Al rights ressrved. 2079794 ®

https://www.gartner.com/en/articles/what-s-new-in-artificial-intelligence-from-the-2023-gartner-hype-cycle

16

-

* ROEAE CORY )
2-54F 5-104 10F & LLEF

* Cloud Al Services

- Intelligent Applications

- Al maker & Teaching kits
- Knowledge Graph

- Synthetic data

- Foundation models

\_

- Prompt Engineering
- Decision Intelligence
- Al TRISM*

- Composite Al

- Autonomous vehicles - AGI
- ModelOps

- Generative Al

- Smart Robots

- Responsible Al

- Operational Al Systems
- Al Engineering

= Al Simulation

* Neuro-symbolic

- Multiagent Systems

= Automatic Systems

- Data-Centric Al
- Causal Al
» First-Principles Al

TIRER : BE2FED/NA THA U ILIZEERBNENF-ED

AF . EHAIOZEE] (TR M y
*Al TRiISM: Al Trust, Risk and Security Mapagement
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Response time comparison chart

ELYZA Tasks 100 (AF5¥i) Summary of 20 pages of PDF (14,000 characters)
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50
w15 B6.65SCC o
4 rFS F'S
45
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25 30
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15 20
1 15
0.5 10
3.92sec
O GPT-40613 cotomi Pro Gemini1.0 Claude 2.1 GPT-3.5  ELYZA  cotomi  Claude  GPT-3.5 karakuri-im- 5 ) 4 < 2-99sec
{OpenAl)  (NEC) <o {Anthropic) Tubo 0125 Jamanese  Liaht Instant  Turbo 1106 70-chat- -
Google) (OpenAl) LLa_mﬁ -2 (NEC) (Anthropic)  (OpenAl) 0
instruct GPT-4 NEC cotomi Light NEC cotomi Light
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(Zero-shot H£:®)
SEFFETHS, AAITELEGL,

SEJETH D, AHIK

IRNDBHINSZDIHT TFIREZ XY | =2V, H#HiR
(Few-shot HEZR)

BARE BEFELESTTVET, BARE BIEE5TEVWET,
E]%“SQ.: ;}o;%irzogning. %ﬁﬁ?%‘% 7—_“}1/ ?%IEQ ;)objjiirzogning.
1= o =24 33 FI=] o
English: Thank you. (FEEH) English: Thank you.
BAREE: S L2746, BARE: L5456,
English: English: Goodbye.
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[Kaplan+20] Scaling Laws for Neural Language Models
[Hoffmann+22] Training Compute-Optimal Large Language Models
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from openai import OpenAl

client = OpenAI()
response = client.completions.create(

model="text-davinci-001",
prompt="EE(3HTHDH, LEIIL"
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DPO: Direct Preference
Optimization: Your Language
Model is Secretly a Reward Model

IPO: A General Theoretical
Paradigm to Understand Learning
from Human Preferences

KTO: KTO: Model
Alignment as Prospect
Theoretic Optimization

SteerLM: SteerLM: Attribute
Conditioned SFT as an (User-
Steerable) Alternative to RLHF
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Hype Cycle for Artificial Intelligence, 2023

Expectations

Neuromorphic Computing

Artificial General Intelligence

Operational Al Systems

Data-Centric Al

Neuro-Symbolic Al

Multiagent Systems

First-Principles Al
Automatic Systems

Smart Robots
Responsible Al

Generative Al

Prompt Engineering )
Foundation

Models Synthetic Data
Decision Intelligence ModelOps
Al TRISM

Composite Al

o () EdgeAl Computer
Al Engineering Vision/——
Al Simulstion /
Causal Al
g::;lili:sl " Data Labeling
Knowledge Graphs

and Annotation

Intelligent Applications

Autonomous Vehicles
Al Maker and Teaching Kits

Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
.
Time
Plateau will be reached:
() less than 2 ysars @ 2toSyears @ 5to10years A\ more than 10 years () obsolete before plateau As of July 2023

gartner.com

Source: Gartner

® 2023 Gartner, Inc. and/or its affiliates. All rights reserved. 2079724
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