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National Chung Cheng University Syllabus
	課號
course code
	
	全英文授課
EMI
	□是      ☑否

	課程類別
course type
	☑1資訊科技課程    □2人文關懷課程   ☑3跨領域課程  □4競賽專題
□5問題導向課程   ☑6專題導向課程   □7總整課程    □8實作課程

	課程名稱（中文）
Chinese course name
	AI時代的語言與認知

	課程名稱（英文）
English course name

	Language and Cognition in the Age of AI 

	學年/學期
academic year /semester
	 115-1
		學分
credits



	3

	學系（所）
department
	 心理學系
	必選修
required/selected
	□必修    ☑選修

	上課時間
class hours
	 週四9:10-12:00
	上課地點
classroom
	社科院472教室

	教師
instructor 
	 謝承佑博士
	教師 email
Instructor’s email
	psycyh@ccu.edu.tw

	助教
teaching assistant
	 
	助教email
TA’s email
	

	先修科目或
先備能力
prerequisites
	
建議先修習「心理學實驗法」與「人類學習與認知」。歡迎心理系大三、大四及外系對此議題有興趣之學生選修。


	課程概述
course descriptions
	
近年來，人工智慧（Artificial Intelligence, AI）與大型語言模型（Large Language Models, LLMs）如 ChatGPT、Gemini 等快速發展，也使語言與認知科學重新檢視一系列核心問題：人類如何理解語言？語言與概念如何在心智中表徵？語言理解是否仰賴預測？人類如何從經驗中習得語言結構與概念？人工智慧所展現的語言能力，如何幫助我們理解人類心智？
本課程以語言心理學（psycholinguistics）的核心問題為主軸，結合認知科學、人工智慧與計算模型的研究發展，探討語意表徵、詞彙與語句處理、語言學習，以及語言與知覺、社會互動與文化脈絡之間的關係。本課程不以程式設計或 AI 工程實作為主要內容，而是將不同類型與不同世代的計算模型（computational models）視為研究人類語言與認知的工具，探討模型如何被用來表徵、預測與模擬人類行為，如何產生新的心理語言學假設，以及模型結果能夠支持哪些理論推論、又有哪些限制。課程特別重視模型表現與人類心理機制之間的關係，引導學生思考：一個模型與人類表現相似時，我們究竟可以由此推論什麼？
課程採講授（lecture）與學生主導書報討論（student-led seminar）相結合的方式進行。學生每週課前預習一篇指定研究文獻，並且提問；各週由指定學生簡要介紹研究問題、方法與關鍵結果，並帶領全班針對文獻的理論意涵、模型與人類心智之間的推論，以及可能的替代解釋與後續研究進行討論。教師則於討論後進行理論統整與補充，並於課程尾聲提供下一週閱讀所需的核心概念與方法背景（conceptual primer），協助學生進入下一篇文獻，而不預先提供文獻的理論解讀。
透過反覆的閱讀、討論、批判與研究問題生成，學生將逐步學習如何判斷計算模型在心理語言學研究中所扮演的角色，區分模型表現、心理表徵與認知機制之間的不同層次，並評估模型結果對人類語言理論所能提供的證據與限制。課程最終將引導學生從每週文獻所產生的問題出發，發展自己的研究問題、理論假設與研究計畫。
Recent advances in artificial intelligence (AI) and large language models (LLMs), including systems such as ChatGPT and Gemini, have prompted researchers in language and cognitive science to revisit a range of fundamental questions: How is linguistic knowledge represented? To what extent does comprehension rely on prediction? How are linguistic structures and concepts acquired from experience? And what, if anything, can the success of contemporary AI systems tell us about human mind?
This course examines these questions through the lens of computational modeling. Rather than focusing on programming or AI engineering, we will study how computational models—from earlier cognitive and connectionist approaches to contemporary language and multimodal models—can be used to investigate human language and cognition. Psycholinguistic topics include semantic representation, lexical and sentence processing, language learning, multimodal cognition, and the social and cultural dimensions of language. A central theme throughout the course is the distinction between model performance and psychological explanation: when a model reproduces human-like behavior, what does that similarity allow us to conclude about human representations, learning processes, or cognitive mechanisms?
The course follows a hybrid lecture–seminar format. Students will read one research article each week and submit a brief reading preparation before class. Student discussion leaders will provide a concise introduction to the study and guide the class in evaluating its theoretical implications, the inferential links between model results and claims about the human mind, alternative explanations, and possible directions for future research. The instructor will conclude each discussion with theoretical synthesis and broader context, followed by a short conceptual primer introducing the background needed for the following week’s reading.
By the end of the course, students will be able to critically evaluate the role of computational models in psycholinguistic research, distinguish among behavioral, representational, and mechanistic levels of explanation, and assess what model results do—and do not—contribute to theories of human language. Students will also develop an original, model-inspired research proposal that translates insights from computational modeling into a testable question about human language and cognition.

	學習目標
learning objectives
	
修習本課程後，學生將能夠：
· 說明語言心理學中關於語意表徵、語言處理與語言學習等核心議題，以及相關研究如何以行為、計算與其他方法檢驗理論假設。
· 說明不同類型與不同世代計算模型的基本概念，並辨識計算模型在語言與認知研究中所扮演的不同角色，例如表徵、預測、模擬、學習與假說生成。
· 比較不同計算模型對語意表徵、語言處理與語言學習等現象所提供的解釋，並評估其理論貢獻與限制。
· 區分模型表現、心理表徵與認知機制等不同層次，並批判性評估從模型結果推論至人類語言與認知的理論依據與限制。
· 閱讀、整合與批判性評析跨語言心理學、認知科學與人工智慧領域的研究文獻，辨識研究中的理論假設、關鍵證據、替代解釋與未解問題。
· 從計算模型與相關研究所提供的理論啟發出發，提出具可檢驗假設與明確預測的語言與認知研究問題，並發展為完整的研究計畫。


	教科書及參考書
textbooks and 
references
	書報討論文獻清單：
【語意表徵】
Mandera, P., Keuleers, E., & Brysbaert, M. (2017). Explaining human performance in psycholinguistic tasks with models of semantic similarity based on prediction and counting: A review and empirical validation. Journal of Memory and Language, 92, 57–78. https://doi.org/10.1016/j.jml.2016.04.001
Petilli, M. A., Marelli, M., Mazzoni, G., Marchetti, M., Rinaldi, L., & Gatti, D. (2024). From vector spaces to DRM lists: False Memory Generator, a software for automated generation of lists of stimuli inducing false memories. Behavior Research Methods, 56(4), 3779–3793.
【詞彙處理】
Rueckl, J. G., & Raveh, M. (1999). The influence of morphological regularities on the dynamics of a connectionist network. Brain and Language, 68(1-2), 110-117. https://doi.org/10.1006/brln.1999.2106
Marelli, M., & Baroni, M. (2015). Affixation in semantic space: Modeling morpheme meanings with compositional distributional semantics. Psychological Review, 122(3), 485–515. https://doi.org/10.1037/a0039267
【語句處理與預測】
Cevoli, B., Watkins, C., & Rastle, K. (2022). Prediction as a basis for skilled reading: Insights from modern language models. Royal Society Open Science, 9(6), 211837. https://doi.org/1010.1098/rsos.211837
Huang, K. J., Arehalli, S., Kugemoto, M., Muxica, C., Prasad, G., Dillon, B., & Linzen, T. (2024). Large-scale benchmark yields no evidence that language model surprisal explains syntactic disambiguation difficulty. Journal of Memory and Language, 137, 104510. https://doi.org/10.1016/j.jml.2024.104510
【語言學習】
Romain, L., Milin, P., & Divjak, D. (2025). Order effects in second language learning. Language Learning, 75(3), 623-665. https://doi.org/10.1111/lang.12675
Brochhagen, T., Boleda, G., Gualdoni, E., & Xu, Y. (2023). From language development to language evolution: A unified view of human lexical creativity. Science, 381(6656), 431-436. https://doi.org/10.1126/science.ade7981
【語言與多模態】
Schulze Buschoff, L. M., Akata, E., Bethge, M., & Schulz, E. (2025). Visual cognition in multimodal large language models. Nature Machine Intelligence, 7(1), 96-106. https://doi.org/10.1038/s42256-024-00963-y
【AI、社會認知與文化】
Farrell, H., Gopnik, A., Shalizi, C., & Evans, J. (2025). Large AI models are cultural and social technologies. Science, 387(6739), 1153-1156. https://doi.org/10.1126/science.adt9819
Trott, S., Rivière, P. D., & Jones, C. R. Do Different Theory of Mind Tasks for LLMs Measure the Same Thing?.
【AI與認知科學研究的未來】
Chomsky, N., Roberts, I., & Watumull, J. (2023). Noam Chomsky: The false promise of ChatGPT. The New York Times. https://www.nytimes.com/2023/03/08/opinion/noam-chomsky-chatgpt-ai.html
Piantadosi, S. T. (2023). Modern language models refute Chomsky’s approach to language. In E. Gibson, & M. Poliak (Eds.), From fieldwork to linguistic theory: A tribute to Dan Everett (pp. 353-414). Language Science Press. https://zenodo.org/records/12665933

參考書目與延伸閱讀：
Du, C., Fu, K., Wen, B., Sun, Y., Peng, J., Wei, W., ... & He, H. (2025). Human-like object concept representations emerge naturally in multimodal large language models. Nature Machine Intelligence, 7(6), 860-875. https://doi.org/10.1038/s42256-025-01049-z
O'Toole, A. J., & Ludvig, E. A. (2026). The use of AI in psychology: A historical perspective. British Journal of Psychology, 117(2), 433–443. https://doi.org/10.1111/bjop.70061
McClelland, J. L. (2009). The place of modeling in cognitive science. Topics in Cognitive Science, 1(1), 11–38. https://doi.org/10.1111/j.1756-8765.2008.01003.x
Günther, F., Rinaldi, L., & Marelli, M. (2019). Vector-space models of semantic representation from a cognitive perspective: A discussion of common misconceptions. Perspectives on Psychological Science, 14(6), 1006-1033. https://doi.org/10.1177/1745691619861372
Jurafsky, D., & Martin, J. H. (2026). Speech and language processing: An introduction to natural language processing, computational linguistics, and speech recognition (3rd ed.). Online manuscript. https://web.stanford.edu/~jurafsky/slp3/
Kumar, A. A. (2021). Semantic memory: A review of methods, models, and current challenges. Psychonomic Bulletin & Review, 28(1), 40-80. https://doi.org/10.3758/s13423-020-01792-x
Mitchell, M. (2019). Artificial intelligence: A guide for thinking humans. Farrar, Straus and Giroux.




	教學要點概述

	教材編選
teaching 
materials
	☑1自製簡報(ppt)     □2課程講義             □3自編教科書
☑4教學程式         □5自製教學影片         □6其他

	教學方法
teaching 
methods 
	☑1講述          □2小組討論    ☑3學生口頭報告     □4問題導向學習
□5個案研究      □6其他

	評量工具
Evaluation
tools
	□1期中考        □2期末考      □3隨堂測驗         ☑4隨堂作業
□5課後作業      ☑6期中報告    ☑7期末報告         □8專題報告
   □9評量尺規      □10其他 

	教學資源
teaching
 resources
	☑1課程網站       ☑2教材電子檔供下載      □3實習網站

	與SDGs目標的關聯
related to objectives of SDGs
	□SDG 1 終結貧窮                   □SDG 2 消除飢餓             
□SDG 3 健康與福祉                 ☑SDG 4 優質教育   
□SDG 5 性別平權                   □SDG 6 淨水及衛生
□SDG 7 可負擔的潔淨能源           □SDG 8 合適的工作及經濟成長 
☑SDG 9 工業化、創新及基礎建設     □SDG 10 減少不平等
□SDG 11 永續城鄉                  □SDG 12 責任消費及生產
□SDG 13 氣候行動                  □SDG 14 保育海洋生態
□SDG 15 保育陸域生態              □SDG 16 和平、正義及健全制度
□SDG 17 多元夥伴關係              □無關聯

	教師
相關訊息
instructor’s
 information
	

	每週課程內容
weekly scheduled contents

	Week 1 課程介紹

	Week 2 AI與認知科學

	Week 3語意表徵(I)

	Week 4語意表徵(II)

	Week 5詞彙處理(I)

	Week 6詞彙處理(II)

	Week 7語句處理與預測(I)

	Week 8語句處理與預測(II)

	Week 9學期報告主題分享

	Week 10語言學習(I)

	Week 11語言學習(II)

	Week 12語言與多模態

	Week 13 AI、社會認知與文化

	Week 14 AI與語言認知研究的未來

	Week 15學生期末報告(I)

	Week 16 學生期末報告(II)

	Week 17 彈性週

	Week 18 彈性週

	核心能力
core competencies 

		核心能力
Core competency
	本課程與核心能力關聯強度
Degrees of related to core competencies

	
	1
	2
	3
	4
	5

	專業能力
Specific
competency 
	專業能力1
	
	
	
	
	

	
	專業能力2
	
	
	
	
	

	
	專業能力3
	
	
	
	
	

	
	專業能力4
	
	
	
	
	

	
	專業能力5
	
	
	
	
	

	共通能力
General
Competence
	共通能力1
	
	
	
	
	

	
	共通能力2
	
	
	
	
	

	
	共通能力3
	
	
	
	
	

	
	共通能力4
	
	
	
	
	

	
	共通能力5
	
	
	
	
	


註：關聯強度以五點量表標示，1表示沒有關聯，5表示非常有關聯。




