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Abstract

Constructing an effective content system for Al literacy education in university
libraries plays a very important role in improving the AT literacy of university
faculty and students. Through a literature review, this study analyzes the con-
notations and practical outcomes of Al literacy and Al literacy education in
university libraries, extracts the content covered by Al literacy education in
university libraries, and constructs a content system for AT literacy education
in university libraries by dialectically drawing on Bloom’ s Taxonomy of Educa-
tional Objectives. The system includes four main categories: concepts, knowl-
edge, thinking, and skills. Among them, the concept category includes two
subcategories: ethics and values; the knowledge category includes two subcate-
gories: basic knowledge and technical systems; the thinking category includes
two subcategories: problem thinking and computational thinking; and the skills
category includes two subcategories: tool-use ability and risk-response ability.
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Introduction

The year 2025 is a crucial year for achieving the strategic goal of building China
into a leading country in education. The Qutline of the Plan for Building China
into a Leading Country in Education (2024-2035)[1] (hereinafter referred to as
the Outline) states that “by 2027, important phased results will be achieved
in building China into a leading country in education. The level of universal
access to education at all levels will continue to be consolidated and improved,
a high-quality education system will be initially formed, and the people’ s sense
of gain from education will be significantly enhanced.” Against this background,
designing advanced, rigorous educational content that can be embedded into a
new-type education system to support the implementation of new educational
models is of great significance for strengthening the comprehensive capacity of
higher education and constructing China’ s independent knowledge system. The
Outline also clearly states that standards for the digital literacy of teachers and
students should be formulated and improved. As an emerging digital-intelligent
technology, Al literacy derived from Al should be regarded as a new dimension
of digital literacy. Since the release of generative Al models represented by
ChatGPT, Al models have rapidly become a focus of research and application
across various industries and fields. In universities in particular, teachers and
students have actively applied Al technologies to learning and research. How-
ever, while AT models improve efficiency, on the one hand, irregular applications
of AT models have emerged one after another; on the other hand, the use of Al
models involves information pollution and ethical risks, which may trigger se-
rious problems such as the widespread dissemination of polluted information,
leakage of personal information, and harm to human subjectivity. In order to
give full play to the positive role of Al technology, university libraries, while pro-
moting the application of Al models and advancing the inclusive development
of AT technology on campus, should uphold a new knowledge view of co-creation
and sharing, a new learning view of intelligent connectivity and construction,
a new curriculum view of integration and openness, and a new teaching view
of human-machine collaboration[2]. They should actively carry out Al literacy
education for university teachers and students, expand a high-quality cohort
committed to “technology for good” ; while transferring past experience in liter-
acy education and constructing a content system for Al literacy education, they
should actively explore effective pathways by which new information technolo-
gies empower Al literacy education, enhance the inclusiveness, timeliness, and
economy of Al literacy education, safeguard the interests of university teachers
and students, and prepare in terms of literacy education for broader and more
profound technological revolutions in the future. This paper intends to analyze
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the construction of the content system for AI literacy education in university
libraries from the perspective of digital-intelligence-driven development, striv-
ing to provide a reference for the design of Al literacy education content in
university libraries.

1 Defining the Connotation of AI Literacy Education in
University Libraries

1.1 Overview of AI Literacy

1.1.1 Defining the Connotation of Literacy In the Programme for the
International Assessment of Adult Competencies (PTAAC)[3], the Organisation
for Economic Co-operation and Development (OECD) assesses literacy from
three core dimensions: literacy, numeracy, and adaptive problem solving. Its
connotation is that individuals can understand and use textual materials in
different contexts, and possess
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identification, understanding, communication, and computational abilities, and
be able to achieve personal goals, expand knowledge, and develop potential
through continuous learning. Al literacy not only inherits the general require-
ments of the term “literacy,” but also reflects the contemporary need for people
to understand and use Al technologies in order to “adapt to and master” technol-
ogy["4][75]. Therefore, Al literacy has an applied attribute, and its connotations
are closely related to the underlying technologies of Al.

Accordingly, the AT literacy discussed by the author is a product formed through
the collision and integration of multiple perspectives, used to guide Al practice,
and characterized by the features of the times. From the perspective of the
general requirements of literacy, Al literacy should encompass the requirements
for individuals to understand, apply, analyze, and create multimodal resources,
as well as to continuously construct and expand their own systems of ideas,
concepts, knowledge, and skills.
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1.1 Defining the Connotations of Al Literacy

Regarding the concept and composition of Al literacy, Pinski M et al.["6] point
out that research on Al literacy does not focus on the purely technical charac-
teristics of Al, but instead considers human-machine collaboration by analyzing
the different “characteristics” of humans and Al Xiao J Y et al.["7] argue that
AT literacy emphasizes proficiency and appropriate use, rather than requiring
mastery of underlying theoretical knowledge. Ngo T N et al.["8] indicate that,
under the framework of Artificial Intelligence for Academic Purposes (AIAP),
Al literacy needs to cover five core elements: conceptual terminology, the work-
ing principles of Al, prompt engineering, tools and applications, and ethics and
appropriateness. Through a literature review, Chee H et al.["9] reconstructed an
AT literacy competency framework comprising eight competencies and eighteen
sub-competencies, including AT application and operation capability, data and
algorithm literacy, and problem-solving ability. Bu Miao[ 10] argues that Al
literacy is not merely the mastery of Al knowledge, but places greater emphasis
on critical awareness, understanding, and application of its skills, ethics, and
values. Li Chungiu et al.["11] believe that the connotations of Al literacy help
individuals, on the basis of possessing Al knowledge, to master Al skills, cul-
tivate Al thinking, and fulfill AT social responsibilities. Shi Li et al.["12] hold
that AI literacy is the comprehensive quality—including AI knowledge, skills,
and ethics—that individuals need when adapting to the iterative development of
AT technologies and collaborating with AI. Chen Shanshan et al.["13] summa-
rized the specific manifestations of Al literacy education in British universities
in terms of cognition, application, thinking, and ethics. Huang Ruhua et al.["14]
designed an Al literacy education content framework consisting of four major
parts: cognition, skills, application, and ethics. Yan Qiujuan et al.["15] pro-
posed the constituent elements of “information + AI” literacy, covering five
dimensions: thinking, ethics, awareness, knowledge, and ability.

Synthesizing these viewpoints, the author believes that Al literacy refers to the
concepts, knowledge, thinking, and abilities required by individuals or groups
to engage in effective reflection and thereby promote human-machine collabora-
tion. Viewed in light of Jacobson’ s metaliteracy model[~16], the author believes
that AT literacy is a literacy system encompassing multiple dimensions, includ-
ing application ability, underlying theoretical knowledge, and ethical concepts;
its content can be summarized into four major dimensions: concepts, knowledge,
thinking, and skills. As the underlying framework of Al literacy education, clar-
ifying the connotations of Al literacy has guiding significance for constructing
the AI literacy education content system of university libraries. However, to
truly provide effective reference for it, it is also necessary to incorporate the
practical outcomes of Al literacy education in university libraries, analyze feasi-
ble models of AI literacy education, and strive to construct the content system
in a targeted manner.
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1.2 AI Literacy Education in University Libraries

The facts of scientific and technological development have already shown that
breakthroughs in major scientific and technological problems, and the creation
of new theories and even new disciplines, are often the result of the cross-
fertilization and integration of theories from different disciplines[~17]. In China,
“AI+” educational projects continue to be implemented, and educators and re-
searchers across various fields and levels are working together to explore and
construct a new type of educational model, so as to meet the needs arising from
the integrated development of general-purpose technologies and other industries.
In this process, frontier practices of Al literacy education have emerged, such as
“AI4+X” micro-majors and compulsory general Al courses. Al literacy education
in university libraries should also actively integrate into the tide of educational
model reform, combine their own characteristics with user needs, and design an
AT literacy education content system driven by digital-intelligent technologies.

Scholars at home and abroad have conducted relatively systematic research on
the features of Al literacy education in university libraries. Lo L S["18] proposed
an AT literacy education framework for academic libraries covering seven aspects,
including understanding the capabilities and limitations of Al systems, identify-
ing and evaluating AI applications, and critically evaluating Al-generated con-
tent. Chee H et al.[79] found that Al literacy education in universities should
emphasize cultivating students’ in-depth understanding of data and algorithms,
problem-solving ability, and so on. The AI literacy needs of teachers involve
three major aspects: data and algorithm literacy, AIGC creation, and operation
of equipment and software. Du Jin[ 19] investigated the practice of Al literacy
education in American universities, pointing out that some universities build
AT literacy education content systems based on theoretical frameworks such as
the CLEAR framework and the ROBOT test. Different theoretical frameworks
each have their own emphases, but overall they include three aspects: prompt
design, AI hallucination evaluation, and Al ethical and legal risks. Du Xiuxiu
et al.["20] investigated the LibGuides of the top fifty universities in the United
States and found that they usually contain reference resources such as basic
use, curriculum teaching, scientific research, and evaluation and testing. Other
scholars, based on the KSAVE model["21], have respectively summarized and
analyzed the practices of Al literacy education in university libraries at home
and abroad[ 22]["23]. The studies found that foreign university libraries pay
attention to cooperation with internal and external institutions, user guidance,
and librarian education; while focusing on the cultivation of basic literacy, they
expand educational forms and construct a comprehensive educational system
based on the KSAVE model that integrates knowledge, values, and other ele-
ments. In domestic university libraries, Al literacy education has problems such
as singular training goals, forms, and content, as well as relatively weak Al lit-
eracy among teachers. However, Xia Ye[ 24] and Luo Guofeng et al.["25] point
out that AI literacy education in domestic university libraries has advantages
in resources, platforms, faculty, trust, space, and other aspects.
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Librarians, university teachers, and students are both the subjects of Al literacy
education and important recipients of education. The methods of Al literacy
education include holding lectures, salons, thematic activities, and other events
to promote the connotations of Al literacy, as well as building online resource
platforms to serve teaching and research. Al literacy education

The content includes methods for using and evaluating Al tools, norms for the
use of Al tools in teaching and research, and knowledge of Al ethics and law. It
can be seen that university libraries have achieved certain results in constructing
the basic content of AI literacy education. However, their educational model
remains relatively traditional, and problems persist, such as a low degree of
alignment with the educational needs of the digital-intelligence era and insuffi-
ciently in-depth development and application of digital-intelligence technologies,
especially Al technologies.

2 Internal Logic of Digital-Intelligence-Driven AI Literacy
Education in University Libraries

2.1 Practical Logic

The introduction of AI tools has profoundly transformed educational and teach-
ing models. A digital-intelligence-driven educational model characterized by
interdisciplinary education[26-27], human-machine collaboration[28-30], and
multidimensional evaluation[31-32] is becoming a major development trend.
Against this background, university libraries possess the conditions needed to
carry out Al literacy education activities.

2.1.1 Information Elements From the perspective of information elements,
through long-term development, university libraries—guided by their institu-
tions’ disciplinary development—have accumulated a large volume of academic
literature resources in relevant fields at home and abroad, as well as education-
related knowledge. They have also built one-stop information-resource service
platforms and therefore possess unique advantages in conducting interdisci-
plinary teaching that integrates AI knowledge. For example, the “Al Literacy
and Skills Enhancement Database” of the University of Science and Technology
of China Library covers a large number of micro-video resources, providing sub-
stantial assistance for university teachers and students in understanding and
mastering AT skills[33]. Wuhan University Library has established a systematic
and comprehensive “Artificial Intelligence Resource Navigation” service, provid-
ing information-resource services across eight dimensions, including AT MOOCs,
AT usage guidelines and norms, and domestic and international AT policies[34].

2.1.2 Human-Resource Elements From the perspective of human-resource
elements, on the one hand, human resources represented by subject librari-
ans and university teachers generally have relatively high educational qualifica-
tions[35-36], rich professional knowledge, and a strong ability to accept emerging
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technologies. At present, among China’ s 147 “Double First-Class” universities,
the libraries of 83 universities have improved teachers’ and students’ AI lit-
eracy through training, competitions, reading-promotion activities, and other
means[37]. At the same time, subject librarians often have experience in pro-
viding full-process personalized services for specific topics. For example, subject
librarians at the University of Science and Technology of China Library pro-
vide students participating in the International Genetically Engineered Machine
Competition with full-process services, including resource acquisition, analysis,
management, event training, and consultation[38]. On the other hand, human-
resource elements represented by university students show phased and concen-
trated characteristics in their demand for educational resources, which provides
an opportunity for timely feedback, updating, and iteration of educational re-
sources under a human-machine collaborative education model.

2.1.3 Technical Elements From the perspective of technical elements, al-
though the current digital-intelligence transformation of higher education still
faces difficulties such as imbalanced resource allocation and weak technological
foundations[39], various independently launched GAI tools, relying on natural-
language processing and diverse AIGC generation capabilities, have to a large
extent already acquired the ability to collaborate with teachers in completing
course-teaching tasks. These tasks cover analysis of learning conditions, formu-
lation of teaching objectives, teaching implementation, and course assessment
and evaluation[40-41]. At the same time, whether they are functionally dis-
persed Al tools or Al tools integrated into platforms, they can meet the needs
of teaching practice to varying degrees[42]. This indicates that, whether through
individual teacher subscriptions or unified institutional subscriptions, applying
AT tools to literacy education is feasible in terms of both functionality and cost.

2.1.4 Spatial Elements From the perspective of spatial elements, university
libraries have a solid foundation in the construction of network spaces, social
spaces, and physical spaces. In recent years, university libraries have generally
built service platforms such as Al literacy LibGuides[43-44] and AI4+ work-
shops[45]. Digital teaching providers such as Chaoxing and Zhihuishu have also
provided spatial and technical support for the implementation of Al literacy ed-
ucation in university libraries, enabling them to possess convenient and diversi-
fied network spaces for Al literacy education. University libraries are important
venues for academic salons, lectures, daily learning discussions, and other ac-
tivities. For example, Sichuan University Library held a series of generative Al
themed lectures in the spring-summer semester of 2025[46], and Southern Uni-
versity of Science and Technology organized a thematic exchange meeting on in-
formation literacy education in university libraries in the Al era[47]. Since 2021,
driven by the upsurge in the construction of future learning centers, many uni-
versity libraries across China have, to varying degrees, renovated or newly built
library facilities, providing advanced spatial services based on digital-intelligence
technologies. For example, the Pao Yue-Kong Library of Shanghai Jiao Tong
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University renovated its library space to provide users with teaching-support
services integrating digital-intelligence technologies[48]. Future learning centers
advocate the cultivation of learning ability, digital literacy, and critical think-
ing[49], thereby providing policy support for university libraries to carry out
AT literacy education. Against this background, it can be said that univer-
sity libraries already possess mature network spaces, social spaces, and physical
spaces for Al literacy education.

2.2 Theoretical Logic

The cultivation of Al literacy requires both realization through teaching and
implementation by individuals in practice. Taking the construction of a con-
tent system as the starting point, teaching and practice should be the two core
dimensions of literacy education. In the context of the rapid development of
information technology, educational products characterized by informatization,
digitization, and intelligentization have become increasingly abundant, and ed-
ucation is no longer confined to the traditional model in which teachers serve
as the sole educational subject. This makes it possible for learners to optimize
their own a priori factors through intelligent and procedural educational means.
Learners’ self-directed digital-intelligence-driven learning practices should also
be incorporated into the scope of Al literacy education.

Bloom’ s taxonomy of educational objectives, which reveals the logic of cognitive
development through content classification, provides a classification reference for
constructing the content system and a simple model of learners’ cognitive de-
velopment; it is an important reference for constructing content in the teaching
dimension. This taxonomy divides the cognitive process into six levels: remem-
bering, understanding, applying, analyzing, evaluating, and creating[50]. From
the perspective of knowledge transmission and value creation, this method in-
terprets the process of cognitive development as

the developmental pathway from knowledge storage to innovative output[51].
Among them, remembering refers to identifying or recalling information. It
is the foundational level of cognition, does not involve understanding or apply-
ing information, and requires only accurate retrieval. Understanding refers to
constructing the meaning of learned information through explanation, exemplifi-
cation, classification, and other means, and to grasping the logical relationships
within information, thereby internalizing and extending information so that it
can be applied to diverse contexts; it serves as the bridge between remember-
ing and applying. Applying refers to using already-understood knowledge in
new, specific situations in order to complete tasks or solve problems, reflecting
the transferability of knowledge. Analyzing refers to breaking down complex
information, problems, or systems into multiple components; analyzing the at-
tributes and functions of each part, as well as the logical relationships among
parts and between parts and the whole; and thereby understanding the struc-
ture of information or the essence of a problem. Evaluating refers to making
judgments about the quality, effectiveness, and other aspects of information,
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products, plans, or viewpoints on the basis of preset standards, criteria, or val-
ues. Creating refers to integrating multiple dispersed pieces of information,
concepts, parts, or methods into a new, coherent whole, or generating entirely
new products, plans, and so forth; it is the highest level of cognition.

Accordingly, AI literacy education content can be proposed along dimensions
such as knowledge, skills, and thinking. However, Bloom’ s taxonomy of educa-
tional objectives pays relatively little attention to learners’ prior factors in the
educational process. Moreover, in teaching practice, it is difficult for teachers
to systematically grasp each student’ s prior factors, such as values and ethical
outlook. Therefore, from the perspective of learners, it is necessary to supple-
ment this with mainstream Al literacy content frameworks that adopt a neutral
standpoint.

3 Construction of a Data- and Intelligence-Driven Al Lit-
eracy Education Content System for University Libraries

UNESCO has introduced an Al literacy framework for teachers[52] and an AI
literacy framework for students[53]. Both adopt a three-level cognitive develop-
ment system of understanding, application, and creation. In terms of content,
they can be summarized into four dimensions: human-centered thinking, AI
ethics, AI technical knowledge, and role-adapted AI use skills. Among these,
human-centered thinking and Al ethics reflect the attention that mainstream
Al literacy frameworks give to learners’ conceptions. However, UNESCO’ s Al
literacy framework is mainly a publicly recognized framework for introducing Al
technologies and methods into public education systems. Although its content
selection is representative, it cannot directly serve as a content system. There-
fore, with reference to the student Al literacy framework, the author expands
the dimension of “conceptions” in order to complete the Al literacy education
content system.

By integrating Bloom’s taxonomy of educational objectives, the author proposes
an Al literacy education content system for university libraries that includes
four main categories and several subcategories. The main categories are: Al
conceptions, which represent learners’ prior factors; Al knowledge, which serves
as the foundation of cognitive development; AT thinking, which functions as the
hub of cognitive development levels; and AT skills, which cultivate Al literacy,
as shown in Table 1.

Table 1 Content System for AI Literacy Education in University Li-
braries
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Educational
Main category Subcategory Core content objectives
AT conception AT ethical Protecting the Enable students
system outlook security of to understand

information
resources such as
intellectual
property,
personal
information, and
user data;
resisting
discriminatory
and biased
content and
pursuing fairness
and inclusiveness
in AI; upholding
the central
position of
human beings,
safeguarding the
rights to know
and to make
decisions, and
pursuing
algorithmic

transparency and

human-
centeredness

the connotations
of various Al
ethical risks,
clarify the
categories and
manifestations of
AT tool-use
behaviors that
violate ethical
requirements,
and reduce the
harmfulness of
such use
behaviors
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Educational
Main category Subcategory Core content objectives
AT conception AT values Adhering to Guide students

System

people-
centeredness and
balancing
instrumental
rationality with
value rationality;
advocating
diligence and
pragmatism,
respecting
individuality, and
guiding students
to correctly
understand and
accept
themselves;
promoting
sustainable
development,
opposing
technological
monopoly,
supervising
resource
consumption and
environmental
impacts, and
narrowing the
digital divide

to establish
correct values,
avoid ethical and
value-related
risks, develop the
ability to
attribute
responsibility
correctly and
speak out
reasonably, and
stimulate their
sense of social
responsibility
and mission of
the times
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Main category

Subcategory

Core content

Educational
objectives

AT knowledge
System

AT foundational
knowledge

Conceptual
connotations—the
definitions of
concepts such as
data, algorithms,
and Al as well
as the functions
of Al models and
the ethical
tendencies of
tools; conceptual
extensions—
outcomes of the
integration of Al
with various
industries,
interdisciplinary
models, and so
forth; patterns of
AT development—
historical
evolution,
influencing
factors, and so
forth

Provide “raw
materials” for
students’
cognitive
development; lay
the foundation
for remembering,
understanding,
and applying in
learning and
practice; and
support activities
of analysis,
evaluation, and
creation
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Educational
Main category Subcategory Core content objectives
AT knowledge AT technical Underlying Help students
system system technologies— understand the

AT thinking
system

Problem thinking

machine learning,
computer vision,
data processing,
and so forth;
technological
cross-integration
—integration with
cloud computing,
the Internet of
Things, big data,
and so forth;
evaluation tool
frameworks—the
CLEAR
framework,
ROBOT testing,
the “5S” model,
and so forth
Centered on
discovering and
posing problems;
proactively using
AT tools to solve
problems and
inspire ideas;
uncovering real
problems in
unknown
contexts

operating
mechanisms and
physical
foundations of
Al broaden their
technical
horizons, master
the dimensions
and methods of
AT evaluation,
and strengthen
their
understanding
and application
of Al tools

Cultivate
students’ ability
to discover and
pose problems,
give play to the
complementarity
between human
intelligence and
AT tools, and
build a hub for
the mutual
transformation of
knowledge and
ability
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Educational
Main category Subcategory Core content objectives
AT thinking Computational Foundational Help students
system thinking thinking— build a
abstract thinking, structured,

logical thinking,
and so forth;
computational
thinking
especially
emphasized in
digital and
intelligent
contexts—data
thinking,
algorithmic
thinking, creative
regulatory
thinking, and so
forth

critical, and
creative thinking
system; provide
thinking tools for
responding to Al
risks; and adapt
to
problem-solving
scenarios
involving human-
machine
collaboration

Table 1 (continued)
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Educational
Major Category Subcategory Core Content Objectives
AT Skill System AT Tool Use Application Cultivate
Capability capability students’ abilities
(information in applying,

AT Skill System

AT Risk Response
Capability

retrieval, prompt
writing, etc.);
evaluation
capability
(systematic
evaluation of
input content,
selected results,
AT output
content, etc.);
optimization
capability
(adjusting
prompts and
questioning
strategies,
optimizing
output content)
Pre-event
prevention
(identifying the
content and
scope of risks,
selecting
appropriate
risk-identification
tools); in-event
response
(evidence
collection,
identification of
responsible
subjects,
selection of
reporting and
feedback
channels)

evaluating, and
optimizing Al
tools, so that
they can use Al
tools safely and
creatively.

Enable students
to identify and
control Al risks;
when risks occur,
stop losses in a
timely manner
and seek effective
help, so as to
prevent
malignant
incidents.
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3.1 AI Conceptual System

Concepts are people’ s generalized, summary, and integrative understandings
and views of things or of certain aspects of things; people act according to
their own concepts[54]. Al-concept education is the first step in carrying out
AT literacy education. In terms of teaching methods, the application of digital-
intelligent technologies makes it possible to intelligently assess students’cognitive
biases. Based on data collection, management, and analysis, Al tools can assist
educators, under conditions of relatively low cognitive load, in understanding
learners’ cognitive biases, and can automatically push or even generate targeted
content to support their cognitive development. In terms of teaching content,
AT concepts mainly include ethical concepts and values that guide knowledge
acquisition, influence the formation of thinking, and clarify the key points of
skill development. Al-concept education aims to teach the basic knowledge of
AT ethics and values, enabling students to independently respond to typical
problems and dilemmas. At the same time, it provides analytical examples,
supplemented by intelligent resource integration and interpretation, to guide
students in deconstructing such misconceptions in Al narratives as inevitability
narratives and emotional discipline[55], so that students can scientifically eval-
uate Al ethical events based on concepts such as harmless Al, explainable Al,
and human-centered Al.

3.1.1 AI Ethics

AT ethics mainly constrains usage behavior, and Al ethics education aims to
reduce the harmfulness of usage behavior and bring into play the positive role
of AI tools. Harmfulness comes from the characteristics of Al tools and from
human strategies for using them. Views on Al ethics directly determine the
bottom line of an individual’ s Al-use behavior; they are the direct basis for
individuals’ AT ethical judgments and also an important foundation for build-
ing social consensus on Al. The teaching objective should be to enable students
to understand the connotations of various Al ethical risks and to clarify the
categories and manifestations of Al-tool use behaviors that violate ethical re-
quirements. These mainly include: first, ethical concepts for protecting the
security of information resources such as intellectual property, personal infor-
mation, and user data; second, ethical concepts that resist discriminatory and
biased content and advocate fairness and inclusiveness in Al; third, ethical con-
cepts that uphold the instrumental status of AT and the subject status of human
beings—that is, users should always retain the right to know, the right to decide,
and the right to lead in the use of Al tools, pursuing algorithmic transparency
and a human-centered approach.

3.1.2 AI Values

As a general-purpose technology that has triggered a profound restructuring of
social modes of production, Al technology’ s most prominent value issue is the
contest between instrumental rationality and value rationality. Instrumental
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rationality advocates choosing the most efficient means to achieve goals, reflect-
ing a value orientation that emphasizes efficacy and takes technologicalism as
the goal of development[56]. Value rationality, by contrast, advocates adher-
ence to ideas and beliefs and the pursuit of the realization of value convictions,
reflecting a value orientation that emphasizes the meaning of human existence
and conscious awareness of life. In reality, instrumental rationality and value
rationality are not purely an “either-or” relationship; the two need to be viewed
dialectically, and the balanced development of technology should be pursued.
As the core content at the conceptual level, Al-values education centered on in-
strumental rationality and value rationality should include the following. First,
a people-centered value orientation. Excessive expansion of instrumental ra-
tionality can lead to disorientation in goal selection, bringing negative effects
such as damage to the legitimacy of behavior and to human subjectivity; ex-
cessive expansion of value rationality can lead to disorientation in the choice
of practical paths, and may even bring about internal and external depletion
and confrontation for individuals or groups. Constructing appropriate Al values
requires taking “people-centeredness” as the value anchor, providing students
with a clear long-term goal for the use of instrumental rationality and value
rationality. Second, a value orientation of being down-to-earth and respecting
individuality. The powerful capabilities of Al tools require users to bring their
own wisdom into play and seek their own development. Being down-to-earth
and respecting individuality, and thereby correctly understanding and accepting
oneself, are the basis for students in the digital-intelligent era to improve the
efficiency and effectiveness of learning and research. Third, a value orientation
toward sustainable development. In the course of education and application, Al
should ensure social, economic, and other forms of sustainable development[57].
This is a deepening of “technology for good,” aiming to cultivate in students
values such as opposing technological monopoly, supervising the resource con-
sumption and environmental impact of Al, narrowing the digital divide, and
reducing technological dependence. It enables students to uphold a view of
sustainable development on issues such as society, the economy, and human
self-development, guides them to practice the concept of sustainable applica-
tion of AT tools, and thereby promotes the coordinated development of human
beings and Al tools.

3.2 AI Knowledge System

Knowledge is the “raw material” of students’ cognitive development. At lower
levels of cognitive development, structured knowledge is the main content of
students’ memory, the logical basis for students to understand relevant informa-
tion, and the action anchor for students’ practice. At higher levels of cognitive
development, specific knowledge provides tools for content decomposition and
classification when students analyze information, provides criteria for judgment
when students evaluate information, and also provides a [[unclear: text contin-
ues off page after “a” |].

chinarxiv.org/items/chinaxiv-202607.00250 Machine Translation


https://chinarxiv.org/items/chinaxiv-202607.00250

ChinaRxiv [$X]

feasibility validation. In terms of teaching methods, based on knowledge-graph
technology, teachers can use Al tools to provide students with summaries of key
points in the Al knowledge system and personalized learning-path arrangements.
At the same time, students can also use Al tools to connect with the library’
s Al knowledge base or course-resource database, answer learning questions in
real time, and make up for the limitations of classroom teaching. In terms of
teaching content, the Al knowledge system aims to answer “What is AI?” and
should include both the natural attributes and the social attributes of Al tools.

3.2.1 AI Basic Knowledge

AT basic knowledge includes the connotations and extensions of Al-related con-
cepts as well as the laws governing AI development. First, conceptual connota-
tions include definitions of commonly used concepts such as data, algorithms,
AT, and AIGC; the functions and characteristics of various Al models; and the
ethical orientations of Al tools. In terms of nature, they can be divided into
three categories: AIGC types, functions, and characteristics that emphasize dis-
semination and application, involving AIGC classified by media form and AIGC
classified by different vertical fields; Al tool types, functions, and characteris-
tics that emphasize technical mechanisms, such as text-generation models and
video-generation models classified by modality of generated content; and Al
capability limits that emphasize technical limitations and risks, such as the ele-
ment dependencies, capability limitations, and safety and ethical risks of AIGC
tools. Second, conceptual extensions include the tendencies and achievements
of cross-integration between AI technology and different industries and fields,
such as the interdisciplinary teaching model of “AI+X” and the construction
logic of large models in vertical domains. Education on conceptual extensions
should pay greater attention to personalized teaching and provide information-
flow sequencing services for students who need them. Finally, the laws of Al
development mainly introduce the historical evolution and influencing factors
of AI technology, aiming to analyze, from a social perspective, the power struc-
tures behind Al technology and to provide graded and personalized content for
teachers and students in different disciplines and research fields.

3.2.2 Al Technology System

The Al technology system mainly introduces the underlying technologies of Al
models, the phenomenon of cross-integration of Al technologies, and frameworks
for AT evaluation tools. AI underlying technologies refer to technological cate-
gories that support the operation of Al models, such as machine learning and
computer vision. This part of the teaching content aims to enable students to
understand Al underlying technologies, the operating mechanisms of Al, and
the physical foundations required for its operation. The cross-integration of
AT technologies involves the integration of Al with technologies such as cloud
computing, the Internet of Things, and big data, as well as the integration
of AI with fields such as education, finance, and healthcare. This part of the
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teaching content aims to help students understand the macro-level scope of Al
applications. Frameworks for Al evaluation tools include the CLEAR frame-
work, the ROBOT test, and the “5S” model. Evaluation is an important link in
understanding and developing technology. As an important component of the
technology system, evaluation frameworks can provide reference indicators for
students to understand, select, and apply Al models.

3.3 AI Thinking System

Thinking is an important tool for exerting the guiding force of ideas and using
knowledge to carry out practical activities. Its essence is to help educated indi-
viduals develop from lower-order cognitive levels to higher-order cognitive levels.
In terms of teaching methods, with the assistance of Al tools, teachers and stu-
dents can efficiently analyze and integrate thematic resources and systematically
conduct visual modeling of content. In learning practice, AIGC can be used as
a reference for mining new problems, and Al tools can provide references for
methodological iteration and conceptual innovation. In terms of teaching con-
tent, Al thinking education aims to teach the conceptual definitions and core
elements of modes of thinking related to individual cognitive development in
the Al era, helping educated individuals construct a structured thinking system
that is critical and creative, and providing them with thinking tools to respond
to AT risks.

3.3.1 Problem Thinking

Problems are the hub through which knowledge and ability transform into each
other; they are the starting point of all practical activities and are also an
important boundary between current human intelligence and AI. At present,
AT is more often used to solve problems rather than to discover them[ 58]. The
ability to actively discover and raise problems is not easily acquired by AI,
and it is also a key capability that human beings need to master in the Al
era. Thus, problem thinking has become an important component of the Al
thinking system. Problem thinking is a mode of thinking centered on discovering
and raising problems, and on actively using AI tools to solve problems and
enlighten thought. A “problem” is no longer merely a question furnished with a
reference answer, nor is it limited to a problem graph that connects knowledge
and ability within an intelligent curriculum system. Rather, it contains, in
unknown situations, a person’ s willingness to explore problems that hinder
the development of thinking, as well as the willingness to discover and raise
new problems based on existing knowledge and thinking. To develop problem
thinking, individuals need to be guided to use problems as cognitive entry points
to expand thinking, and to use thinking as cognitive support points to generate
problems[~59].
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3.3.2 Computational Thinking

Computational thinking is a thinking model that uses computer knowledge and
skills to solve problems, involving cognitive skills such as abstraction, decom-
position, and evaluation[ 60]. Since 2006, computational thinking has gone
through the 1.0 era, which focused on “computer problem solving,” and the 2.0
era, which focused on the construction of personalized computational models
at the disciplinary level. In the AI era, computational thinking has evolved
into the 3.0 era, which focuses on modes of intervention, thinking models, and
problem-solving methods in human-machine collaborative contexts.

At present, scholars have proposed, for the 3.0 era, a three-level competency
spectrum consisting of computational cognition, computational methods, and
computational culture["61], as well as a model for dividing and organizing the
connotations of computational thinking into a three-level structure of associa-
tion, abstraction, and systematization[ 62]. When incorporating computational
thinking into the content system of Al literacy education in light of the mecha-
nisms and contexts of Al tools, it is necessary not only to transfer its emphasized
abstract thinking and logical thinking, but also to emphasize three secondary
forms of thinking. First is data thinking. Data thinking refers to a thinking
model in which information and knowledge are formed through data mining,
analysis, processing, and related activities, thereby providing a basis for prac-
tical decision-making. In human-machine collaborative scenarios, data, as the
“fuel” for the outputs produced by AI models, is the foundation for human-
machine collaboration in solving innovative problems. Data is one of the start-
ing points of computational thinking, and data thinking is a secondary form
of computational thinking. Second is algorithmic thinking. Algorithmic think-
ing is also a kind of data thinking, that is, using data to describe and explain
objective or subjective ob—

objects, relationships, and processes, etc.[63] The matching of algorithms and
data is the guarantee of the effectiveness of both. Algorithmic thinking is the
hub between data thinking and computational thinking; it emphasizes using
specific patterns to conduct data computation so as to solve concrete problems.
Under the current classification model, algorithmic thinking and data thinking
jointly support the functioning of computational thinking. Although algorithmic
thinking focuses on different educational content, it should also be incorporated
into the computational-thinking system. Third is creative regulatory thinking.
Creative regulatory thinking is an advanced stage of active regulatory thinking.
Active regulatory thinking is an important mode of thinking for effectively re-
sponding, in the digital-intelligent era, to the encroachment of AI technological
agency and to paradigm shifts across multiple fields. In research on librarians’
intelligent literacy, this mode of thinking emphasizes adapting to changes in
library management and services in the intelligent era through cross-boundary
thinking and a positive mindset, comprehensively examining and evaluating the
effects of Al applications, and dynamically regulating the process of human-
machine collaboration.[64] In the digital-intelligent era, computational thinking
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does not merely pursue the procedural processing and one-dimensional execution
of specific problems; rather, it pursues the dynamic iteration and transferability
of problem-solving methods. This requires the subject to actively regulate, and
even creatively regulate, the procedures for problem solving. Active regulatory
thinking and its advanced stage, creative regulatory thinking, are important
components of computational thinking. Creative regulatory thinking empha-
sizes creativity in the process of active regulation, focuses on solving real-world
problems in human-machine collaboration creatively and with high quality, and
aims to cultivate students’ ability to solve practical problems creatively.

3.4 AT Skills System

Skills are a key element in carrying out social practice. A sound skills system
enables individuals to better achieve their goals, avoid risks, or reduce negative
impacts while conducting practice efficiently. In terms of teaching methods,
teachers, based on hands-on operation of Al tools, can construct specific intel-
ligent simulation scenarios, demonstrate corresponding skills and risk-response
methods for students, and enable students to carry out AI operation practice
with ease, thereby internalizing the educational content. In terms of teaching
content, Al skills education aims to cultivate students’ abilities in the applica-
tion, evaluation, optimization, and risk response of Al tools, so that learners
can use Al tools safely and creatively.

3.4.1 Ability to Use AI Tools The cultivation and enhancement of the
ability to use Al tools follow a cyclical development model that moves from
application to evaluation, then to optimization, and finally to new applications.
Therefore, the ability to use AI tools should encompass the following three
competence dimensions.

First is Al application ability. The construction of the content system for Al
application-ability education needs to cover the entire process of using Al tools,
focusing on users’ control over content input and their analysis of AIGC. Its
key content includes information-collection ability represented by data screen-
ing and cleaning, information-use ability represented by prompt writing, and
critical-thinking ability toward AIGC. This ability focuses on users’ degree of
understanding of input content and AIGC, their ability to organize and output
natural language and programming language, and their ability to analyze and
judge information.

Second is Al evaluation ability. Al evaluation ability mainly comes into play
after a complete process of using an Al tool has ended, that is, after the user asks
a question, the AI outputs results, and the user selectively obtains knowledge;
it is the ability to analyze and evaluate the user’ s experience of using Al tools.
This is not only an analysis and evaluation of the user experience, but also a
systematic assessment of the input content, selected results, and Al-generated
output. It contains the dialectical thinking of criticism and self-criticism and
strengthens the link between application and optimization.

chinarxiv.org/items/chinaxiv-202607.00250 Machine Translation


https://chinarxiv.org/items/chinaxiv-202607.00250

ChinaRxiv [$X]

Third is Al optimization ability. AI optimization ability focuses on optimizing
AIGC by adjusting prompts and questioning strategies. Different tool-use goals
correspond to different prompting strategies. On the one hand, the utility of
AIGC is affected by the number and accuracy of prompts; on the other hand,
prompt modality and ordering are also important influencing factors.

3.4.2 Ability to Respond to AI Risks The ability to respond to Al risks
can be analyzed according to two stages: before the event and during the event.
First, pre-event prevention focuses on risk identification. To cultivate students’
ability to identify risks, students need to master the content and scope of risks
and learn to select appropriate risk-identification tools. The AI foundational-
knowledge module can impart to students knowledge related to the content and
scope of Al risks; the Al technology-system module can teach students methods
for obtaining and using risk-assessment tools. In terms of pre-event prevention,
students should be guided to carry out risk-identification practice, train their
ability to apply relevant knowledge and assessment frameworks, and thereby
form an awareness of pre-event prevention.

Second, in-event response focuses on risk control. When a harmful incident
occurs, students need to stop losses in a timely manner and seek help from
relevant departments. On this basis, in-event response ability covers the ability
to collect evidence, the ability to identify responsible subjects, and the ability
to choose reporting and feedback channels.

In the practice of AI literacy education, the content setting of the AI skills
dimension must not only fit the roles of learners, but also fully consider the needs
of specific roles in specific contexts, such as Al system-design skills for college
students’ practical exploration scenarios and Al teaching skills for university
teachers’ instruction. In this process, university libraries should fully leverage
the role of AIGC to provide customized and intelligent educational support for
teachers and students.

4 Conclusion

At present, the academic community has not yet reached a unified definition
of AI literacy. Although universities with high-quality resources in China and
abroad have taken the lead in carrying out preliminary explorations of Al lit-
eracy education and have achieved certain results, the boundaries and relation-
ships among concepts such as Al literacy, information literacy, and metaliteracy
remain unclear. At present, Al literacy education is still at an initial stage in
which it is carried out according to practical needs. Before the position of Al
literacy within the integrated literacy system is clarified, educational models
centered on knowledge and application, as well as educational models centered
on ethics and values, will both find it difficult to avoid the problem of limited
perspective. The subjects of Al literacy education should incorporate the con-
struction of the AT literacy education system into the broader construction of a
literacy system for the digital-intelligent era. Guided by systems thinking and
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combined with advanced digital-intelligent technologies, they should explore the
goals, forms, and content of Al literacy education and promote personalized ed-
ucational activities.

its popularization, as well as the alignment of educational actors’ etic and emic
perspectives, thereby improving the educational-content system and truly re-
alizing the educational ideals of “teaching students in accordance with their
aptitude” and “lifelong learning.”
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Abstract Constructing an effective Al literacy education content system
is crucial for enhancing the Al literacy of university teachers and students.
Through a literature review, this study analyzes the connotation of Al literacy
and Al literacy education in university libraries, along with existing practices,
to extract the requisite educational content. With dialectical reference to
Bloom’ s Taxonomy of Educational Objectives, an AI literacy education
content system for university libraries is constructed. This system comprises
four main categories: concept, knowledge, thinking, and skill. Specifically,
the concept category includes ethics and values; the knowledge category
covers basic knowledge and technical systems; the thinking category comprises
problem-solving thinking and computational thinking; and the skills category
contains tool-using ability and risk-response ability.
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