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Abstract

[Purpose/Significance] From the perspective of research findings in cognitive
psychology and cognitive science, cognitive schema plays a fundamental frame-
work role in individual cognition and decision-making activities. Therefore, re-
search on users’ cognitive schemas for information resources helps to deepen
the understanding of user information behavior and provides references for op-
timizing information resource management and information literacy education.
[Method/Process] Starting from the schema concept in cognitive psychology,
this study first analyzes the connotation and main characteristics of users’ cog-
nitive schemas for information resources, then examines its influencing factors,
proposes a data-driven analysis method, and explores its application value in
information resource organization and services, as well as information literacy
education. [Results/Conclusions] Users’ cognitive schemas for information re-
sources are influenced by three types of factors: resources, users themselves, and
systems; In big data environments, a data-driven analysis method for users’ cog-
nitive schemas of information resources should be adopted, utilizing UGC data
and behavioral log data to achieve efficient and quantitative analysis of both
group-level and individual-level cognitive schemas; In terms of applications, it
can not only deepen research on the mechanisms and patterns of information
behavior based on users’ cognitive schemas for information resources, but also
guide the construction of metadata systems from a user cognitive perspective
and the organization of precise and intelligent services, and can also be used to
advance the deepening of research and practice in information literacy educa-
tion.
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Abstract: [Purpose/Significance] According to research in cognitive psychol-
ogy and cognitive science, cognitive schema plays a fundamental framing role in
individual cognition and decision-making activities. Therefore, studying users’
cognitive schema for information resources can help deepen our understanding
of user information behavior and provide references for optimizing information
resource management and information literacy education. [Method/Process|
Starting from the concept of schema in cognitive psychology, this paper first
analyzes the connotation and main characteristics of users’ cognitive schema
for information resources, then examines its influencing factors, proposes data-
driven analysis methods, and discusses its application value in information re-
source organization and services, as well as information literacy education. [Re-
sult/Conclusion] Users’ cognitive schema for information resources is influenced
by three types of factors: resources, users themselves, and systems. In the big
data environment, UGC data and behavior log data-driven analysis methods
should be adopted to achieve efficient and quantitative analysis of user group
and individual cognitive schemas. In terms of application, it can both deepen
research on the mechanisms and patterns of information behavior based on
users’ cognitive schema for information resources, and guide the construction of
metadata systems and the organization of precise and intelligent services from
a user cognitive perspective. It can also be used to advance the deepening of
information literacy education research and practice.
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With the interdisciplinary integration of cognitive psychology, cognitive science,
and library and information science (LIS), cognitive psychology and behavior
have become important directions in user research within LIS, attracting atten-
tion from scholars both domestically and internationally and making progress
in multiple fields. However, as an important theory in cognitive psychology
and cognitive science, schema theory has not received sufficient attention in
user information psychology research, lacking systematic investigation. Draw-
ing on research and practical explorations of cognitive schema in psychology,
education, and other fields [1-2], clarifying users’ cognitive schema for informa-
tion resources will help deepen our understanding of users’ information resource
seeking and utilization behaviors, and provide references for improving user-
oriented information resource organization, services, and information literacy
education. Therefore, this paper aims to analyze the connotation, character-
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istics, influencing factors, and analysis methods of users’ cognitive schema for
information resources, and explore its application significance.

1 Literature Review

1.1 Cognitive Perspective on User Information Psychology and Be-
havior Research

With the integration of psychology, cognitive science, and information science,
the cognitive perspective has become an important paradigm in user informa-
tion psychology and behavior research, yielding rich research outcomes. Overall,
the breadth and depth of integration between the cognitive perspective and user
information psychology and behavior research continue to increase, showing an
accelerating trend in publication volume. From the perspective of cognitive psy-
chology and cognitive science, research findings on cognitive style [3], cognitive
load [4], cognitive ability [5], mental models [6], cognitive structure [7], and sense-
making [8] have been applied to varying degrees in user information psychology
and behavior research. From the LIS perspective, research on information needs
psychology [9], users’ information seeking behaviors such as searching, brows-
ing, and navigation [10-11], user information publishing behavior in the Web 2.0
environment [12], user information system utilization behavior in network envi-
ronments [13], and network information absorption and utilization behavior [14]
have all incorporated the cognitive perspective and achieved results in feature
characterization, explanation, prediction, and control, promoting a comprehen-
sive and in-depth understanding of user psychology and behavior. Additionally,
based on relevant user information psychology and behavior findings, active re-
search and exploration on information system construction and optimization
have been conducted, such as improving information system design [4], web-
site interface design [15], and information recommendation strategy design [16],
yielding preliminary results.

1.2 Foundational Theory of Cognitive Schema

The concept of schema can be traced back at least to the 18th-century Ger-
man philosopher Kant. Since then, psychologists such as F.C. Bartlett and J.
Piaget introduced it to cognitive psychology, and through the further efforts
of cognitive scientists including D. Rumelhart, R. Schank, W.F. Brewer, J.W.
Alba, and J.R. Anderson, it has become an important concept in modern cog-
nitive psychology and cognitive science, yielding rich foundational theoretical
research. Regarding the characteristics of cognitive schema, D. Rumelhart and
A. Ortony summarized them as containing variables, being embeddable, repre-
senting rather than defining knowledge, and being able to represent knowledge
at different levels of abstraction [17]. P. Thorndyke summarized them into five
aspects: abstractness, instantiation, predictability, inductiveness, and hierarchy
[18]. In terms of functions, schema has specific functions such as information
screening and filtering, information abstraction, prediction and inference, and
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facilitating new knowledge learning [19-20]. For analyzing individuals’ exist-
ing cognitive schemas, the most classic method is the recall method proposed
by F.C. Bartlett in 1932 [21], after which various analytical methods have been
proposed, including interviews, questionnaires, observation, concept association,
and small-scale experiments [14, 22]. Regarding the acquisition and develop-
ment of cognitive schema, J. Piaget’ s assimilation-accommodation theory is
particularly representative, positing that individuals can increase the content
of cognitive schemas through the assimilation process, while through the ac-
commodation process they can improve existing schemas and form new ones
[23].

1.3 Application Research on Cognitive Schema

In recent years, the focus of cognitive schema research has shifted to application
studies, yielding rich results. The following examples from psychology, educa-
tion, product design, and LIS illustrate this trend. As one of the originating
disciplines of cognitive schema research, psychology has conducted numerous ex-
plorations in application, focusing on the cognitive schemas of specific subjects
or objects and their influencing factors, as well as explaining, predicting, and
controlling related psychological phenomena based on cognitive schema, such as
research on infant face schema effects [24] and the influence of cultural schema
on language [25]. The field of education is an important area where cognitive
schema theory has been applied early and effectively, with research and practice
covering foreign language teaching, mathematics, geography, physics, Chinese
language, and other subjects [26-28], addressing the core problem of how to use
cognitive schema to improve teaching effectiveness. In product design, the fo-
cus of cognitive schema application research is to guide related product design
by analyzing target users’ cognitive schemas, thereby improving product usage
experience. For example, Fu Jiugiang et al. explored the design of children’s pro-
gramming pop-up books based on cognitive schema [29], while Chen Guoying et
al. discussed the interaction design of traditional craft APPs based on cognitive
schema [30]. Specifically in the LIS field, Jiang Yongfu and Liu Jingru as early as
1999 explored the influence of users’ cognitive schemas on information selection,
integration, and understanding [31]; Zhu Yuanliang et al. analyzed the influence
of users’ existing schemas on online reading and proposed improvement strate-
gies [32]; Pu Hongyu and Ma Jie et al. proposed a deep reading-driven model
based on cognitive schema theory, discussing the differences between shallow
and deep reading [33]; Chen Hong proposed implementation strategies for pro-
moting reading in university libraries based on cognitive schema theory [34]; Liu
Chunnian et al. studied the quality signal transmission mechanism and effects
of e-commerce platforms based on cognitive schema [35].

Overall, the LIS field has not only applied relevant achievements from cognitive
science to deepen the understanding of user psychology and behavior but also
used them to guide information system construction and improve information
service experiences. Its integration with cognitive science and cognitive psychol-
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ogy has been relatively deep and will continue to deepen. Regarding cognitive
schema, its foundational theoretical research is relatively mature, and applica-
tion research is developing in depth, achieving successful applications in multiple
fields and providing reference examples for application research in the LIS field.
However, although the LIS field has begun preliminary exploration of cognitive
schema applications, except for literature [32] which involves users’ cognitive
schema for information resources, other studies mostly focus on users’ cognitive
schemas for specific knowledge objects. Therefore, conducting research on users’
cognitive schema for information resources is not only necessary to adapt to the
trend of disciplinary integration but also helps deepen the understanding of
users’ information psychology and behavior, providing references for improving
information resource organization, services, and information literacy education.
As an exploratory study on users’ cognitive schema for information resources,
this paper focuses on discussing its connotation and characteristics, influencing
factors, proposing analysis methods adapted to the current information envi-
ronment, and analyzing its application value, thereby providing references for
expanding research ideas on user information psychology and behavior and for
deepening research and practical exploration of users’ cognitive schema for in-
formation resources.

2 Connotation and Characteristics of Users’ Cognitive
Schema for Information Resources

2.1 Connotation of Users’Cognitive Schema for Information Resources

When the concept of cognitive schema was first formed, Kant defined it as “the
rule for constructing concepts in a general way.” Since then, F.C. Bartlett and
J. Piaget respectively defined it as “an active organization of past reactions or
past experiences” [23] and “the structure or organization of action” [26]. In the
1970s and 1980s, based on research findings from information science, computer
science, and psychology, the concept of cognitive schema evolved again and
continues to be used today. Several representative definitions are: schema is a
knowledge system or mental structure that represents general conceptual knowl-
edge stored in memory [20]; schema is a set of knowledge that represents a class
of procedures, perceptions, objects, events, time sequences, or social situations,
providing a framework structure for concepts that can be instantiated or filled
with characteristics of the represented object [21]; schema is organized knowl-
edge about objects or events, obtained based on past experience and usable to
guide current cognition or action [36]. Although different scholars have provided
different definitions, their core connotation is basically consistent: based on in-
dividual experience, it is a kind of knowledge or cognitive structure/framework
used to represent concepts, situations, events, and actions. It is an abstract
generalization of a class of things, can be used to organize scattered stimuli,
information, and data, and includes both variable and fixed content, which can
be regarded as a questionnaire with blanks to be filled in [37-38]. For example,
the schema for the animal “cat” includes fixed information such as “cat is a
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mammal” and “has four legs,” while variable content includes breed, size, color,
and name. Referring to the definition of schema in cognitive psychology, users’
cognitive schema for information resources can be defined as: the cognitive
schema formed by individual or group users based on their cognitive experi-
ence to represent information resources. The fixed part of this schema reflects
the common characteristics of information resources and helps users distinguish
information resources from other types of cognitive objects; the variable part
reflects the individual characteristics of information resources and helps users
recognize the features of specific information resources and distinguish between
different information resources.

2.2 Characteristics of Users’ Cognitive Schema for Information Re-
sources

Referring to domestic and international summaries of cognitive schemas and
combining them with the cognitive characteristics of information resources, the
main characteristics of users’ cognitive schema for information resources can
be summarized as stability, difference, development, and hierarchy. Stability
means that once users’ cognitive schema for information resources is formed, it
will remain stable for a relatively long period. This characteristic stems from
two aspects: first, the types of resource attributes contained in users’ cognitive
schema are relatively stable and will not change easily; second, the effective
addition of new attributes to the cognitive schema requires the premise of un-
derstanding the meaning of the attribute’ s corresponding values, which often
involves the improvement of users’ cognitive abilities and cannot be achieved
overnight. Difference means that due to the influence of subjective and objective
factors such as users’ individual cognitive experience, ability, and goals, the char-
acteristics of information resources themselves, and the environment in which
cognition occurs, cognitive schemas will show certain inconsistencies among dif-
ferent users, when the same user faces different information resources, or in
different cognitive contexts. Development means that with the accumulation
of users’ experience in cognizing information resources or changes in cognitive
ability, their cognitive schema for information resources will also change slowly.
This change can be bidirectional: with the accumulation of experience and im-
provement of cognitive ability, the attribute characteristics contained in users’
cognitive schema for information resources will become increasingly rich; but
with the decline of cognitive ability and reduction of cognitive practice, the
attribute characteristics contained in users’ cognitive schema for information
resources may also decrease. Hierarchy means that each attribute characteris-
tic contained in users’ cognitive schema for information resources can also be
regarded as a cognitive object with its specific cognitive schema. It should be
noted that lower-level attribute characteristics provide semantic information for
higher-level attribute characteristics.
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3 Influencing Factors of Users’ Cognitive Schema for Infor-
mation Resources

In the practice of information resource cognition, users’ actually adopted cog-
nitive schema is mainly influenced by resources, users, and systems. Among
them, resource factors determine the boundary of cognitive schema, user fac-
tors determine which factors users can or are willing to incorporate into their
cognitive schema, and system factors determine which resource attribute fea-
tures are available in a specific information system. The relationship between
the three and users’ actually adopted cognitive schema is shown in Figure 1
[Figure 1: see original paper|, that is, users’ cognitive schema for information
resources under the influence of user factors and system factors are both sub-
sets of users’ cognitive schema for information resources under the influence of
resource factors, and the intersection between the two is the cognitive schema
actually adopted by users.

3.1 Resource Factors

Resource factors affect users’ cognitive schema for information resources because
different types or subjects of information resources have different characteristics,
and users need to consider different attribute features when discriminating and
selecting them, thus forming different cognitive schemas. First, different types
of resources have different attribute features. Some attribute features of informa-
tion resources are attached to resource types, and as resource types change, the
set of attribute features they contain also changes. Typical divisions include: (1)
Different literature resource types have different attribute features—for example,
books have a publisher attribute, while journals and patents do not; disserta-
tions have an advisor attribute, while other literature resource types do not. (2)
Physical information resources and digital information resources have different
attribute features—for example, physical resources have attributes such as copy
number, collection location, and collection format, which digital information re-
sources do not have; digital information resources have attributes such as media
format and file size, which physical resources do not have. (3) Different media
types of digital information resources also have different attribute features—for
example, images and videos have resolution attributes, while audio and text do
not; audio and video have duration attributes, while images and text do not.
Second, different subjects of information resources have different attribute fea-
tures. Different subjects of information resources often follow different norms
during creation, resulting in some unique attribute features for different sub-
jects, thereby affecting the formation of users’ cognitive schemas. For example,
the subject of novels can often be decomposed into three aspects: characters,
environment, and plot; while academic monographs can be decomposed into re-
search objects, research methods, research facets (such as application, problems,
influencing factors, mechanisms, systems, models, etc.), and research conditions.
Third, for different types or subjects of information resources, users focus on
different points, leading to some commonly owned attribute features not neces-
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sarily appearing in users’ cognitive schemas. For example, language style is an
important factor in novel cognition but is less important in academic literature.

3.2 User Factors

In information resource cognition activities, users themselves mainly influence
their actually adopted cognitive schema from three aspects: schema acquisition
status, cognitive ability, and cognitive goals. First, the influence of schema
acquisition status. According to J. Piaget’ s cognitive schema assimilation-
accommodation theory, individuals always prioritize the assimilation mechanism
when cognizing, and only when the assimilation mechanism fails will the ac-
commodation mechanism operate to enrich and improve their cognitive schema.
Users’ information resource cognitive activities have begun since childhood when
reading children’ s books and textbooks; therefore, overall, users have already
acquired certain cognitive schemas, although they may not be complete. Start-
ing from this point, when users cognize information resources, they can always
assimilate the resources to be cognized into their existing cognitive schemas,
so without intervention, they often tend to use their already acquired exist-
ing schemas as the actually adopted cognitive schemas. To verify this, this
study used first- and second-year undergraduate information resource manage-
ment students as novice users and LIS doctoral students and young teachers
as expert users to compare their schema differences in cognizing journal arti-
cles. The experiment selected 15 novice users and 15 expert users as subjects,
asking them to read the same article and then inquiring about which attribute
features they paid attention to. The results showed that novice users mainly
focused on content features of the paper, including subject, research methods,
and research objects, while expert users, in addition to content features, also
paid attention to source journal, publication date, author, and author affilia-
tion. Post-experiment interviews revealed that novice users lacked specialized
learning on academic paper cognition methods and rich experience in reading
academic papers, resulting in their continuation of cognitive schemas formed
in junior and senior high school, almost failing to recognize features beyond
content; while expert users, through the accommodation mechanism of cogni-
tive schemas in past learning and practical experience, formed more complete
academic paper cognitive schemas, enabling them to more comprehensively rec-
ognize various features of papers. Second, the influence of cognitive ability. In
cognitive practice, users may be forced to abandon lower-level cognitive schemas
(which focus more on resource detail features and emphasize differences between
resources) due to their cognitive ability limitations, and instead assimilate the
resources to be cognized into higher-level schemas. To verify this viewpoint,
based on the novice vs. expert user comparison experiment, another cognitive
experiment was conducted on expert users. This task involved selecting two
search terms— “information organization,” which all subjects were familiar with,
and “high-energy physics,” which all subjects were unfamiliar with—and ask-
ing subjects to select 10 high-quality journal papers from CNKI search results
within a given time. The results showed that when selecting papers related
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to “information organization,” subjects all considered the attributes of journal
name and author, while when selecting papers related to “high-energy physics,”
they did not consider these two pieces of information but only considered more
general attributes such as subject, publication date, and author affiliation. Post-
experiment interviews revealed that all subjects lacked understanding of the
“high-energy physics” field, neither knowing which journals were important nor
understanding well-known scholars in the field, and given the limited time, it
was impossible to check journal and author information one by one, so they
could only refer to the LIS field’ s experience in judging timeliness and the level
of author affiliations (such as national laboratories, “985” universities, etc.) for
judgment. Third, the influence of cognitive goals. Users always have specific
purposes when conducting information resource cognition activities, and under
different cognitive goals, the optimal cognitive schemas they need differ. For
example, if the goal is to search for an e-book from the library for reading, the
cognition process needs to focus on attributes such as file format, whether it
can be downloaded, and whether it can be browsed online, without needing
to pay attention to attributes such as the number of paper copies, collection
location, and whether it can be borrowed. To reduce cognitive load, users will
dynamically adjust based on historical cognitive experience or predictions of
cognitive goals, assimilating some elements of their cognitive schema for such
information resources to higher levels, or even adjusting the cognitive order of
some elements, thus forming a cognitive schema adapted to the cognitive goals.

3.3 System Factors

In specific information systems, users’ actually applied cognitive schema is ob-
viously influenced by the information provided by the system, that is, users’
cognitive schema for information resources is a subset of the metadata of in-
formation resources in the system. On the one hand, for metadata items not
provided by the system, users’ cognitive schema cannot possibly contain the
corresponding attributes. Taking book cognition as an example, the book com-
munity website “Douban Reading” includes user ratings, number of reviewers
(read, reading, want to read), and other information reflecting book popularity,
which is not yet covered by most libraries’ OPAC information; correspondingly,
library OPAC includes metadata items such as subject classification and sub-
ject terms, which “Douban Reading” does not cover. Obviously, when users use
“Douban Reading,” they will cut attributes such as subject classification and
subject terms from their cognitive schema, and when using OPAC, they will re-
move user ratings and popularity information from their cognitive schema, thus
forming differentiated users’ cognitive schema for information resources adapted
to the used system. On the other hand, for the same attribute feature in the
cognitive schema, when users do not have a complete cognitive schema for at-
tribute features, different system processing methods may affect whether users
have the cognitive ability, thereby affecting their cognitive schema for informa-
tion resources. Taking journal papers in unfamiliar fields as an example, the
source journal attribute plays an important role in helping users judge paper
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authority, but because users are unfamiliar with it, displaying the journal name
may lead users to ignore this attribute during cognition, while displaying its
inclusion status in important index databases (such as SSCI, SCI, CSSCI, EI,
etc.) will fall within users’ cognitive ability range, thus incorporating it into the
cognitive schema.

4 Data-Driven Analysis Methods for Users’ Cognitive
Schema for Information Resources

With the advancement of informatization, especially the formation of the big
data environment and the development of big data analysis methods, massive
data resources reflecting users’ cognitive schema for information resources have
accumulated on the Internet, providing both data and technical foundations for
data-driven analysis of users’ cognitive schema for information resources. More-
over, compared with currently widely used analysis methods based on social
surveys and small-scale experiments, adopting data-driven analysis methods for
users’ cognitive schema for information resources can bring about significant
efficiency improvements, enabling both efficient analysis of multi-group or indi-
vidual users’cognitive schemas for information resources and using full-scale data
as analysis objects to improve the completeness of analysis results. Based on
this, this paper proposes to construct UGC data-driven and behavior log data-
driven analysis models for users’ cognitive schema for information resources for
different applicable scenarios.

4.1 UGC Data-Driven Analysis of Users’ Cognitive Schema for Infor-
mation Resources

With the development of Web 2.0, while using information resources, users
have published massive amounts of UGC data in online communities, social net-
working sites, or website interaction sections. These data often contain users’
cognition of information resources, so using them as data sources to extract and
analyze the attribute features of information resources involved can summarize
users’ cognitive schema for information resources. To achieve automated analy-
sis, a UGC data-driven user group/individual cognitive schema analysis model
is constructed as shown in Figure 2 [Figure 2: see original paper]|, mainly includ-
ing three modules: (1) Construction of users’ cognitive schema for information
resources from a global perspective, drawing on attribute feature set extraction
strategies in review mining [39-40], extracting attribute features of information
resources from massive UGC data, mining association relationships between at-
tribute features, establishing comprehensive and hierarchical users’ cognitive
schema for information resources with full feature coverage; simultaneously
establishing attribute dictionaries, attribute synonym dictionaries, and map-
ping relationships between attributes and attribute values to provide support
for analyzing user group/individual cognitive schema for information resources;
(2) Based on machine learning, extracting attribute features involved in user
group/individual UGC data, using the attribute features in the global perspec-
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tive users’ cognitive schema for information resources as the target classification
system, adopting appropriate machine learning strategies to perform multi-label
classification on each piece of UGC data, establishing associations between UGC
data and attribute features; (3) Based on the global perspective users’ cognitive
schema for information resources, constructing user group/individual cognitive
schema for information resources, after obtaining the attribute features corre-
sponding to each piece of UGC data, setting thresholds to filter out overly
low-frequency attribute features, then processing based on the association rela-
tionships between attribute features in the global perspective users’ cognitive
schema for information resources to form systematic user group/individual cog-
nitive schema for information resources. It should be noted that, first, users are
basically not subject to any external constraints when publishing UGC data,
so when UGC data is abundant, relatively comprehensive and systematic users’
cognitive schema for information resources can be obtained; second, users have
typical irrational characteristics in UGC data publishing, that is, they often
do not think deeply when publishing UGC, and the published information may
not fully reflect what they have cognized [41], which leads to the possibility that
when UGC data scale is small, the mined users’ cognitive schema for information
resources may not be comprehensive enough.

4.2 Behavior Log Data-Driven Analysis of Users’ Cognitive Schema
for Information Resources

In specific information systems, given that users’ actually adopted cognitive
schema is a subset of the metadata of information resources provided by the
system, users’ cognitive schema can be analyzed through their behavior logs
in the system. The basic process of this method is: (1) Record user behavior
information, that is, based on comprehensive analysis of possible user opera-
tion behaviors, screen out behaviors meaningful for cognitive schema analysis,
such as mouse clicks, navigation function usage, search function usage, and
gesture interaction on touch-screen devices, and clearly define the information
items to be recorded, accordingly adding corresponding user behavior recording
functions during system development or upgrading; (2) Collect user behavior
information, to comprehensively collect user behavior information, especially
for low-frequency users, continuous collection for a period of time is needed;
(3) Clean user behavior logs, removing meaningless or obvious misoperation
and cheating behavior data from the collected behavior logs to obtain log data
usable for behavior analysis; (4) Parse user behavior logs, for different behav-
ior types, adopt different strategies to achieve semanticization of user behavior
data, mapping raw behavior data to metadata items of information resources
that users interact with, for example, using query intent recognition technology
to analyze which metadata information user search terms correspond to, using
mapping relationships between behavior areas and metadata items to convert
area information of mouse clicks into operation information on metadata items;
(5) Based on the operation and display ratio of information resource metadata
items, filter out overly low-frequency metadata items, and then establish users’
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cognitive schema for information resources in specific information systems. It
should be noted that this analysis method is only applicable for analyzing the
cognitive schema for information resources that users adopt in specific systems
and the importance of each attribute feature in users’ cognitive schema for infor-
mation resources; however, it cannot analyze whether users’ cognitive schema
for information resources contains attribute features not covered by the sys-
tem’ s metadata system. Therefore, the users’ cognitive schema for information
resources obtained through this method may have completeness deficiencies.

5 Application Value of Users’ Cognitive Schema for Infor-
mation Resources

The searching, evaluation, organization, and utilization of information resources
are all premised on the cognition of information resources. Therefore, conduct-
ing research on users’ cognitive schema for information resources helps deepen
the understanding of related user behaviors and guides the advancement of user-
oriented information resource organization and services. Meanwhile, a reason-
able cognitive schema for information resources will help improve users’ abilities
to search for, evaluate, organize, and utilize information resources. Therefore,
the cultivation of related abilities in information literacy can be regarded as a
cognitive schema acquisition problem, and research on users’ cognitive schema
for information resources will also help promote the deepening of information
literacy education practice.

5.1 Deepening Research on Information Seeking and Organization
Behaviors

Among users’ series of information behaviors, information seeking and organi-
zation behaviors are more closely related to information resource cognition. In
information seeking activities, whether it is the selection of information sources,
navigation strategies, and search strategies, or search result interaction based
on faceted search and quality evaluation and screening before information re-
source utilization, these user behaviors are influenced by their cognitive schema
for information resources. In personal information organization activities, users’
behavior in revealing information resource features is also influenced by their
cognitive schema, that is, users can only select relevant information resource
attribute features as entry points within their cognitive schema. In terms of
influence mode, it is reflected both in whether some behaviors occur and in the
frequency of some behaviors. For the former, when all users in a group or an
individual’ s cognitive schema does not contain a certain attribute feature of
information resources, information behaviors related to that attribute will not
occur, for example, users’ book cognitive schema generally does not contain
ISBN information, which is reflected in behavior as users not using ISBN as a
search point; for the latter, when only a small number of users in a group contain
a certain attribute feature in their cognitive schema or the importance of that
attribute feature is weak, it will be reflected as less information behavior related
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to these attributes, and vice versa. Based on this, users’ cognitive schema for in-
formation resources can be incorporated as an influencing factor into research on
users’ information seeking and organization behaviors, thereby helping to more
comprehensively and deeply understand the mechanisms of users’ information
seeking and organization behaviors, characterize user behavior features, predict
user information behaviors, and provide references for behavior guidance and
control.

5.2 Optimizing Information Resource Organization and Services

Given that cognitive schema plays a framing role in user cognition and decision-
making, reflecting the resource attribute features that users pay attention to,
applying it to information resource organization and services helps deepen the
user-oriented concept and improve resource organization quality and service ex-
perience. On the one hand, users’ cognitive schema for information resources
can be regarded as a user-perspective metadata system for information resources,
so it can be used as a framework for information resource annotation to fully
reveal resource features that users care about. On the basis of annotation,
RDF triples can also be used for semantic description of annotation results to
achieve computer-understandable annotation results. Given that users’ cogni-
tive schema for information resources changes with resource type, subject, and
user, this model will help promote the development of information resource an-
notation toward refinement, more systematically and comprehensively revealing
features of specific types and domain information resources while also enhanc-
ing their user group targeting and better conforming to users’ cognitive abilities
and habits. On the other hand, in the organization of information resource
services, taking users’ cognitive schema for information resources as a factor
into comprehensive consideration helps improve user experience from aspects
such as understandability and precision, and advance information resource ser-
vices toward intelligence. Typical application scenarios include: in automatic
summarization generation and structured display service organization, group
and personalized information resource summary frameworks can be constructed
according to users’ cognitive schema for information resources, thereby help-
ing users quickly and comprehensively cognize information resources according
to their cognitive habits while also helping avoid information overload; in in-
formation resource discovery service organization, multi-dimensional navigation
systems, search point settings, query intent recognition, and semantic faceted
system design in faceted search can be conducted according to users’ cognitive
schema for information resources, facilitating users to search for information
and explore search results according to their cognitive habits, better supporting
users in efficient searching and judgment decision-making; in personalized in-
formation recommendation service organization, semantic interest models and
information resource profiling tag system frameworks can be constructed accord-
ing to users’ cognitive schema for information resources, providing support for
precise recommendation of information resources.
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5.3 Improving Information Literacy Education

The cultivation of information seeking and information resource quality judg-
ment abilities is an important content of information literacy education and is
also more closely related to users’ cognitive schema for information resources.
From the perspective of learning psychology, information seeking and informa-
tion resource quality judgment can be regarded as problems of enriching and
improving cognitive schemas. Moreover, from research and practice in other
educational fields, improving teaching effectiveness based on schema acquisition
has become a consensus [42]. Starting from this point, the deepening of infor-
mation literacy education theory research and practice can be promoted from
multiple aspects. First, construct an information resource cognitive schema sys-
tem for information literacy education, that is, for specific information resource
types, subject domains, and cognitive goals, combined with the current infor-
mation environment, construct a target schema system for information resource
cognition (including attribute feature cognitive schemas) as the ultimate goal of
information literacy education. Second, guided by J. Piaget’ s cognitive schema
assimilation-accommodation theory, study how to provide support for learn-
ers in information literacy education from aspects such as learning resource
construction, cultivation method innovation, and cultivation path design, to
promote them to complete the accommodation process of information resource
cognitive schema more efficiently and develop more complete and systematic
information resource cognitive schemas. Third, given that cognitive ability af-
fects the cognitive schema actually adopted by users in information resource
cognition through the assimilation mechanism of cognitive schema, it is neces-
sary to simultaneously promote the cultivation of cognitive abilities matching
information resource cognitive schema, making up for learners’ cognitive ability
shortcomings, so that their cognitive schema framework can truly play a role in
information seeking and quality judgment practice.
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