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Abstract
[Purpose/Significance] Through a case study of the information literacy instruc-
tion embedded by the Southern University of Science and Technology Library
in the first-year undergraduate general education required course“Writing and
Communication”, this study provides reference and guidance for libraries of
high-level research universities to conduct embedded instruction in academic
writing general education courses for lower-division undergraduates under the
background of “cultivating top-notch innovative talents”.

[Methods/Process] Based on nearly five years of teaching collaboration, this
study explores and analyzes an integrated teaching model for information liter-
acy and writing; and by constructing an embedded information literacy instruc-
tion assessment model, with student learning outcomes as the starting point,
it comprehensively evaluates the teaching effectiveness using both direct and
indirect assessment methods.

[Results/Conclusion] Writing ability and information literacy ability are posi-
tively correlated. The information literacy competency structure and character-
istics of first-year undergraduates differ from those of senior students; libraries
should emphasize the cultivation of information thinking and cognition when
conducting information literacy instruction, and enhance teaching effectiveness
through models such as full-process embedding, flipped classroom, and blended
learning.
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Abstract

[Purpose/Significance] Through a case study of the Southern University of
Science and Technology (SUSTech) Library’s embedded information literacy
instruction in the general education required course “Writing and Communi-
cation”for undergraduate freshmen, this paper provides reference for research
university libraries to develop embedded teaching for lower-division students in
academic writing general education courses within the context of cultivating
top-tier innovative talent.

[Method/Process] Based on five years of teaching collaboration, this study
explores and analyzes an integrated teaching model that combines information
literacy with writing instruction. By constructing an embedded information lit-
eracy teaching evaluation model and focusing on student learning outcomes, the
study employs both direct and indirect assessments to comprehensively evaluate
teaching effectiveness.

[Results/Conclusions] Writing ability and information literacy ability are
positively correlated. The information literacy competency structure and char-
acteristics of undergraduate freshmen differ from those of senior students. Li-
braries should emphasize the cultivation of information thinking and cognition
when delivering information literacy instruction, and enhance teaching effective-
ness through full-process embedding, flipped classrooms, and blended learning
models.

Keywords: embedded teaching; undergraduate freshmen; general-purpose
writing; curriculum integration; information literacy assessment

Introduction
In 2015, the State Council issued the “Overall Plan for Coordinating the Con-
struction of World-Class Universities and First-Class Disciplines,”placing under-
graduate education at the core of talent cultivation [1,2]. In 2019, the Ministry
of Education’s “Opinions on Deepening Undergraduate Education and Teach-
ing Reform to Comprehensively Improve Talent Cultivation Quality”identified
academic writing courses as an important learning model for undergraduate
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freshmen, emphasizing that the integration of academic writing and general ed-
ucation cultivates students’expression and critical thinking abilities [4,5]. Since
then, general education writing courses with academic writing as the theme have
emerged in Chinese universities. Leading institutions such as Tsinghua Univer-
sity and Southern University of Science and Technology have successively made
Chinese academic writing courses compulsory for undergraduate freshmen to
meet the urgent demand for improving undergraduate education quality and
strengthening the research-education nexus [3].

General writing courses typically adopt a thematic approach, focusing on ar-
gumentative writing through problem-awareness stimulation to cultivate stu-
dents’logical thinking and academic dialogue abilities, enabling them to pro-
duce academically normative arguments and enhance innovation and practical
skills through high-level scientific research [6-8]. Top research universities world-
wide regard strong writing and communication skills as essential components of
innovative talent cultivation. Unlike traditional one-shot information retrieval
lectures or one-time embedded sessions, SUSTech’s information literacy training
runs throughout the entire writing course. The Tsinghua University Writing and
Communication Teaching Center, based on years of undergraduate teaching ex-
perience, proposes that the most effective way to cultivate students’information
literacy is to integrate it into the curriculum [13]. The ACRL “Framework for
Information Literacy for Higher Education”released in 2015 emphasizes that in-
formation literacy education should be combined with authentic contexts and re-
search processes [14]. A 2016 ACRL empirical research report confirmed, based
on case studies of embedded teaching in general education courses at Temple
University and other institutions, that information literacy instruction enhances
the effectiveness of inquiry-based and problem-solving general education [15].

2 Overview of Embedded Information Literacy Education
2.1 Current Research Characteristics of Embedded Information Lit-
eracy Education

Embedded information literacy education represents a typical integrated teach-
ing approach that cultivates comprehensive abilities to analyze and evaluate
information by embedding content such as information retrieval skills and in-
formation ethics into general and professional courses [11]. Bruce argues that
information literacy cannot be learned without addressing specific disciplinary
contexts [12]. Jacobson et al. note that without integration into particular
subjects, information literacy education is ineffective [13]. Current domestic
research and practice on embedding information literacy into academic writing
courses remain limited, largely because Chinese universities have only recently
begun offering such general education courses. As one of the earliest institu-
tions to provide embedded information literacy instruction, Tsinghua Univer-
sity Library has established long-term, in-depth collaborations with academic
departments, primarily in professional courses and graduate programs, while
also actively embedding into general education courses. However, these efforts
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mainly take the form of lectures rather than true classroom embedding [24].

2.2 Research Status of Information Literacy Embedded in Academic
Writing Courses

The integration of writing and information literacy instruction has long been
a consensus in American general education. Armstrong redesigned Western
Washington University’s writing course and found that information literacy
and critical thinking are inseparable elements of academic writing ability [20].
Rapchak et al. constructed a learning community at Duquesne University where
a librarian and writing mentor jointly guided first-year students’writing courses,
discovering that collaborative teaching effectively improved student learning
outcomes [21]. Shao et al. conducted information literacy instruction in first-
year general writing courses at Appalachian State University and found through
assessment that information literacy skills positively correlated with students’
writing scores and final grades [22]. Kim implemented information literacy in-
struction in STEM writing courses and, by scoring research papers from ex-
perimental and control groups, found that information literacy skills related to
information evaluation and utilization positively correlated with research paper
grades [23].

Domestic research on embedded information literacy education primarily fo-
cuses on macro planning, collaboration models, teaching model exploration, and
teaching team construction, with few empirical studies on embedded teaching
cases for undergraduate academic writing general education courses. SUSTech
Library has collaborated with the Humanities Center since 2018 on the “Writ-
ing and Communication”course, completing instruction for 53 freshman classes
and accumulating rich teaching experience through diverse teaching practices.
This paper presents a typical case of writing-embedded information literacy
instruction based on five years of collaborative teaching practice, focusing on
integrated instructional design, teaching process, and comprehensive evaluation
of pre- and post-instruction competency assessments, aiming to provide refer-
ence for research university libraries developing embedded information literacy
instruction for lower-division undergraduates in academic writing general edu-
cation courses.

2.3 Current Status and Characteristics of Freshmen Information Lit-
eracy Competencies

Today’s college students, having grown up in the internet era with abundant
information resources, are “digital natives”who skillfully use search engines,
social networks, and other tools to find and share information. A Shanghai
Jiao Tong University Library survey shows that 100% of students choose search
engines as their preferred channel for academic resources, and 80% believe they
possess efficient abilities in collecting, processing, and organizing information
[25]. However, nearly five years of classroom observation and research reveal that
academic resources and information retrieval remain challenging tasks for most
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freshmen [26]. Only 10% of freshmen know about CNKI, and this significant
gap between self-perception and reality highlights the importance of embedded
information literacy education for academic writing general education courses
targeting lower-division undergraduates.

Freshmen exhibit distinct information usage behavior patterns [25,27]. Aca-
demic writing demands high-level literature retrieval, reading, and synthesis
skills, differing considerably from the creative writing training in secondary
school. The primary challenge for freshmen in retrieval is transforming per-
sonal interests into academically meaningful questions. Breaking through their
information cocoons requires not only teaching conventional search techniques
but also stimulating their information awareness in academic contexts. This de-
mands embedding information literacy instruction throughout the entire course
and creating problem-discovery processes where students identify knowledge
gaps and learn through problem-solving. Information literacy encompasses more
than simple information querying and retrieval; it involves cultivating informa-
tion thinking and cognition such as source selection, collaboration, and commu-
nication. Good information awareness and normative retrieval methods should
be established at the initial stage of academic training, gradually deepening un-
derstanding of databases, retrieval, and academic communities through group
collaboration and communication.

3 Embedded Information Literacy Teaching Practice and
Evaluation in “Writing and Communication”
3.1 Instructional Design

Over the years, SUSTech Library and writing instructors have continuously
explored and practiced an integrated teaching model for information literacy
and writing, trying one-time embedding, full-process embedding, and online-
recorded offline-flipped blended teaching models. One-time embedding is lim-
ited by class time, focusing on skill improvement but allowing limited practice
time, leading to easy learning and forgetting. Conventional offline teaching en-
ables face-to-face interaction and problem identification but poses challenges
for library instructors. The course has established eight teaching units: topic
selection, paragraph and language, material search and reading, and academic
norms and paper revision [19]. The first four themes directly relate to informa-
tion literacy.

The instructional design scheme is detailed in Figure 1 [Figure 1: see original
paper]. The teaching model emphasizes student-centered learning and person-
alized tutoring. Librarians record instructional videos, demonstrate the process
from broad to precise literature investigation, and show how to use CNKI’s bib-
liometric visualization analysis to view research hotspots, Wanfang’s keyword
word clouds, DuXiu academic search for key literature, and author and keyword
knowledge nodes to understand leading scholars’research areas and publications.
Librarians leverage resource advantages to provide teaching materials and cases
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for writing instructors, explain relevant components, and primarily take respon-
sibility for the material search and paper topic selection components. They enter
the classroom for two consecutive weeks, participate in student presentations,
review retrieval assignments in the teaching system (Blackboard) as teaching
assistants, and participate in final paper grading. Students, as teaching sub-
jects, fully participate through video self-study combined with classroom presen-
tations, stimulating information awareness and problem-solving ideas through
peer learning, achieving teaching effects where 1+1>2.

3.2 Teaching Practice

General writing courses adopt a thematic writing model. Starting from broad
themes, students refine topics through direction determination and complete
research papers after literature reading and synthesis. Compared with senior
undergraduates or graduate students, freshmen face challenges in transforming
interests into academically meaningful questions. In flipped classroom prac-
tice, student groups collaborate to complete class assignments, presenting not
only successful experiences but also trial-and-error processes with specific cause
analysis. This peer teaching enhances learning effects. Table 1 shows specific
teaching content and key points, aiming to cultivate freshmen’s information
awareness and basic literature retrieval skills, information screening and evalu-
ation methods.

During teaching, librarians and writing instructors discover differentiated re-
trieval problems. For instance, students mistake sentences for search terms,
use inappropriate English search terms when finding foreign literature, or im-
properly apply Boolean logic operators. When reviewing retrieval assignments,
instructors provide personalized feedback to solve practical retrieval problems.
The embedded information literacy teaching emphasizes continuity. Assessment
before embedding and at semester end reflects freshmen’s current information
literacy competency structure and characteristics. Figure 3 [Figure 3: see orig-
inal paper] shows scores for each indicator from 108 assessment questionnaires
in one semester. Students scored relatively higher in“information management
and utilization”but lower in “information inquiry and access”and “informa-
tion regulation and security.”This indicates that while students can utilize and
integrate information based on resource retrieval to complete papers, they still
need feedback after class, particularly in resource types and application.

3.3 Teaching Evaluation

The evaluation model uses both direct and indirect assessments. Direct as-
sessment includes pre- and post-tests measuring five indicators: information
awareness, information inquiry and access, information evaluation, information
management and utilization, and information regulation and security. Indirect
assessment involves a “librarian-writing instructor”dual evaluation based on
course papers. The librarian and writing instructor independently score three di-
mensions each: the librarian evaluates search strategy appropriateness, resource
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selection appropriateness, and reference standardization (ensuring citations are
relevant and correctly formatted), while the writing instructor assesses critical
thinking, persuasive argumentation, and reference citation quality. Each dimen-
sion uses a 1-5 scale, with final scores calculated as averages. Figure 2-A [Figure
2: see original paper] shows the evaluation model, while Figure 2-B [Figure 2:
see original paper] illustrates the dual assessment approach.

Comparison of pre- and post-test scores shows improvement across all indica-
tors, demonstrating the significance of integrated teaching. Scoring 108 final
course papers reveals a positive correlation between writing performance and
information literacy ability. As shown in Figure 4 [Figure 4: see original paper],
the trend line indicates that students with better writing performance also have
higher information literacy scores, suggesting that information literacy compe-
tency affects writing quality.

4 Discussion
4.1 Building a Hierarchical Information Literacy Education System
Starting from Freshmen Embedded Teaching

Freshmen differ from senior students in information literacy competency struc-
ture and disciplinary background. Libraries should build a hierarchical, system-
atic information literacy education system aligned with undergraduate learning
trajectories, targeting different user groups and establishing long-term mecha-
nisms for different learning stages. Academic general writing courses, driven
by themes and training in material collection, writing, and academic thinking,
provide an effective entry point for library embedded teaching for freshmen.
Beyond this, libraries should offer diverse information literacy support around
students’learning and research needs, such as English learning resources and
common office software training for lower-division undergraduates, research lit-
eracy training for upper-division undergraduates and graduate students, and
thesis proposal and dissertation writing support for graduating students.

4.2 Building an Integrated Information Literacy Assessment Frame-
work Aimed at Lifelong Learning Ability

In 2018, the Ministry of Education issued “Opinions on Accelerating the Con-
struction of High-Level Undergraduate Education and Comprehensively Improv-
ing Talent Cultivation Capacity,”emphasizing that information literacy is foun-
dational for knowledge innovation and professional learning ability. Assessment
is a long-term, continuous process. China lacks systematic assessment standards
and methods, making systematic evaluation of embedded information literacy
teaching effects difficult. This study constructed an evaluation model for un-
dergraduate academic writing courses from the perspective of student learning
outcomes, finding improved information literacy competencies after instruction
and exploring the relationship between information literacy and writing abil-
ity through final course papers. Further development of a widely applicable
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assessment framework would significantly promote integrated information liter-
acy teaching.

4.3 Strengthening Multi-party Collaboration to Promote Student-
Centered Flipped Classroom Strategies

SUSTech Library annually provides embedded information literacy instruction
for seven departments, including two required Chinese and English general writ-
ing courses. Years of practice demonstrate that flipped classrooms effectively
enhance student initiative and classroom engagement. The library should con-
tinuously strengthen collaboration with course instructors, integrating into cur-
riculum design and assignment grading around shared goals. Through flipped
classrooms, peer collaboration, and interdisciplinary cooperative teaching, li-
braries can promote teacher-teacher and student-student collaboration to culti-
vate innovative interdisciplinary talents.

4.4 Enhancing Technology Application to Promote Mixed Online-
Offline Teaching Models

This embedded teaching adopted a blended online-offline model. Students flex-
ibly controlled video learning progress according to their needs. During in-
struction, librarians used shared documents to enhance interactivity. After
instruction, library-created MG animations, information literacy MOOCs, and
LibGuides provided a virtual learning environment. Blended teaching models
foster autonomous learning, increase engagement and appeal, and offer a devel-
opment approach for library information literacy instruction in mobile internet
environments. Libraries should continuously strengthen information technol-
ogy integration to promote teaching model innovation and enhance teaching
effectiveness.

5 Conclusion
The information literacy competency structure and characteristics of undergrad-
uate freshmen determine that embedded information literacy teaching for gen-
eral writing courses differs from instruction for professional courses or graduate
programs. Based on five years of collaborative teaching practice for the“Writing
and Communication”course, this paper discussed integrated teaching practice
from instructional objectives, content design, and evaluation, providing a refer-
ence case for embedded information literacy instruction in undergraduate aca-
demic writing general education courses. This represents an effective exploration
of SUSTech Library’s service to first-class undergraduate education. Particu-
larly in small-class general academic writing courses, student-centered flipped
classroom teaching strategies enhance learning outcomes. This collaboration
model between librarians and writing instructors offers a replicable framework
for peer institutions.

chinarxiv.org/items/chinaxiv-202404.00088 Machine Translation

https://chinarxiv.org/items/chinaxiv-202404.00088


References
[1] MU X Y. The first-class undergraduate education: Training objectives and
routes[J]. China higher education research, 2020(7): 33-39.

[2] 一流本科教育宣言. 中华人民共和国教育部 [EB/OL]. (2018-06-22)[2023-08-21].
http://www.moe.gov.cn/jyb_{xwfb}/xw_{fbh}/moe_{2069}/xwfbh_{20180622}/sfcl/201806/t20180622_{340649}.html.

[3] 中华人民共和国教育部. 教育部关于深化本科教育教学改革全面提高人才培养质量的意见
[EB/OL]. (2019-10-08)[2023-08-21]. http://www.moe.gov.cn/srcsite/A08/s7056/201910/t20191011_{402759}.html.

[4] XIE J. On the online and offline mixed teaching reform of writing general
courses in engineering universities[J]. Sinogram culture, 2021(S1): 48-50.

[5] WANG P N. From phenomenon to puzzle: Problem-driven academic writing
in general education[J]. Writing, 2021, 41(4): 106-111.

[6] DENG G. From small to big: The theme selection of general educational
writing courses[J]. Writing, 2023, 43(3): 103-112.

[7] HUANG Q L, GAO X, CHEN Z L, et al. Practical exploration and the
enlightenment of academic libraries embedded instruction based on flipped class
—Taking Shanghai Jiao Tong university libraries mechanical engineering subject
service as an example[J]. Library and information service, 2018, 62(7): 30-37.

[8] LI Y N. Activation of students’active learning in liberal studies writing
class: An exploration based on Tsinghua’s general writing course[J]. General
education review, 2022(2): 66-84.

[9] ZHU Y Y. Research on the development and influence of thematic writing
curriculum in universities: Cases from princeton university, Harvard university
and tsinghua university[J]. Writing, 2020(6): 108-116.

[10] 通识写作虚拟教研室. 通识写作云上教研 [EB/OL]. [2023-08-21].

[11] YANG Y, LIU Y, GAO F. Practical experience and thinking of embedded
teaching in university libraries: Taking southwest Jiaotong university as an
example[J]. Library and information service, 2022, 66(4): 95-102.

[12] LIU Q Q, HE Y J, YANG X Y, et al. Embedded information literacy
education pattern research in CQU library[J]. Library and information service,
2018, 62(16): 47-54.

[13] YANG L, ZHANG Y X. Integration of information literacy and first-year
college writing: Practice of the“writing and communication”course at southern
university of science and technology[J]. Library journal, 2022, 41(1): 91-97, 113.

[14] BRUCE C. The seven faces of information literacy[M]. Adelaide: Auslib
Press, 1997.

[15] JACOBSON T, MARK B L. Separating wheat from chaff: Helping first-
year students become information savvy[J]. The journal of general education,
2000, 49(4): 256-278.

chinarxiv.org/items/chinaxiv-202404.00088 Machine Translation

https://chinarxiv.org/items/chinaxiv-202404.00088


[16] ACRL. Framework for information literacy for higher education[EB/OL].
[2023-08-21]. http://www.ala.org/acrl/standards/ilframework.

[17] ACRL. Documented library contributions to student learning and
success: building evidence with team-based assessment in action campus
projects[EB/OL]. [2023-08-21]. https://www.ala.org/acrl/sites/ala.org.acrl/files/content/issues/value/contributions_{y2}.pdf.

[18] ARMSTRONG J. Designing a writing intensive course with information
literacy and critical thinking learning outcomes[J]. Reference services review,
2010, 38(3): 445-457.

[19] RAPCHAK M, CIPR A. Standing alone no more: Linking research to a
writing course in a learning community[J]. Portal: Libraries and the academy,
2015, 15(4): 661-675.

[20] SHAO X R, PURPUR G. Effects of information literacy skills on student
writing and course performance[J]. The journal of academic librarianship, 2016,
42(6): 670-678.

[21] KIM M, FRANCO M, SEO D. Implementing information literacy (IL) into
STEM writing courses: Effect of IL instruction on students’writing projects at
an urban community college[J]. Issues in science and technology librarianship,
2020(94): 545-554.

[22] XIAO P, ZHAO Q X. The road to digital talent power: Action plan for
enhancing digital literacy and skills of the People and college students’digi-
tal literacy education strategy[J]. Journal of library and information science in
agriculture, 2021, 33(12): 6-15.

[23] HAN L F, ZENG X M, LIN J. Exploring innovative information literacy in-
structions in higher education in the new environment: A case study of Tsinghua
university library[J]. Library and information service, 2018, 62(24): 12-17.

[24] GUO Y. Research on academic writing service for undergraduates by uni-
versity library[D]. Kunming: Yunnan University, 2021.

[25] ZHU H Y, CHEN Y M, JIANG J H, et al. Research on the sustainable
results of embedded information literacy service in academic libraries: Taking
Shanghai Jiao Tong university library as an example[J]. Library and information
studies, 2020, 13(2): 13-21.

[26] 中华人民共和国教育部. 关于加快建设高水平本科教育全面提高人才培养能力的意见
[EB/OL]. (2018-10-08)[2023-8-21]. http://www.moe.gov.cn/srcsite/A08/s7056/201810/t20181017_{351887}.html.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202404.00088 Machine Translation

https://chinarxiv.org/items/chinaxiv-202404.00088

	Practical Exploration of Embedded Teaching for First-Year Undergraduate General Education Writing Courses: A Case Study of the Southern University of Science and Technology Library Postprint
	Abstract
	Full Text
	Embedded Teaching Practice in General-Purpose Writing Courses for Undergraduate Freshmen: A Case Study of Southern University of Science and Technology Library
	Abstract

	Introduction
	2 Overview of Embedded Information Literacy Education
	2.1 Current Research Characteristics of Embedded Information Literacy Education
	2.2 Research Status of Information Literacy Embedded in Academic Writing Courses
	2.3 Current Status and Characteristics of Freshmen Information Literacy Competencies

	3 Embedded Information Literacy Teaching Practice and Evaluation in “Writing and Communication”
	3.1 Instructional Design
	3.2 Teaching Practice
	3.3 Teaching Evaluation

	4 Discussion
	4.1 Building a Hierarchical Information Literacy Education System Starting from Freshmen Embedded Teaching
	4.2 Building an Integrated Information Literacy Assessment Framework Aimed at Lifelong Learning Ability
	4.3 Strengthening Multi-party Collaboration to Promote Student-Centered Flipped Classroom Strategies
	4.4 Enhancing Technology Application to Promote Mixed Online-Offline Teaching Models

	5 Conclusion
	References


