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Abstract. This paper analyzes the research status and development trend of the
Outcome-Based Education (OBE) teaching concept in undergraduate education,
aiming to provide theoretical basis and practical reference for undergraduate
teaching reform. By retrieving the CNKI, VIP and Wanfang databases, a total of
700 relevant literatures published from 2015 to August 2025 were obtained. The
CiteSpace 6.3.R1 software was used to conduct co-occurrence, clustering and
burst analysis on keywords and knowledge maps were drawn. The results show
that the overall number of relevant publications has been increasing year by year,
reaching a peak in 2024. The research hotspots mainly focus on the fields of
teaching reform, curriculum civics, practical teaching and talent cultivation,
highlighting that curriculum construction and the optimization of teaching system
are important directions in the future. The research of the OBE teaching concept
in undergraduate education is gradually moving from theoretical discussion to
practical application, and constantly combining with curriculum reform, practical
teaching and talent cultivation. In the future, it is still necessary to further
strengthen the optimization of the curriculum system and the innovation of prac-
tical models, and promote the in-depth implementation of the OBE concept in
undergraduate teaching.

Keywords: Outcome-Based Education (OBE) teaching concept; Undergraduate
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1 Introduction

Outcome-Based Education (OBE) was first put forward by American scholar Spady,
W.D. in 1981, also known as "Performance-Based Education", "Outcome-Based Edu-
cation" or "Education Model Based on Learning Outcomes". This concept emphasizes
that curriculum development should be guided by learning outcomes and benchmarked
by performance, and has become an important guiding ideology for educational re-
forms in countries such as the United States, the United Kingdom, and Canada ['2]. In
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recent years, with the continuous promotion of the professional accreditation of engi-
neering education, the OBE teaching model has been widely recognized in undergrad-
uate education and has gradually been put into practice B1.

The OBE concept initially originated from the practice of basic education reform in
the United States and Australia. In the 1970s, primary and secondary schools in some
parts of North America attempted to improve students' academic performance through
outcome oriented teaching methods, which later became collectively knows as OBE.
However, at that time, the understanding of it in the educational field was rather shal-
low, and there were even many disputes . It was not until 1994 that Spady systemati-
cally expounded on the theoretical origin, core elements and operational framework of
OBE in his monograph "Outcome-Based Education: Controversies and Answers", lay-
ing a solid foundation for the promotion of this concept ™.

Since China joined the International Engineering Education Mutual Recognition
System as a preparatory member in 2013, OBE has gradually become an important
principle in the reform of higher engineering education. After China officially joined
the Washington Accord in 2016, the engineering education accreditation system devel-
oped rapidly. Although the educational concept of "Outcome-Based Education" has
formed a broad consensus, its systematic implementation in teaching practice still lacks
representative cases and replicable experiences [©7],

Entering the 21st century, more and more universities have attempted to use the OBE
concept as a guide to carry out innovative exploration in teaching design and practical
teaching. These practices highlight the dominant position of students, focus on the out-
put orientation and continuous improvement mechanism, and have improved the teach-
ing quality and the effectiveness of talent cultivation to a certain extent %), Especially
under the dual promotion of engineering education accreditation and the international-
ization of higher education, "student-centered, outcome oriented, and continuous im-
provement" has become the core reform concept in global higher education!”. How-
ever, currently, there are still problems of insufficient consistency in aspects such as
curriculum content, teaching forms and educational evaluation in Chinese universities.
For example, the insuffucient connection between professional goals and curriculum
content, teaching implementation and norms, and inspection and improvement
links!!%!"], Existing studies have shown that the curriculum reform based on the OBE
concept can effectively support the cultivation of applied undergraduate talents and
provide a scientific basis for the improvement of the teaching quality management sys-
tem in universities 1213,

Against this background, how to more effectively implement the OBE concept in
undergraduate teaching has become a key focus and practical challenge for educational
researchers. Therefore, based on the bibliometric method, this study uses CiteSpace
software to conduct a visual analysis of relevant domestic studies in the past decade,
mainly focusing on the practice and innovation of the OBE concept in China. The study
systematically sorts out the research hotspots and development trends of the OBE con-
cept in the field of domestic undergraduate education, with the aim of providing theo-
retical references and practical paths for future teaching reforms.
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2 Materials and Methods

2.1 Data Sources and Retrieval Strategies

The data of this study were sourced from the mainstream Chinese databases in China,
including China National Knowledge Infrastructure (CNKI), VIP Database for Chinese
Technical Periodicals (VIP), and Wanfang Database. The retrieval time range was set
from the establishment of each database to August 2025. The retrieval formula was:
("Outcome-Based Education (OBE) teaching concept") AND ("undergraduate" OR
"undergraduates"). The literature types were limited to journal articles, and a total of
700 relevant literatures were obtained.

This study did not select foreign literature databases for literature retrieval. Firstly,
we fully recognize and respect the theoretical foundational role of foreign original lit-
eratures and have a full understanding of them when grasping the core concept of OBE.
However, at the levels of visualization and demonstration in this paper, we prefer to
highlight its "re-innovation" and "re-practice" in China. We will ensure that the inter-
national origin of OBE is explained in the introduction of the paper to ensure academic
rigor.

2.2 Inclusion and Exclusion Criteria for Literature

To ensure the scientific and representative nature of the research results, the following
inclusion and exclusion criteria were set in this study:(1) Inclusion criteria:(1) The pub-
lication time covers the period from the establishment of the databases to August
2025.(2) Publicly published academic journal papers and dissertations.(3) Studies re-
lated to the application of the "Outcome-Based Education (OBE) teaching concept" in
undergraduate education.(2) Exclusion criteria:(1)Repeatedly published or highly over-
lapping literature.(2)Conference announcements, conference papers, patents and mon-
ograph achievements.(3) Literatures with incomplete basic information.(4) Literatures
that are irrelevant to the research theme.

2.3 Analysis Tools and Parameter Settings

Import the included literatures into the Cite Space 6.3.R1 software. Set the time param-
eter range from 2015 to 2025; set the time slice to 1 year; both the Term source and
Links are set as the system defaults; adjust the threshold TOP N according to the nodes;
select keywords for the Node types, and with keywords as the node type, conduct co-
occurrence, clustering and burst analysis of keywords, draw the knowledge map of the
research progress on the application of the OBE teaching concept in undergraduate
teaching and carry out data analysis.
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2.4  Introduction to Visual Analysis Methods

CiteSpace is a literature visualization analysis tool developed by Professor Chaomei
Chen from Drexel University in the United States ['4l, This software can conduct sys-
tematic bibliometric and visual analyses on the literature collections in specific fields,
draw knowledge maps and identify research hotspots, development trends and cutting-
edge dynamics 31, Through the application of functions such as keyword co-occur-
rence, clustering and burst, it reveals the research status and evolution patterns of the
OBE teaching concept in the field of undergraduate education in multiple dimensions,
providing references for further exploring the theoretical innovation and practical paths
in this field.

3 Results

3.1  Analysis of the Number of Publications

An analysis of the time distribution of the included literatures revealed that the relevant
studies first emerged in 2015, and then showed an increasing trend year by year, reach-
ing a peak in 2024 as shown in Figure 1. Generally speaking, the number of publications
has been constantly increasing over time, indicating that the Outcome-Based Education
(OBE) teaching concept has gradually become an important topic in domestic under-
graduate teaching research. The number of literatures in 2025 decreased slightly,
mainly due to the fact that the retrieval time of this study only lasted until August of
that year and did not cover the data for the whole year. Therefore, it can be speculated
that the actual total number of publications in that year may still remain at a relatively
high level. This trend shows that the OBE teaching concept has gradually transitioned
from the exploratory stage to the widely applied and in-depth research stage.

180
160
140
120
100

80

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Fig. 1. Trend Chart of the Number of Publications.

3.2  Keyword Analysis

3.2.1 Keyword Co-Occurrence Analysis. Through the keyword co-occurrence analy-
sis of CiteSpace, a total of 244 network nodes and 306 connecting lines were obtained,
and the network density was 0.0103. The results show that the research themes mainly
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focus on areas such as "teaching reform", " curriculum civics", "practical teaching" and
"talent cultivation", as shown in Figure 2 and Table 1. Among them, the frequency of
"teaching reform" is the highest (141 times), and its centrality is also the highest (0.53),
indicating that it occupies a core position in the research network. The remaining key-
words such as " curriculum civics", "practical teaching" and "talent cultivation" reflect
that the current research focus has shifted from the macro education model to specific
practices closely related to the cultivation of undergraduates.
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Fig. 2. Keyword Co-occurrence Map.
Table 1. Chart of the Top 10 Keywords.

ranking keywords frequency centrality
1 Teaching Reform 141 0.53
2 Curriculum Civics 41 0.09
3 Practical Teaching 36 0.15
4 Teaching Mode 27 0.11
5 Talent Cultivation 24 0.23
6 Curriculum Reform 23 0.08
7 Teaching Design 19 0.08
8 Undergraduate Teaching 15 0.06
9 New Engineering 14 0.03
10 Teaching Quality 14 0.04

3.2.2 Keyword Clustering Analysis. The log-likelihood ratio (LLR) algorithm was
used to cluster the keywords, and a total of 10 thematic clusters were formed, as shown
in Figure 3 and Table 2. The clustering structure is significant (Modularity Q =0.6752),
and the clustering homogeneity is good (Mean Silhouette = 0.9111), indicating that the
classification results are reliable. An analysis of the clustering results shows that its
teaching and learning reform covers keyword such as "new engineering", "medical stu-
dents", and "curriculum system", reflecting the overall trend of undergraduate educa-
tion reform talent cultivation, focusing on "teaching system", "professional develop-
ment", and "first-class undergraduate", etc.,emphasizing the connection between higher
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education and social needs;outcome oriented education, including "curriculum civics",
"engineering accreditation", and "intelligent teaching",etc., highlighting the outcome
oriented education models; innovation and entrepreneurship and flipped classroom:
They reflect the continuous exploration and application of new teaching models. Other
clusters such as "curriculum reform", "practical teaching", "undergraduate teaching",
and "teaching and learning design" ,etc.,further reveal the expansion of research in dif-
ferent dimensions.In conclusion, the clustering analysis shows that the research
hotspots of the OBE concept have covered multiple aspects such as the construction of
the curriculum system, the innovation of teaching models, the reform of practical teach-
ing, and the optimization of the talent cultivation mechanism.
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Fig. 3. Keyword Clustering Map.

Table 2. Keyword Clustering.

Serial number size Silhouette label keywords

Teaching New Engineering, Medical

#0 29 0.985 and Learn- Students, Curriculum System,
ing Reform Information Literacy

Teaching System, Professional

41 24 0.954 Ta?ent.Cul- Development, First-'class Un-

tivation dergraduate, Vocational Un-

dergraduate

Curriculum Civics, Engineer-

Outcome . . . .
#2 20 0.843 Oriented ing Accreditation, University
English, Intelligent Teaching

Serial number size Silhouette label keywords

#3 16 0.93 Innovation Teaching Models, Continuous
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and Entre- Improvement, Curriculum De-
preneurship  velopment, Teaching Reform
#4 13 0.932 Curriculum ETela dii'ng ?;lahlt'y:iT;aChmg
. Reform valuation, pP ied, Program-
ming
Classroom Teaching, Under-
Flipped graduate Education, High-
#5 13 0.871
Classroom Level Talents, Scientific Liter-
acy
. Innovation, Special Education
Practice . . .
#6 12 0.822 . Majors, Business Forecasting,
Teaching
Safeguard System
Undergrad-  engineering education, reform,
#7 12 0.805 uate Teach- common standards, competi-
ing tion for teaching
case teaching, clinical intern-
d d- ’
#8 11 0.969 Undergra ship, teaching innovation, in-
uates ..
teractivity
Teaching tice ideas. h
ractice ideas, human geogra-
#9 9 0.896  andLeam- ~PUCTSEISS I £08
. . , big data, anesthesiolo
ing Design Py, big &y

3.2.3 Keyword Burst Analysis. Keyword burst analysis is used to reveal research fron-

tiers and emerging trends. The results show that "teaching and learning system" has the
longest burst time and has maintained high attention for many years, indicating that the
overall design and optimization of the education system is a core research direction. In
addition, keywords such as "curriculum development", "practice" and "reform" have
continued to burst since 2022, reflecting that the research focus has gradually shifted to
the specific levels of teaching and learning reform and implementation. This trend sug-
gests that future research may pay more attention to the optimization of curriculum

structure, the innovation of practical teaching models and the evaluation of reform ef-
fectiveness, as shown in Figure 4.
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Top 14 Keywords with the Strongest Citation
Bursts

Keywords Year Strength Begin End 2015 - 2025
Undergraduate Programs 2015 1.292015 2018
Teaching and Learning System 2016 1.812016 2020
Engineering Education 2018 1.812018 2019
Outcome Oriented 2019 3.092019 2020
Innovation and Entrepreneurship 2019 1.322019 2022
Output Oriented 2019 1.26 2019 2020
Talent Cultivation 2018 1422020 2021
Cultivation Objectives 2020 1.392020 2021
Engineering Accreditation 2020 1.32020 2022
Curriculum 2018 1452021 2022

Laboratory Teaching 2021 1.642022 2023 .

Curriculum Development 2022 1.282022 2025
Practices 2023 1.492023 2025

Reforms 2020 1.392023 2025 ...

Fig. 4. Keyword Burst Map.

4 Discussion

4.1  Analysis of the Research Hotspots of the OBE Teaching Concept in
Undergraduate Education

The Outcome oriented Education (OBE) concept is an advanced education model that
is outcome-oriented and student-centered [®, Its basic logic is embodied in the principle
of "starting from the end", that is, first clarifying the expected learning outcomes, and
then reversely designing the curriculum objectives, teaching contents and evaluation
systems. This model breaks through the limitations of the traditional teaching model
which is "teacher-centered and knowledge-infused", and pays more attention to the
comprehensive improvement of students' comprehensive abilities and qualities. The
keyword co-occurrence and clustering analyses in this study show that the current do-
mestic research related to OBE mainly focuses on four major areas: teaching and learn-
ing reform, curriculum civics, practical teaching and talent cultivation. Teaching and
learning reform occupies a core position, reflecting that educators generally attach great
importance to improving the quality of undergraduate education through the optimiza-
tion of the curriculum system and the innovation of teaching models [!!®]In terms of
curriculum civics, the OBE concept emphasizes the integrated cultivation of
knowledge, abilities and values. Studies have shown that it helps to achieve a spiral
upward trend of "cognition - understanding - application - practice", thereby enhancing
students' sense of social responsibility and mission awareness ), In terms of talent
cultivation, OBE promotes the close connection between undergraduate education and
social needs with the help of measurable learning standards 22!, At the level of practi-
cal teaching, the rise of models such as flipped classrooms, case teaching and innova-
tion and entrepreneurship education highlights the positive role of OBE in stimulating
students' autonomy and innovation abilities’?*?4.In conclusion, the OBE concept is
showing a trend of multi-dimensional and systematic application and has a significant
promoting effect on the reform of undergraduate education.
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4.2  Research Evolution and Stage Characteristics

From the perspective of the trend of publications, the period from 2015 to 2018 was the
initial exploration stage of domestic research on Outcome-Based Education (OBE). The
number of achievements was limited, mainly focusing on the introduction of concepts
and theoretical discussions, and practical cases were relatively scarce. From 2019 to
2021, it entered a period of rapid growth, with the annual number of publications rising
significantly. This change was closely related to the policy orientation of the state to
promote the transformation of applied universities and optimize the discipline and tal-
ent structures (>, Against this background, the OBE concept was gradually combined
with practical themes such as "new engineering construction" and "engineering educa-
tion accreditation". Since 2022, the research has entered a stage of in-depth expansion.
The emergence of keywords such as "curriculum development", "practice" and "re-
form" indicates that the research focus has shifted from macroscopic concepts to the
optimization of specific teaching links 2], This stage presents an obvious characteristic
of developing in depth from policy guidance to disciplinary practice, reflecting the
trend of the continuous integration of the OBE concept and teaching practice.

4.3 Implications of Visualization Analysis Results

The knowledge map shows that the research on the Outcome-Based Education (OBE)
concept presents a development path of "from the macro to the micro, from theory to
practice". Teaching and learning reform and the construction of the curriculum system
have always been the core of the research, indicating that the education community
generally recognizes the value of OBE in improving the quality of undergraduate edu-
cation 2", Meanwhile, talent cultivation and practical teaching have received wide-
spread attention, suggesting that OBE not only attaches importance to the teaching pro-
cess but also emphasizes the practical benefits of learning outcomes. This has important
implications for the current reform of undergraduate education: universities should
establish an evaluation mechanism centered on learning outcomes and strengthen the
connection between professional courses and career requirements, so as to effectively
improve the quality of talent cultivation!?3%,

In the clustering analysis, keywords such as "flipped classroom", "innovation and
entrepreneurship”, and "new engineering" are closely related, reflecting that under the
background of digital transformation and interdisciplinary integration, the Outcome-
Based Education (OBE) concept provides a theoretical basis and practical path for the
innovation of teaching models. In the future, with the help of artificial intelligence and
big data technologies, OBE is expected to achieve real-time monitoring and dynamic
adjustment of the learning process and outcomes, providing data support for educa-
tional improvement. The clusters related to practical teaching further indicate that in-
terdisciplinary projects, case-driven learning, and project-based learning are the key
strategies for improving students' comprehensive abilities. Colleges and universities
should systematically integrate these elements into curriculum design to cultivate high-
level talents with a stronger innovative spirit and a greater sense of social responsibility.
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4.4  Shortcomings and Challenges of Current Research

Although the Outcome-Based Education (OBE) has achieved certain results in under-
graduate education, there are still many challenges.Firstly, most of the existing research
focuses on the fields of engineering and medicine, while the application exploration in
disciplines such as humanities geography and arts is relatively insufficient, which limits
the breadth of the promotion of achievements. Secondly, most studies focus on the
short-term effects of curriculum reform and lack the follow-up evaluation of the long-
term development of graduates, employment quality and career adaptability, thus af-
fecting the universality and persuasiveness of the conclusions. Thirdly, most of the ex-
isting research relies on a single database and analysis tools, with limited diversity in
data sources and methods, and there is still room for improvement in the comprehen-
siveness of the conclusions.At the practical level, some universities still face many
practical difficulties in the process of promoting OBE, such as incomplete transfor-
mation of teachers' concepts, unclear evaluation standards and insufficient support for
teaching resources. All of these restrict the effective implementation and continuous
improvement of the OBE concept.

5 Conclusions and Prospects

5.1 Conclusion

The research hotspots of the Outcome-Based Education (OBE) teaching concept mainly
revolve around aspects such as teaching reform, talent cultivation,curriculum civics,
and practical teaching, reflecting the active attempts made by China's undergraduate
education in responding to social needs and international trends. Studies have shown
that OBE helps break through the traditional "teacher-centered" teaching models, fo-
cuses on learning outcomes and ability cultivation, and promotes the continuous im-
provement of education quality B%. This concept provides a new path for the reform of
undergraduate education. It can not only narrow the gap between educational goals and
actual achievements but also demonstrate significant advantages in new models such
as project-based learning, flipped classrooms, and case teaching B! Through reverse
design of the curriculum system and evaluation mechanism, OBE can strengthen the
degree of alignment between teaching content and social needs as well as student de-
velopment 2],

5.2 Prospects

In the future, the Outcome-Based Education (OBE) teaching concept will still have
broad development space in undergraduate education.In terms of the construction of
the curriculum system, it is necessary to further strengthen the connection with the pro-
fessional accreditation system and promote the measurability and hierarchical design
of curriculum objectives to ensure the effective matching between learning outcomes
and job requirements [**.In the aspect of practical teaching, it is essential to deepen the
interdisciplinary project-based learning and the mechanism of integrating industry and
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education. Studies have shown that the OBE concept not only helps to cultivate stu-
dents' critical thinking and innovative awareness but also improves their teamwork and
practical problem-solving abilities +3%], Therefore, in the future, integration and ex-
ploration can be strengthened in aspects such as practical training courses, innovation
and entrepreneurship education, and school-enterprise cooperation.In terms of digital
and intelligent support, with the wide application of artificial intelligence and big data
technologies, the implementation scenarios of OBE will be further expanded. Relying
on intelligent classrooms, learning behavior analysis and dynamic feedback systems,
accurate monitoring of students' learning processes and personalized interventions can
be achieved B¢, promoting undergraduate education to move towards "precision" and
"personalization".

All in all, the Outcome-Based Education (OBE) teaching concept is both the theo-
retical basis for the reform of undergraduate education and an important path for prac-
tical innovation. In the future, through interdisciplinary integration, digital empower-
ment and institutional guarantee, we should promote the implementation of OBE in
broader and deeper educational practices, and ultimately improve the quality of talent
cultivation in an all-round way 37381,
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