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Abstract: This paper proposes a teaching model based on the concept of outcome-based education (OBE). OBE is meant to
be a student-centered learning model. Based on OBE, the characteristics of project-based learning (PBL) and lecture-based
teaching approach are analyzed. Then, a combined teaching model is constructed based on Acharya’s research findings and
PBL. This proposed model integrates PBL and lecture-based teaching approach to help achieve ideal learning outcomes. It

enhances learners’ learning initiative and creativity while ensuring holistic and systematic learning outcomes.
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1. Introduction

Rapid advancements in science and technology have a profound impact on all aspects of economic
development, industrial structure, and the way of life around the globe, posing new challenges to China’s
strategies, such as the strategy of strengthening the nation through human resource development and the
strategy of building an innovative country. China is witnessing major changes unfolding in the world,
something unseen in centuries. There is an urgent need to develop innovative, applied, and compound
talents across the fields of science, technology, and engineering. This requires profound changes in
education. With the advancements of research in the fields of learning sciences and information technology,
new educational concepts and educational technologies have emerged, all of which have an impact on
traditional educational models that are built on the lecture-based teaching approach. The lecture-based
teaching approach is centered on teachers, textbooks, and classrooms. Teachers assume the leading role to
ensure overall, systematic, and coherent teaching. This method offers high learning efficiency; however,
with the advancements of research in learning sciences (LS), which is centered on the science of knowledge
and cognitive science, shortcomings of the lecture-based teaching approach have become increasingly
apparent, suppressing learners’ independence, initiative, and creativity. In this regard, new pedagogical
ideas emphasizing learner-centeredness, supported by constructivism and information technology, are
being established, thus introducing a whole new dimension to educational efforts. Among them, the most
representative ones are the outcome-based education (OBE) model [ and the project-based learning (PBL)
model 2. OBE guides teaching and learning from a macro perspective, with the future-oriented
achievement of expected goals and the development of final competencies of learners as its goals. In OBE,
diverse learning methods are designed in line with learners” own characteristics and their own growth
patterns. After years of development, OBE has formed a complete theoretical system. The PBL model
corresponds to the lecture-based teaching approach, focusing on specific teaching activities from a
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microscopic perspective, and promoting learners’ active knowledge construction and skill enhancement
collaboratively by asking questions and creating project situations. However, PBL is flawed. These
deficiencies are exactly what the lecture-based teaching approach can compensate for. Therefore, a
combined teaching model is designed under the guidance of OBE. Then, the lecture-based teaching
approach is combined with PBL, with an aim to ensure systematic, holistic, and learner-centered teaching,
while enhancing learners’ initiative and creativity.

2. Theoretical basis

The OBE and PBL models are established based on constructivism E1, contextual learning theory [, and
competency-based education (CBE) . These theories are the theoretical basis for the construction of the
combined model in this paper.

2.1. Constructivism

The theory of constructivism was proposed based on the research findings of Piaget, Vygotsky, and others,
who firmly believe that learning is a process of meaning construction. Constructivism follows the learner-
centered philosophy of teaching, emphasizing four aspects: context, collaboration, conversation, and
meaning construction. They reveal the cognitive dynamics in an enlightening way, generate the highest
level of motivation for learners, and foster the development of creative thinking.

2.2. Contextual learning theory

Contextual learning theory, which was proposed in the 1980s, asserts that knowledge is authentic and based
on certain social contexts before it can be mastered by humans; it emphasizes the importance of practical
application. Contextual learning theory proposes that learners learn contextually, authentically, and
inquisitively. Contextual teaching creates situations relevant to the learners and leads them to experience
and think in these situations in the process of knowledge impartment and skill development.

2.3. CBE theory

After the Second World War, a team of experts led by the United States proposed the theory of CBE, with
the focus being on vocational education and competency enhancement training. The theory takes the
analysis of vocational activities as the starting point, establishes the teaching objectives based on job
knowledge and skill requirements, gradually decomposes so as to determine the teaching objectives and
teaching contents, and finally takes learners’ knowledge and skill objectives as assessment and evaluation
standards. The theory is consistent with OBE’s emphasis on result-oriented goals.

3. Construction of a combined OBE-based teaching model

3.1. Analysis of OBE

OBE was first proposed by an American scholar, Spady, and is described in his article Outcome-Based
Education: Critical Issues and Answers. According to Spady, “OBE clearly focuses and organizes
everything in an educational system around what is essential for all students to be able to do successfully
at the end of their learning experiences [®1.” The Department of Education of Western Australia defines
OBE as “an educational outcome which is based on trying to achieve certain specified outcomes in terms
of individual student learning.” The two definitions show that OBE implies outcomes-based accountability.
This means that educational structures and curriculum are regarded as means, but not ends. An education
system is based on the outcomes that students actually achieve. OBE emphasizes on individual progress
and academic accomplishments. It designs a talent development system based on the expected learning
outcomes of learners, shifting the focus from subjects to outcomes, and from teacher-centered education to
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student-centered education. The backward design of the talent training system mainly focuses on goals,
curriculum, teaching methods, faculty, and evaluation system. Likewise, for each course, it should be
designed according to the concept of OBE and implemented positively. Acharya pointed out that the
implementation of the OBE model should include four major stages [": defining, achieving, evaluating, and
applying, as shown in Figure 1.

Define Achieve Evaluate Apply
learning learning learning learning
outcomes outcomes outcomes outcomes

Figure 1. Steps of implementing OBE-based teaching

3.2. Analysis of PBL

PBL originated from the educational theories of the American educator Dewey and was first proposed by
Kebchuk in 1981 1. PBL focuses on “learning by doing,” in which students learn about a subject by
attempting to find a solution to an open-ended problem. It guides learners to use technical tools to solve
problems and produce effective outcomes during the learning process. PBL, which emphasizes heuristic
principles, cooperative learning, and inquiry, has been in high demand ever since it was introduced. It is
believed that it will solve the monotonous and dull problems associated with traditional teaching methods
and completely reform the teaching ecology of the classroom. The PBL model has five features: (1) driving
question; (2) real-world situations; (3) collaboration; (4) using technological tools; (5) creating an artefact.
It has six stages [I: (1) topic selection; (2) project planning; (3) activity exploration; (4) project creation;
(5) project results assessment; (6) project evaluation (Figure 2).

Topic
‘ selection ‘
Project Project
evaluation .
planning
Results .
Activity
assessment .
exploration
t Project ,
creation

Figure 2. Stages of PBL implementation

3.3. Analysis of lecture-based teaching approach

The lecture-based teaching approach is a teacher-centered learning model. As a traditional teaching model,
this approach has been commonly used in classrooms. It has three characteristics: (1) it has good teaching
efficiency; (2) it enables learners to accurately and comprehensively grasp what they are listening to; (3) it
gives full play to the leading role of teachers. In view of this, lecture-based teaching has severely suppressed
learners’ independence, initiative, and creativity, and thus has faded into history. However, this kind of
approach is not a total failure. As a basic teaching model, it ensures the integrity and systematization of the
teaching contents, along with high teaching efficiency.
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3.4. Construction of a combined OBE-based teaching model

Based on OBE, the characteristics of PBL and the lecture-based teaching approach are analyzed, and a
combined teaching model is constructed based on Acharya’s research results and the six operational steps
of the PBL model with a learner-centered and output-oriented approach (Figure 3).

Scientific development content of courses
Knowledge objectives
Define Social needs Teaching conditions
learning mmmd>- A\bility objectives > T
outcomes teaching model

National strategy
Quality objectives

Evaluation means
Industry needs

Knowledge objectives Ability objectives Quality objectives

Achieve lecture-based teaching approach + PBL
learning
outcomes ¢ ¢ ¢ i l l l l l

Problem theoretical Course Selecte Map out Activity Make Results Activity
background basis  summary items schemes explore productions exchange evaluate

Feedback

Self evaluation Peer evaluation  Teacher evaluation

Evaluate
learning t T T
outcomes l l
Formative evaluation Summative evaluation
Appl In-school use: course learning, professional practice, discipline
pply o AP !
. competition, scientific inventions, etc.
learning —
outcomes Out-school use: social practice, post practice, project

participation, actual work, etc.

Figure 3. Framework of the combined OBE-based teaching model

In the stage of defining learning outcomes, the knowledge base, technical competence, and overall
quality that learners should possess are considered based on various needs, such as the need for scientific
and technological development, the need for social and ecological development, and the requirements of
various strategies. The teaching objectives should be refined in relation to the theoretical and practical
contents of the course to determine what should be taught, thus forming a goal-content teaching mode. On
this basis, teachers should modify the design of the course content, the teaching mode, and the teaching
conditions that accompany it, as well as determine the evaluation methods for the teaching objectives, so
as to determine the effectiveness of the learning outcomes.

In the stage of achieving learning outcomes, a reasonable distinction is made between the applicable
parts of the lecture-based teaching approach and PBL based on the course content, in order to achieve the
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teaching objectives in terms of knowledge, competence, and personal qualities. The lecture-based teaching
approach is used in advance to provide a systematic explanation of the background and theoretical basis of
the project-driven problem, which forms the basis for subsequent learners’ knowledge construction, skill
development, and quality improvement. At the end of the project, the lecture-based teaching approach is
reapplied to summarize the course and reorganize the fragmented knowledge constructed by learners, so as
to enhance their overall knowledge.

In the core aspect of the course, PBL is used for teaching learners. Teachers should design an activity
or “problem” to promote project-based learning. In addition, they should also create real-world situations
in which learners can explore the activity. In this process, teachers act as a support and guide to help learners
set up collaborative organizations. They assist learners in developing project plans and provide technical
tools needed for the project. Following a collaborative exploration of the solutions to the problem, learners
then create the artifacts. In this process, learners come together to assess the project results and exchange
ideas. After summarizing what they learned and further optimizing their creation, a combined assessment,
which includes self-assessment, mutual assessment, and teacher assessment, is used to evaluate the project
as well as the project results.

In the stage of evaluating learning outcomes, the learning outcomes are evaluated based on the
constructed multiple evaluation index system, including formative and summative evaluations. The
evaluation methods include self, peer, and teacher evaluations. In terms of formative assessment, it is
recommended to combine the aforementioned three methods to evaluate learners’ initiative, creativity,
sense of collaboration, and level of participation. In terms of summative assessment, peer evaluation and
teacher evaluation are mainly used to evaluate learners’ knowledge construction, skill development, and
quality enhancement levels.

In the stage of applying learning outcomes, on-campus and off-campus aspects are included. On
campus, learners can use the knowledge, skills, and qualities gained from the course in subsequent course
learning, professional practice, relevant competitions, as well as scientific and technological inventions and
creations. Off campus, the learning outcomes will be useful in social practice, job internships, project
participation, and work practice. Learners’ learning outcomes should be continuously tracked and redefined
according to the course learning outcomes in order to achieve circular feedback and iterative optimization
of the teaching model.

4. Analysis of the combined OBE-based teaching model

The combined teaching model proposed in this paper is a learning output-oriented and learner-centered

model. This model integrates PBL and lecture-based teaching approach, with the following theoretical

characteristics:

(1) OBE focuses on achieving learners’ learning outcomes, which detaches the teaching focus from the
content of the course; through backward design and forward implementation, course instruction is more
specific and effective;

(2) the implementation phase of this teaching model integrates both, PBL and the lecture-based teaching
approach; it enhances the initiative and creativity of learners and ensures holistic and systematic learning
outcomes;

(3) this teaching model places higher demands on teachers, whose skills should be improved in project
design, situation creation, and collaborative instruction, and whose attention should be on relevant topics
of interest related to the curriculum.

5. Conclusion
This paper comprehensively analyzes the characteristics of the PBL model and the lecture-based teaching
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approach. On the basis of constructivism, contextual learning, and competency-based education, a
combined teaching model is constructed based on the OBE concept, which is guided by learning outcomes
and centered on learners. This teaching model organically integrates PBL and lecture-based teaching
approach in the stage of realizing learning outcomes. It not only improves learners’ learning initiative and
creativity, but also ensures the integrity and systematicness of learning outcomes, while putting forward
higher requirements for teachers.

Disclosure statement

The authors declare no conflict of interest.

References
[1] Harden RM, 2002, Developments in Outcome-Based Education. Medical Teacher, 24(2): 117-120.

[2] Harris CJ, Penuel WR, Dangelo CM, et al., 2015, Impact of Project-Based Curriculum Materials on
Student Learning in Science: Results of a Randomized Controlled Trial. Journal of Research in Science
Teaching, 52(10): 1362—1385.

[3] He KK, 2003, Constructivism: A Theoretical Basis for Revolutionizing Traditional Teaching. Science
Class, 2003(12): 22-23.

[4] Brown JS, Collin A, Duguid P, 1989, Situated Cognition and the Culture of Learning. Educational
Research, 18(1): 32-34.

[5] Huang FT, 2012, A Study in Competence-Based Education in the Historical and Comparative
Perspective — Focusing on Its Concept, System and Curriculum. China Higher Education Research,
2012(01): 27-32.

[6] Spady WG, 1994, Outcome-Based Education: Critical Issues and Answers, American Association of
School Administrators, Arlington, VA.

[7] Acharya C, 2003, Outcome-Based Education (OBE): A New Paradigm for Learning. Centre for
Development of Teaching and Learning (Singapore), 7(3): 7-9.

[8] Berman S, Xia H, et al., 2004, Multiple Intelligences and Project Based Learning — Activity Design
Guide, China Light Industry Press, Beijing.

[9] Sawyer K, 2021, The Cambridge Handbook of Learning Science [Xu X, Trans.], Educational Science
Press, Beijing.

Publisher’s note

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

79 Volume 6; Issue 7



