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ABSTRACT: Student-centered approach has been the center of attention in teaching and
learning as the emphasis to shift away from teacher-centered approach is growing. While the
term has been widely used, it remains unclear how it can be effectively operationalized given
the continuum nature of teacher-centered and student-centered approaches. This article
examines 34 articles and included a thematic analysis of their contents to systematically present
the methods to operationalize student-centered approach. A channel to practice student-
centered approach is project-based learning where students work on projects, such as
community and design projects, and are expected to manage the projects or at least propose
actions or solutions. Problem-based learning is a variant of project-based learning and students
often work on scenarios, cases, questions, or problems which are less extensive than projects.
Problem-solving usually precedes lectures to promote self-directed learning and facilitate
scaffolding. An argument-based curriculum incorporates arguments and debates that engage
students in the self-discovery of different perspectives on a given topic. Student-centered
approach is closely linked to the use of technology for research, interactions, gamification,
simulations, and feedback. Student-centered feedback prompts active learning through
deliberate feedback while adaptive teaching involves students in content-building. This review
contributes to the enhancement of student-centered elements in teaching and learning.

KEYWORDS: Argument-based; education; student-centered; problem-based; project-based:;
technology

1. Introduction

Student-centered approach in teaching and learning or student-centered instruction has been a
popular term used in the education sector nowadays to signalize an important shift in education
from that which is teacher-centered. A conventional teacher-centered education usually centers
on the imparting of knowledge and provision of information to satisfy the requirements of
syllabi and the contents of teaching are often syllabi-directed [1]. The flow of information is
commonly unidirectional with few attempts of engaging in meaning interactions with students.

In this context, students are likened to passive receivers of the information who are
constantly told what they need to know and perform [2]. The knowledge is owned by teachers
and students’ participation in the acquisition of knowledge is minimal. Such approach often
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undermines the ability of students to direct their own learning and engage in autonomous
learning [3].

In order to better engage and empower students in learning, student-centered approach
has been introduced and it is often upheld over teacher-centered approach. Student-centered
approach is based upon the concept of constructivism that learners confer meanings to what
they learn by relating new information to what they have already known [4]. In contrast to
teacher-centered learning, student-centered learning shifts the locus of knowledge acquisition
from teachers to students, hence placing the responsibility of acquiring information and making
sense of the information on students, with teachers acting as facilitators [5]. In its most ideal
sense, students take charge of their own learning, design their content of learning and define
their learning paths in a student-centered approach [6]. However, in reality, teacher-centered
and student-centered approaches are not mutually exclusive. They are two ends of a scale and
there is a continuum of activities in between. Before student-centered learning can be fully
realized, there is progressive facilitation that teachers have to render and efforts are needed to
change students’ conceptions of learning [7]. This is especially true in many regions of the
world where reticence is still prevalent as a demonstration of respect for teachers [2]. There are
also different forms of knowledge transmission in between the two extremes characterized by
expanding beyond syllabi to presenting more coherent information to students prior to helping
students to learn and finally apply and synthesize knowledge [8].

Taking contents for instance, they are defined by curricula in teacher-centered approach,
but with the increasing shift towards student-centered approach, the contents gradually change
from those defined by curricula to those with teachers having more say of what students should
learn and ultimately to those constructed by students themselves [7]. Similarly, in terms of
knowledge, it changes from being possessed by lecturers to being socially constructed [7].
Despite being touted as a better form of teaching and learning, student-centered approach is
not without drawbacks. It requires teachers to understand their roles and responsibilities clearly
in a student-centered classroom as placing learning mandate on students entirely could result
in a lack of control in the classroom, especially when students are left to interact and look for
information on their own [9]. Without intervention and monitoring to ensure that discussion
and self-learning activities occur on the desired track, the classroom could become noisy and
disorganized [10]. Besides, a student-centered classroom might work differently for students
of different levels. For primary schools, the implementation of student-centered approach could
be challenging as students often require clear instruction and guidance on learning activities
and they may not have sufficient maturity to steer their own learning [10]. However, with
greater maturity of students such as in secondary and tertiary educations, student-centered
approach could be implemented with comparatively more ease. Teamwork and collaborative
efforts are important features of student-centered learning and students often need to work in
groups to exchange ideas, set out responsibilities and complete tasks [11]. Teamwork is, in
fact, an important skill that is beneficial to students in integrating into society and workplaces
[11]. Having said that, not all students are inclined to working collaboratively and some prefer
to work independently.

There has been much interest in student-centered approach. The extant studies examine
the perception of students and teachers towards student-centered learning in various settings
[9, 12]. For instance, a study was conducted to gauge how students and teachers perceived or
evaluated the employment of student-centered approach in translator training in Jordan. The
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study found students and teachers to perceive student-centered approach positively but there
were challenges in teamwork and time management and teachers felt the effectiveness of such
approach depended on students’ maturity [12]. Another study examined teachers’ perception
of student-centered approach in a middle school summer service-learning program in terms of
the challenges encountered, their beliefs about teachers’ and students’ roles in such approach
and the support needed [13]. Another attitudinal study among education experts and lecturers
in Afghanistan revealed positive attitudes towards student-centered outcome-based learning,
but its implementation was hampered by existing teaching and learning policies, and a lack of
infrastructure and facilities [14]. There are studies investigating the effectiveness of different
dimensions of student-centered approach. A study that compared two forms of student-centered
learning, i.e., unregulated learning and co-regulated learning in supporting students’ learning
of undergraduate mathematics revealed that co-regulation provided the support structure and a
better-organized environment for them to engage in self-directed learning [15]. Another study
among Chinese nursing students demonstrated that self-directed learning positively influenced
resilience among them [16].

Despite the popularity gained, there is a lack of framework guiding the implementation
of student-centered approach, and in many instances, it still heavily relies on teachers to
regulate the learning experience to make sure students are fixated on the desired learning
outcomes. In some circumstances, student-centered approach is as ambiguous as its underlying
principle of constructivism [7]. This paper presents the methods to operationalize student-
centered learning through reviewing literature related to the implementation of student-
centered approach in teaching and learning. In doing so, it hopes to enhance the effectiveness
of student-centered approach.

2. Methods

This review examined the relevant literature on how student-centered approach in teaching and
learning is operationalized. It involved literature search with scholarly databases comprising
ScienceDirect, Scopus and Web of Science. The search was conducted with keywords
comprising student-centered, learning, education, approach and pedagogy as well as a
combination of the keywords such as student-centered learning and student-centered approach
in refining the search. The search initially yielded 85 articles. These articles were screened for
their relevance. The screening and selection of the articles were guided by screening criteria as
follows: 1) The articles must be related to student-centered approach in teaching and learning
and student-centered is not the same as person-centered in humanistic psychology; 2) The
articles must be scholarly in nature and peer-reviewed; 3) The articles must be published in the
past 5 years, namely between 2018 and 2023; and 4) The articles must contain information
about the operationalization of student-centered approach. Articles focusing on perception
towards student-centered learning without illustrating its implementation are excluded. After
screening and selection, a total of 34 articles were included in the review.
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3. Results and Discussion

3.1. Small-group discussions.

Student-centered approach has been implemented in courses taught at different educational
levels across different regions, as a shift from teacher-centered approach to student-centered
approach is increasingly emphasized. A summary of the implementation of student-centered
approach in teaching and learning is presented in Table 1. An examination of the literature
revealed common practices and patterns that emerge from the implementation of the approach.
Small-group discussions are one of the predominant student-centered practices during which
students or participants are divided into small groups to work on certain tasks [17]. The students
are engaged in discussions which are often facilitated by teachers to ensure that they do not go
off track [13, 17]. Such discussions could revolve around different themes from brainstorming
of ideas, understanding of conceptions, identification of issues to examination of cases and
exploring solutions [18]. Small-group discussions promote peer interactions and collaborative
effort to explore ideas, concepts and solutions [18]. They enable students to search for
information and initiate learning beyond what is defined in syllabi or textbooks. Students
assume the autonomy to explore a larger pool of information but within the boundaries set by
teachers.

3.2. Project-based learning.

In collaborative project-based learning, students are often given projects to work on. This
constitutes another feature of student-centered approach, namely project-based learning [13,
19]. These projects can be community projects wherein students are required to identify
community issues and analyze the issues through extensive research to propose and implement
solutions [8]. Community projects allow students to take on the responsibilities to solve real-
world problems, and through the process, they build rapport with the communities they serve.
Community projects build students communication, leadership and interpersonal skills while
granting them the autonomy to manage the projects towards the outcomes desired [20]. Having
said that, teachers have pivotal roles in outlining the desired outcomes and guiding students
through all stages of the projects [21]. The involvement of teachers depends on students’
maturity. With more mature students, teachers can take a back seat and let students be in charge.
With less mature students, the guiding and facilitating roles of teachers become instrumental
to ensure the success of such projects [12]. An instance of such projects is to raise
environmental awareness in a community through talks and activities that encourage waste
reduction and recycling or those that reduce carbon emissions. Students have the freedom to
choose the messages they wish to convey and the activities to conduct within the sphere of
environmental awareness. They have the opportunity to engage in the entire project life cycle
from initiation to closure, including monitoring the projects’ effectiveness [20].

Another form of project-based learning is demonstrated in laboratory and experimental
design. During the design, students are involved in 1) conceptualization of a design, 2) active
experimentation to test the design, 3) concrete experience to implement the full design, 4)
hands-on operations to observe how the design behaves and its efficiency, and 5) reflective
observation in each design stage during which students reflect on the knowledge and
experiences gained to validate and optimize the design [19]. Experimental design projects are
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associated with experiential learning, prompting students to acquire higher-level learning

outcomes such as investigation, critical thinking, problem-solving and engineering skills by

actually performing a task, and in this instance, an experimental design [19]. If the task is based
on a real-world practice, it confers the students an authentic experience which is useful in

preparing them for work [22]. Student-centered approach is scaled up in open-ended laboratory

which confers students the autonomy to develop experimental procedures to explore a subject

of interest without being confined by the rigid guidelines of a lab manual [23]. The need for

sequential instruction methodology with stage-wise feedback during the design process
indicates that there is still significant reliance on teachers to ensure the success of experimental

design projects.

Table 1. Implementation of student-centered approach in teaching and learning.

Education Type,

Implementation of Student-centered

Level and Location Approach Result and Implication Reference
Elementary ~ school Teaching routines consisted of small- The new teaching routines aiming to [17]
mathematics, United group or individual activities to understand  students’  mathematical
States understand  students’  conception, thinking gave rise to student-centered
selection of students” ideas for instruction. Identifying students’ ideas and
presentation to the entire class and incorporating them into lessons are crucial
prompting students to share ideas and elements of such instruction.
respond to peer’s ideas.
Middle school Students worked in team to select a Student-centered approach in the form of [13]
summer service community issue, conduct research on  project-based learning improved students’
learning program, the issue, recommend solutions and act  performance and motivation. It is crucial
United States on it. to support teachers in the transition from
teacher-centered to student-centered as
well as overcoming external domain
challenges  like  assessments  and
curriculum requirements.
University Students were given problems to solve  Social supports in the forms of scaffolding [15]
mathematics, Finland  prior to lectures, and lectures mainly and co-regulation of learning among
comprised students’ discussion and others are beneficial to the self-directed
delving into the depth of the subject learning of students.
matter. Weekly new topic started with
solving problems related to course
content and study skills, with more
challenging problems after the lecture.
‘Basics of Control and  Incorporation  of  student-centered The redesign should ideally improve [24]
Measurement Theory’ approach in the redesign of learning students’ participation and make use of
at TU Berlin activities for a course called ‘Basics of technology to further engage students. Its
Control and Measurement Theory’. effectiveness has yet been tested.
This is characterized by intermittent
lecturing to include questions or
activities after each 15 to 20 minutes of
lecturing. Students may be required to
defend the solutions proposed. During
tutorials, students would work on
questions with the support from
teaching assistants.
Undergraduate Implementation of a project-based The approach improved students’ learning [19]

chemical engineering
laboratory, Canada

laboratory with design consisting of
abstract conceptualization to generate
design ideas, active experimentation to
conduct hands-on experiment, concrete
experience to execute design and
analyze experimental data, as well as
reflective observation to validate and
finalize design.

experience while better equipping them to
achieve high-level learning outcomes such
as investigation, design, critical thinking,
problem-solving, and engineering skills.
The employment of sequential instruction
methodology with staged feedback at
crucial points of the design ensures its
success.
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Education Typg, Implementation of Student-centered Result and Implication Reference
Level and Location Approach
Interprofessional Participants were grouped based on The participants perceived the program to [18]
awareness programon their disciplines and each group was be informative and interactive. There were
substance use given a case scenario on the misuse of  significant changes in determinants of
disorders, United substances. Group discussion was attitudes towards substance use disorders
States guided by a worksheet. The discussion among the participants.
was followed by a debriefing.
Language arts, Implementation of ten sessions of The approach was effective in improving [25]
history, science and student-centered argument-based  students” performance in a final
civic education in curriculum, characterized by argumentative essay. However, it required
public secondary  constructive peer-to-peer dialogue and  students to have self-regulation. Teachers
schools, Lisbon, argumentation. perceived that student had gained
Portugal cognitive, meta-cognitive,
epistemological, communication and
socio-emotional skills, as well as civic
competences. Teachers needed to steer
students’ reasoning to align with the goals
of the activities. The approach is a
valuable pedagogical tool across different
disciplines.
Teachers’ conceptions  Mobile technology-integrated Mobile learning can facilitate the [7]
of mobile technology- instruction has been employed in implementation of  student-centered
integrated instruction  student-centered learning. The student- approach. Training teachers in mobile
centered attributes in such instruction technology-integrated instruction s
perceived by teachers were 1) it beneficial.
promotes timely interactions between
teachers and students; 2) it enables
gamification of lessons  which
enhances students’ learning
motivation; 3) it permits students to
learn at their own pace due to the
adaptivity of mobile learning; 4) it
facilitates  students’  collaborative
learning; and 5) it involves students
instructing or ‘training’ mobile
technology in completing certain tasks.
Primary-level writing, Intervention in giving feedback to Students receiving  student-centered [26]
Australia students’ writing task was carried out feedback showed significant improvement
to embed student-centered elements in their writing tasks as compared to those
that promote students’ self-regulation, who did not. The intervention increased
hence engagement in feedback. The teachers’ ability to give effective
feedback would ideally prompt feedback.
students to think actively and reflect Feedback strategies that improved the
upon their work. It contributes to a attainment of learning outcomes are those
learning culture that welcomes encouraging active learning.
feedback.
Teachers’ adoption of The student-centered practices  Student-centered approach was more [27]
student-centered included adaptive instruction, ICT- prevalent among teachers who received
instructional practices supported learning, project-based students’ feedback on teaching, engaged
in  public lower learning and collaborative small-group in ICT training as well as professional
secondary schools in learning. development related to facilitating
the United States individualized learning, and continuously
assessed students’ learning.
The effect of blended Case-based learning was implemented  Blended case-centered learning resulted in [28]

case-centered learning
on the academic
performance of
undergraduate nursing
students in China, in
comparison to offline
case-centered learning

with increasing emphasis on student-
centered learning. In blended case-
centered learning, students were
required to engage in 43 h of online
learning and group case study in
addition to 26 h of face-to-face lecture,
49 h of offline flipped classroom, 11 h
of laboratory teaching and 15 h of
clinical practices.

better academic performance, improved
critical thinking and self-confidence.
While blended and offline case-centered
learning modes are helpful to improve
critical thinking of the nursing students,
blended mode has a more pronounced
effect on students’ academic performance.
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Education Type,
Level and Location

Implementation of Student-centered
Approach

Result and Implication

Reference

University-level

atmospheric
course, China

science

A meaningful discourse with students
was conducted at the start of a semester
to garner their inputs on the assessment
methods, contents and learning
activities they deemed appropriate for

Students revealed their preferences for
interactive learning, simulation-based
learning, authentic assignments,
experiential learning and problem-based
learning.

[29]

the course after being briefed about the
learning objectives of the course.

Students’  participation in  course
development is helpful to adaptive
teaching and learning in a student-centered
setting.

3.3. Problem-based learning.

Problem-based learning is nuanced from project-based learning in the sense that a problem is
not always a project requiring students to execute or at least to produce a proposal of its
execution [21]. A problem could be a question or scenario that students are asked to solve and
in a student-centered approach, this is usually given before lectures to encourage self-directed
learning. During lectures, students could discuss the solutions while teachers could direct
further discussions or delve into the in-depth of the subject matter [15, 24]. This is typical of
constructivism with knowledge being scaffolded. It was found that providing social support in
the form of co-regulation is beneficial when students are subjected to self-directed learning.
Co-regulation is typified by the co-construction of knowledge with peer or someone who is
more capable such as teaching assistants [24]. This implies that student-centered approach is
not totally devoid of teacher-student interactions and teachers still assume crucial role in the
approach to guide and scaffold students, and prepare them to self-learn.

Case-based learning could be perceived as a variant of problem-based learning and in
this mode of learning, students are given cases or scenarios which might present certain
problems to be solved or issues to be discussed [30]. It has been widely employed in the medical
field for instance to raise awareness about and form attitudes towards substance use disorders
and in nursing education [18, 28]. While working on the cases or scenarios, students frequently
need to resort to and build upon the theoretical knowledge they have, as well as acquire new
knowledge [28]. This process is not dictated by textbooks and it relies entirely on students to
explore within the boundaries of the cases or scenarios.

3.4. Argument-based curriculum.

Student-centered approach drives students to look for answers and solutions on their own and
in doing so, they need to be able to defend their answers and solutions, especially when they
are required to present the answers and solutions to the class [30]. This gives rise to argument-
based curriculum which utilizes arguments and debates as a major avenue to encourage peer-
to-peer dialogue and self-study [25]. Its implementation requires teachers to undergo basic
training for facilitation of such arguments and redesign the way information is presented to
students, particularly through the use of controversies [31]. This would prompt students to take
a stand and enable students to be subsequently grouped based on their respective stands for
debates [31]. Such curriculum can be applied across multiple disciplines and it was reported to
be effective in improving students’ performance in argumentative essays [25]. However, it also
rests heavily on teachers to regulate the arguments and steer them towards the desired learning
outcomes. If properly implemented, it could improve students cognitive, meta-cognitive,
epistemological, communication and socio-emotional skills [25].
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3.5. Technology-aided learning.

Technology-aided learning is another important theme emerging from the literature related to
student-centered approach in teaching and learning. It simply means the incorporation of
technology in learning to engage students while guiding their access to electronic platforms
promoting self-directed learning [7, 24]. The prevailing use of mobile phones for a myriad of
purposes has made mobile technology an ideal tool for teaching and learning, particularly in
the implementation of student-centered approach. Teachers perceived mobile technology to
promote timely interactions between teachers and students, allowing students to get support
and teachers to respond to students’ needs effectively [7]. It also facilitates gamification of
lessons in student-centered classrooms to promote students’ learning motivation besides
permitting students to learn at their own pace since they could access learning resources
through mobile phones and go through them at flexible timing [2]. As mobile technology
bridges students who are geographically apart, students could collaborate in learning wherever
they are. With the advent of artificial intelligence, it is also possible to train mobile technology
in completing certain tasks [7]. The collaborative, gaming, interactive, researching and
adaptive qualities of mobile technology help propel student-centered learning. Other than
mobile technology, the presence of a plethora of technologies such as online platforms
facilitating conceptualization, design, interactions and gamification, is likely to help the
transition to student-centered approach [28]. Other instances of technology-aided learning are
flipped classroom, online learning and blended learning [32, 33]. While technologies are
beneficial to learning, they need supervision and monitoring to ensure learning occurs in
parallel to the intended goals.

3.6. Student-centered feedback.

There is also growing interest to make feedback student-centered. Conventionally, feedback
informs students what they have done well and what they have not done well. This signals a
one-directional flow of information from teachers to students without prompting students to
engage in self-directed learning through feedback [34]. To equip teachers to provide student-
centered feedback, intervention was given to primary school teachers in Australia through
training. The teachers subsequently provided student-centered feedback to students’ writing
task with the hope of prompting students to think actively and reflect upon their work [26]. As
a result, students receiving the feedback showed significant improvement in their writing tasks.

3.7. Adaptive teaching.

An important feature of student-centered approach is adaptive teaching. It implies an
increasingly flexible syllabus that enables teachers to make adjustment to course contents based
on what students are interested to learn, guided by the intended learning outcomes [7]. Students
could be involved in brainstorming sessions in small groups to generate ideas and these ideas
are open to peer comments before being incorporated into lessons [17]. Similarly, students
could be guided through meaningful discourses to capture their desired contents, forms of
assessment and activities for a course at the start of a course after being sufficiently briefed
about the course objectives and learning outcomes [29]. Through these endeavors, teachers
have the opportunities to make adjustment to the course contents, as well as the learning
activities and assessments at more advanced stages of a course. Adaptive teaching helps
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teachers to design and deliver lessons with students’ interests in mind. Besides, it enables
teachers to incorporate the latest information of a fast-evolving field such as climate change
into the course contents based on students’ feedback and participation, as courses progress [35].

4. Conclusions

The review sheds light into the operationalization of student-centered approach in teaching and
learning through small-group discussions, project-based learning, problem-based learning,
argument-based curriculum, technology-aided learning, student-centered feedback and
adaptive teaching. In all forms of its operationalization, the student-centered practices fall
between the extremes of teacher-centered and student-centered. While moving away from
being teacher-centered to incorporate more rooms for self-directed learning, interactions and
adaptive teaching, teachers are still playing important roles to ensure learning takes place in
the desired directions and that it is set to achieve the intended learning outcomes. Teachers are
often perceived as facilitators but their involvement varies depending on the levels and maturity
of students, as well as the types of student-centered practices they implement. It has also been
shown that their supervision, support and monitoring ensure the success of these practices.
There is less rigidity with syllabi and contents as teachers plan and implement their teaching
with students’ interest in mind and to promote students’ own initiatives in learning. However,
itis still rare that learning is entirely student-centered with students assuming the full autonomy
of directing their own learning and constructing their own contents. In addition, the proportions
of contents constructed by students within the boundaries set by teachers also vary. In some
instances, teacher-centered approach is still practiced particularly in imparting the
fundamentals to prepare students for scaffolding. Therefore, the current educational practices
frequently fall between the poles of teacher-centered and student-centered, and have different
proportions of teacher-centered and student-centered approaches. This review offers the
novelty of presenting and synthesizing the practical aspects of student-centered approach to
confer a clear idea of its operationalization since student-centered approach is a broad concept
often lacking clear frameworks. It is hoped that by knowing how to operationalize student-
centered approach and increasing its proportion in teaching and learning, students’ learning
ability and performance could be optimized. In parallel to this, future study can look into ways
to increase the proportion and effectiveness of student-centered approach in teaching and
learning, in addition to exploring new means of operationalizing the approach.
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