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Abstract : Learning is a holistic process that involves
several key components based on two-way interaction
and transfer of knowledge between the learner and
surroundings. Given the developments in technology
and pandemic situation, finding the right mix of
traditional and new learning styles is paramount.
Traditional teaching and learning process have failed
to create the necessary connect among the millennial
learners. Therefore, a judicial use of traditional
teaching techniques with the relevant technology will
make for an effective tool in converting the millennial
student into an active learner. Active learning
approach is the first step in making learning an organic
process. This approach will not only foster exchange
of ideas among peers through discussions, case
studies and role plays, but also cater to individual
learning styles. The outcome of employing such an
approach will promote higher order thinking skills,
engaging in deep learning, and facilitate better
transfer of knowledge. As there is no standard
protocol to follow in technical higher education
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teaching, this concept paper is the first step in
incorporating learner centric teaching that can bring
better congruity and consistency in specific higher
education fields.
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1. Introduction

Since the technology boom in late 90s and early
2000s, access to information that was privy to an elite
junta has diminished. With the advent of the internet it
is possible for any person to acquire proficiency in a
chosen field with little to no supervision at a click of a
button.

This unrestricted access to knowledge has led to
major shifts not only in classroom dynamics, but also
in the way a learner is able to acquire proficiency in a
given subject. This trend has been recognized and has
led to reputed institutions/universities around the
world to offer specifically catered online programs
and degrees either on their own or through third party
websites [1]. In addition, the pandemic situation has
also initiated the shift from a traditional classroom
environment to an online setting at a rate faster than
expected. These changes in the dynamics of teaching
and learning have required mainstream educators to
adapt to the changing times and tackle problems
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associated with it such as student mentality, approach
to subject [2]. Along with the undeniable advantages
of online education such as enhanced teaching and
learning, Globalization, no geographical limitations
among others; there are certain major negative
impacts to it such as declining writing skills,
increasing plagiarism, and lack of focus [3]. More
often than not, majority of the issues arise due to
inability of the teacher to fully harness the capabilities
of'the online teaching platform.

The pandemic situation in India was severe and the
future is still uncertain in regards to offline classes.
This situation has forced educators and learners to
adapt to the online platform [4]. Though the online
platform has some advantages to its credit such as
freedom to learn from home, ability to use ICT tools
like augmented reality, PowerPoint, polls, and pop
quizzes which make classroom discourse engaging
for the learner, a major factor for concern is the lack of
social interaction with the teacher and inability to
encourage active classroom participation.
Furthermore, students from poor socio-economic
backgrounds may find the use of such online tools
intimidating and be a major stumbling block for first
time users. In addition, the added pressures from
peers, family and family economic situations can
further create an unsuitable environment for active
student participation.

In this paper, we wish to discuss the challenges
posed and provide possible alternatives that can be
employed in offline/online classroom settings for
effective and relatable course delivery. Furthermore,
the teaching techniques discussed here can be used as
per discretion of the educator either in conjunction or
as standalone exercises as part of classroom
engagement comprising of students with different
learning styles and socio-economic backgrounds.

A. Brainbased learning

The primary avenues of learning available for a
student are: in-class lectures, individual learning, and
peer-based learning. The regular discourse during
class provides the student with information with
regards to its history, structure, basics and application.
This is a crucial step in the learning process and
paramount attention has to be paid to communication
in-class between the teacher and the student. Audio-
visual tools used during the lecture only act as
complementary aides; but the primary source of
knowledge dissemination to the student is through
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regular lecture. The next step in the learning process is
through individual exploration through assignments
and homework; these not only gives the student an
opportunity to further their knowledge by referring to
other sources, but also reassess their in-class
understanding and develop a personalized approach to
the subject. The third step is through peer discussion,
wherein students can discuss their experience in the
subject either in a controlled classroom setting or in an
informal conversation. The advantage here is that by
sharing knowledge students get the unique
opportunity to validate their learning strategies and
sources. Also students will be able to pick up the best
learning techniques from their peers. Often major
emphasis is given to the first two steps: in class and
individual learning with the important peer based
learning neglected.

The human brain is geared to learn in small chunks,
respond well to repetition, and focus on unusual new
inputs. It has also been proven that emotions and
social interactions are very crucial towards lifelong
learning [5]. Scientific research has shown that neuron
creation in brain is the primary basis for lifelong
learning and memory. By making students active
participants in learning the process of creating
neurons is amplified. The research by Geoffrey and
Renate, major proponents of brain-based learning
clearly devised steps that promote lifelong learning
and memory. They said [6],

1. Learners must be immersed in complex interactive
experiences

2. Alertness of learners' mind is achieved through
challenges.

3. Aproblem must be given with all possible ways to
solve in order to promote insight

Based on the above information, we can formulate
a strategy that encourages the learner from being a
passive spectator in the class to an active stakeholder.
The implications of applying strategies discussed in
this paper will not only help the educator in active
class participation, but also aid in assessing the level
of student understanding of the subject.

B. Themillennial (Gen X, Y, Z & Alpha) student:
As compared to all the previous generations, there

isno doubt the millennial students are the most diverse
and largest generation to attend higher education [7,
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8]. Traditional teaching practices have been found
wanting in addressing the millennial's needs. Their
personalities, preference to education, thought
processes as a whole makes it a challenge to engage
them in a regular classroom setting. Common traits
exhibited by millennials are lack of professionalism,
sense of entitlement, need for recognition, over-
reliance on technology, and unrealistic expectations.
In addition, a majority of such students expect to be
handed either readymade lecture notes or a “know-
how” guide for preparing for their exams. A very
dominant trait in a millennial student is his/her
reluctance to spend time on understanding, doing the
tasks and expect success with minimal to no effort.

Based on the Howe and Strauss's research [9], the
characteristic traits in a millennial can be categorized
as follows

1. Millennials feel they are special [10]
2. Millennials are sheltered

3. Millennials are team oriented

4. Millennials are confident

5. Millennials are pressured

6. Millennials have strong aspiration[11]
7. Millennials are conventional [12]

In addition, Millennials are extremely good with
technology, have short attention span, respond well to
communication and are ready to accept change. As the
focus of higher education teaching is shifting from a
teacher to a more student-centric approach. It is
important for the educators to exploit the best features
in the millennial student in order to deliver effective
and relatable content. Furthermore, as more of the
teaching is shifting to the digital media due to the
pandemic, the content delivered by the teacher can
only be effective if the student is also made an active
participant in the learning process through a
combination of a variety of instructional delivery
methods. The first step in doing so is by understanding
the needs of the student and tailoring the teaching
process accordingly. In this study we have focused on
two aspects of the teaching learning process such as
blended learning and active learning to foster
engagement of students while learning.

C. Blended Learning

Knowledge combined with information
communication technology (ICT) in education has
steadily gained popularity owing to its contribution in
promoting the necessary soft skills in a student in
addition to learning, achievement, and enhancement
in lifelong skill [13]. Further it has been noticed that
usage of ICT also helps the instructors to share their
best practices, which leads to the improvement in the
quality of education imparted and efficiency in
student engagement [14]. In a traditional classroom
setting, the main emphasis is on the teacher and on the
medium of instruction (talk, chalk). Students are
typically relegated to writing in-class notes and
understand the concepts. This unidirectional approach
often leads to some of the students copying the
contents from the board without as much as giving a
second thought. This often leads to distraction and the
student has to catch up during the course of the lecture.
In teacher centric approach there is very little
opportunity for the student to interact about the course
lecture with the teacher/peers. One way to address this
is by incorporating Flipped classroom techniques,
wherein the roles of the teacher and students are fluid
and the focus shifts predominantly from the teacher to
the learner [15, 16]. The four attributes of “FLIP” are
Flexible (Environment), Learning (Culture),
Intentional (Content) and Professional (Educator),
which play a crucial role in engaging the students
better in the class.

The role of a teacher in a flipped classroom setting
is much more demanding than in a regular setting. A
large part of the class goes towards organizing and
facilitating proper discussion between students, care
has to be taken to keep the discussion within the
context of discussions. According to research by
Mazur et.al, an instructor's role is to facilitate and
channel a student's critical thinking abilities [17, 18].
Designing hybrid classes comprising of flipped and
traditional methods is popularly known as blended
learning. In blended learning, educators play a crucial
role in its implementation and success as a lecturer and
as a facilitator. Educators have to actively influence,
guide and make students participate to create a student
centric learning environment [19]. Some of the best
practices of blended learning are elucidated below.

Digital study materials: Instead of giving
handwritten notes or printed materials students are
encouraged to use digitized course content. The
course contents are prepared by the educators by
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compiling the contents from various sources. The
educator also provides additional information in
addition to the contents of the curriculum. This helps
the students in gaining extra information for research
and also to further their interest in that particular
course. A major advantage of this method is that the
reading material can be downloaded and used offline
at their convenience. It also provides a green
alternative by reducing the consumption of paper.

Video study material: Research has shown
visualization has a positive influence on a learner's
memory retention and understanding of the subject. A
recorded video lecture provides slow learning
students with an opportunity to revisit the lecture and
familiarize themselves with complex sections of the
lecture. Further, it also aids students who have missed
the lecture to catch up with the rest of the section.
These recorded lectures also act as good review
guides for students while prepping for assessment
tests and exams. Selected YouTube videos can also be
considered as supplemental lectures in addition to the
regular discourse. Video lectures can also be used as
an aid for experiments as part of lab component. It can
be helpful for students to prepare for practice sessions
and make them think regarding the conduction of the
experiment. This in turn would get the students to ask
queries related to the experiment prior to the practice
session.

Games: Games have been an integral part of
childhood and appeal to demographic of any age
group. The purpose behind incorporating games as
part of learning is to boost student engagement and
enhance high-level critical thinking.
Jeopardylabs.com is one such website that allows
instructors to design interesting games for a few topics
of the chosen course. The games can be varied in
nature for example, in the game answers will be
displayed and students will be asked to formulate the
question; which is a drastic shift from the traditional
way, where the educator asks the question always. It
also helps to foster collaborative and communication
skills.

Quiklrn: Taking the advantage of smartphone
usage, an android based app designed exclusively for
students and educators. This app developed by
Quiklrn Private Limited [20], provides a unique
platform wherein, the study material can be
customized according to learner's convenience. In
addition to many relevant features this app when
coupled with Google meet can be used to conduct
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proctored online tests/exams, by providing
appropriate guidelines to the students.

Practice session: Skill enhancement is facilitated
through practice. It helps supplement theory learned
in class and from textbooks. Theory and practice
sessions go hand in hand in developing deep and
lifelong learning. During lab sessions experiential
learning experiments can be included to increase their
creative, confidence and skill in conducting
experiments. During these experiential learning-
based experiments, students perform the experiments
with little to no monitoring and are encouraged to
research the experiment on their own.

Animated study material: PowerPoint
presentations are used as audio-visual aids by the
educators to explain the concepts better in class.
While listening to the educator's explanation, it's
cumbersome for the students to draw/note down the
contents displayed in the presentation while keeping
pace with the lecture. Moreover, some of the concepts
are better understood with animation and
visualization. The presentations can be used as tools to
refresh student's memory as they read the material at a
later point.

Experiential learning: Lifelong skill and team
experience is very much essential in professional life
and it is crucial to nurture this habit in students from a
very early stage. By the use of EL techniques, students
are made to work as a team to understand the principle,
methodology and solve problems. This results in
better communication skills, adaptability,
understanding to work in multi-disciplinary
environment, etc. In addition, students become better
at coming up with innovative ideas and applying out
of'the solutions.

Exposure to research: It is crucial for a teacher to
properly indoctrinate the relevance of the course in
terms of current context. This can be achieved by
making the students aware of the current
technological advances in the subject. Regular visits
to a R & D/Industrial facility either on or off campus is
the first step in piquing the interest of the students. The
fruitful interaction with domain experts and exposure
to the state-of-the-art technology will definitely be a
lifelong learning experience. Online Courses: Many
of the accreditation bodies/ organizations around the
world have introduced online courses in their
accreditation criteria like MOOC, NPTEL, SWAYAM
and COURSERA, etc. Related to their courses
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students can avail this opportunity to further their
knowledge. This opportunity can also be availed by
faculty to improve on their course content and learn
newer teaching techniques. The advantage of using
this technique is that the necessary academic
requirements are fulfilled, and learning happens in a
flexible environment with accountability.

D. Active Learning

The 21st century society needs individuals who are
adaptable, innovative, and proactive to tackle societal
challenges. The 'knowing of knowledge' is just not
enough to be successful in complex issues, evolution
is key. Enhancement of life-long learning and
potential success can be achieved by initiating early
training of the learners in their respective domains.
These skills are an integral part of the NEP 2020
curriculum.

In the learning space, active learning promotes
students to transition from being passive to active.
Students are constantly engaged in problem solving,
question and answer discussion, question formulation
discussion/ brainstorming, narration, explanation,
during the class. The outcomes of employing active
learning techniques are enhanced student
participation, improved memory retention, longer
attention span, student ownership of their learning,
exciting classroom environment, innovative thinking,
and reduced lecturing of course material.

In addition, active learning techniques such as
concept mapping, minute paper, Think Pair Sharing,
real life application-based learning, simulation,
modeling and group discussion can also be employed
for active student participation. Through these
activities students develop a sense of ownership and
accountability towards their learning; which in turn
enhances their creativity, critical thinking skills and
team spirit. Use of activities like polls, activity, jokes,
puzzles, etc interspersed with regular lecture can help
maintain students focus on the discussion. Prior
knowledge of students likes/dislikes and disposition
can be used as the foundation to design these
activities. Relationship of the course content with
existing knowledge can be done through active
learning strategies.

According to research the average attention span
of'a student in class is approximately 15 minutes. This
information can be used to design lectures which are
fifteen minutes each and allow students to process the

information in the brain actively. Active learning
strategies can be for classes of any strength and
backgrounds. It can be done either as an individual or
a group exercise. A generic list of activities with time
limitsis givenin Table-1 as reference.

Table 1 : Time requirement for different activities

Under 6 min 6-10 min 10-20 min

Class Polls Verbal TAPPS (ThinkAloudPair
Quizzes Problem-Solving)

Fish Bowl Problem Solving Concept Tests

Minute Papers Exercise

Think, Pair & Share Critical Thinking
Exercises
Role play

Case Studies

Designing Questions Brainstorming
— Reverse
Brainstorming

Concept Map

After the content is delivered the educator must
summarize the concept, ask questions related to the
concept, its application, student's their opinion. The
active learning techniques mentioned in Table-1 are
discussed below in detail.

Polls: It is the easiest and most effective strategy to
get immediate feedback from the students. Various
apps/software to conduct them like ppt,
pollseverywhere, mentimeter, etc. can be used to
conduct polls at any given point during the lecture.
There are many case studies available in literature
proving the efficacy of polling during lecture. An
analysis of a student's metacognitive skill has been
[21]usinga polling mechanism.

Think Pair Share: For a given topic students will
turn to their neighbors for discussion and then present
their combined ideas to the entire class. This is an
effective strategy for students who are inherently shy
and face problems communicating in large groups.
The significance of think-pair-share (TPS) technique
as a measure of state anxiety and social evaluative
concern is given in literature [22].

Minute paper: Students are allowed to use a small
paper to give their feedback in one minute at the end of
class. Minute paper has lots of benefits for students
and teachers [23]. The originality of minute paper is
derived from its multi-layered qualitative approach,
which provides a deeper insight into the direct and
indirect mechanisms of learning.

Fish bowl: This can be done at the beginning or end
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of class. In which students will be writing one concept
for which they need clarification. The paper can be
dropped in a box without a name. The educator then
picks up a random paper from the bowl and clarifies
the concept. This is very helpful for students, who are
hesitant to ask questions or are introvert by nature.
This could also be considered as an extension of
minute paper activity.

Brainstorming: Brainstorming is a simple yet
effective technique in which all the learners of the
class can participate and contribute. The educator asks
open ended questions related to a topic and facilitates
healthy discussions/debates to encourage out of the
box thinking. During the discussion, students discuss
and share their perspective in front of the class which
is further put up for iteration among other groups. It is
very helpful in solving real world problems.

Games: As discussed in previous section games are
always fun and boost active participation among
students. A big cause of concern the veracity and
seriousness of such games in higher education. The
need for developing a suitable rationale is highlighted
and requires relevant considerations [24].

Case studies: Case studies are real-life experiences
or problems that help students to make a connection
between the theory concept and a persisting real-
world situation. Educators can design or collect case
studies that can relate to the topics of the curriculum.
In literature many examples of case studies are given.
One interesting example of a system based on
ammonia fuel cells is reported.

Designing questions: In this exercise students are
required to frame questions and write what the answer
is they are expecting for the questions. This subtle role
reversal will give the students valuable insight into
what is expected while setting a question paper and
how to answer the questions. Further, a selection of
the questions set by the students can be used as a
question bank of sorts for future reference.

Problem-based Learning (PBL): In PBL, the
primary focus of imparting education is through
problem solving and team-based learning. Study on
strategy to implement PBL has revealed that it is an
ideal evidence-based option to fill the skill gaps to
foster critical thinking in generation Z [25].

Role play: Role playing is a deliberate acting out of
a problem statement in a classroom. This helps
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students see reality through the eyes of the society.
Students not only get a clear understanding of the
theory concepts, but also gives them an insight into the
modalities of practical application and its effect on
society. The effect of role playing as a tool of
preconditioning in students of macroeconomics and
informatics is highlighted as a select case study [26].

Verbal quiz: The class can be split into many
groups of size 3 to 5 members of diverse performance
criteria with regular quiz rules. In this way students
can learn from each other and inculcate a sense of
friendly competitive spirit in them. Students feel they
achieved more in learning compared when they did
the task alone.

Concept mapping: Concept mapping is a
systematic methodology that recognizes participants'
expertise through their experiences. This approach
uniquely blends quantitative and qualitative
techniques to create illustrative, structured
conceptualizations for a diverse group of students.
Concept mapping can be used as an effective tool for
research and evaluative strategies. Dare et.al [27]
have reported better retention and deep learning in
students through concept mapping.

2. Conclusion

21" century education is evolving with the
technology and the onus is on the educator to adapt to
the changing times to make course content palatable
to the millennial students. Traditional teaching
methods are no longer sufficient and require an
upgrade in terms of combining them with other
teaching techniques. In this paper we discuss the
various techniques that can be employed by a teacher
in-class to make the course content interesting,
relevant and more importantly accessible to the
students. Furthermore, these techniques also help the
educator to address students of diverse backgrounds
equally and transform them from passive listeners to
active stakeholders. These techniques also promote
critical thinking, deep learning and creativity among
students. The need of the hour is that education is the
key to developing sources of creativity. Psychologists
suggest that creative patterns contain activities to
incent, to design, to explore, to integrate and to
implement can lead to higher intelligence. By
employing active learning strategies and blended
learning techniques students learn the content and also
process it well, which in later stages makes better
students and better professionals. TA
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