Indo Universal Collaboration
for Engineering Education

FOUNDATION

S ICT1IEE 2022

| U (€ €

B Papers =

Active Learning Strategies for Effective Online/Offline Teaching

a0l

Active Learning

Strategies for
Effective

Online/Oftline
Teaching

Abstraci— 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, linding the
right mix of traditional and new learning stvles 18 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 learmer. Active learning
approach is the first step in making learning an organic process.
In-class techniques like Polls, Fish Bowl, Thin Pair Share, etc.,
arce sultable for offline/online classes and for students of different
personalities and backgrounds. This approach will not only foster
exchange of ideas among peers through discussions, case studies
and role playvs, but also cater to individual learning styles.
Various teaching techniques that can be emploved to better
deliver the course curriculum are discussed in this paper. The
outcome of emploving such an approach will not only promote
higher order thinking skills, engaging in deep learning, but also
lacilitate better transier of Kknowledge., As there 15 no standard
proftocol to follow in technical higher education teaching, this
concept paper is the first step in incorporating learner centric
teaching that can bring better congruity and consistency in
specilic higher education helds.

hevwords— Active learning: Blended learning; Experiential
lcarming: Information commumication fechnology:; Millennial

learner

. INTRODUCTION
Si]lu: the technology boom in late 90s and early 2000s,

access to information that was privy to an ¢hite junta has
dimimished. With the advent of the internet, 1t 1s possible

for any person to acquire proficiency m a chosen field with
l1ttle to no supervision at a chck of a button [ 1, 2, 3].
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T'his unrestricted access to knowledge has led to major shafts nof
only in classroom dyvnamics, but also i the way a learner 15 able
o 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 | 4). In
addition, the pandemic situation has also imitiated 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 learming have required mamnstream cducators to adapt to the
changing times and tackle problems associated with 1t such as
student mentality, approach to subject [5]. Along with the
undemable advantages of onlime education such as enhanced
teaching and learming, Globalization, no geographical limitations
among others; there are certain major negative impacts to 1t such

as declming wnting skills, increasing plagiansm, and lack of

focus [6]. More often than not, majority of the 1ssues anse due to
imabilhity of the teacher to tully harness the capabihities of the
online teaching platform.

The pandemic situation in India was severe and the uncertain
future n regards to ottline classes has forced the educators and
learners to adapt to the online plattorm [7]. Though the online
plattorm has some advantages to its credit such as freedom to
learn from home, ability to use ICT tools hike augmented reality,
PowerPoint, polls, and pop quizzes which make classroom
discourse engaging for the learner, a major factor for concern 1s
the lack of social interaction with the teacher and mability to
encourage active classroom participation. Furthermore, students
from poor socio-economic backgrounds may find the use of such
online tools mtimidating and be a major stumblimg block for first
(ime users. In addition, the added pressure from peers, family and
family economic situations can further create an unsuitable
environment for active student participation [8].

In this paper, we discuss the challenges posed and provide
possible altematives that can be employed in ofthne/online
classroom settings for effective and relatable course delivery.
Furthermore, the teaching techmques discussed here can be used
as per discretion of the educator either n conpunction or as
standalone exercises as part of classroom engagement comprising
of students with different learmning stvles and socio-cconomic

backgrounds |9,

1. DISCUSSION
A, Understanding the millennial (Gen X, Y, £ & a) student:

As compared to all the previous generations, there 15 no
doubt the millennial students are the most diverse and largest
eeneration to  attend higher education [10, 11]. Therr
personalities, preference to educaton, thought processes as a
whole makes 1t a challenge to engage them m a regular
classroom setting. Common traits exhibited by millenmals are
lack of professionahism, sense of entitlement, need for
recognition, over-rehance on technology, and unrealistic
expectations. In addition, a majonty of such students expect to
be handed either readymade lecture notes or a “know-how™
guide for prepaning for their exams. A very dominant trait in a
millenmal student 1s his'her reluctance to spend time on
understanding, doing the tasks and expect success with
minimal to no ¢ffort.

Based on the Howe and Strauss’s rescarch [12], the
charactenstic traits mn a mllenmal can be categonzed as
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follows the assignment question can be found using the help of

.  Millenmals feel they are special |1 3]
2. Millenmals are sheltered

3. Millenmals are team onented

4.  Millenmals are confident

5. Millenmals are pressured

6.  Millenmals have strong aspiration [ 14]
7. Millenmals are conventional [15]

In addition, Millenmals are extremely comfortable with the
use of technology as compared to previous generations, have
short attention span, respond well to communication and are
ready to accept change. As the focus of higher education
teaching 15 shifting from a teacher to a more student-centric
approach. It 18 important for the educators to exploit the best
features in the millenmal student i order to deliver effective
and relatable content.

Furthecrmore, as more of the tcaching 15 shifting to the
digital media due to the pandemic, the content dehivered by
the teacher can only be effective if the student 15 also made an
active participant 1n  the learming process through a
combination of a vaniety of mstructional delivery methods.
The first step in doing so 15 by understanding the needs of the
student and taillonng the tcaching process accordingly. In this
study we have focused on two aspects of the tecaching
lcarning process such as blended learming and active learning
to foster engagement of students while learning.

B. Brain based learning

The primary avenues of learming available for a student
are: in-class lectures, individual learnmmg, and peer-based
learning. The regular discourse during class provides the
student with information with regards to 1ts history, structure,
basics and apphication. This 15 a crucial step in the learning
process and paramount attention has to be paid to
commumicatnon m-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 15 through regular lecture. The
next step mn the learming process 15 through individual
e¢xploration through assignments and homework; these nof
only @mves the student an opportunity to further their
knowledge by referming to other sources, but also reassess
their in-class understanding and develop a personahzed
approach to the subject. The third step 15 through peer
discussion, wherein students can discuss their experience in
the subject either in a controlled classroom setting or 1n an
imformal conversation. The advantage here 1s that by sharing
knowledege students get the umique opportumity to vahdate
their learning strategies and sources. Also, students will be
able to pick up the best learming techmiques from their peers.
Often major emphasis 1s given to the first two steps: In class
and mdividual learming with the important peer-based
learning neglected. In an online environment brain based
learning can be implemented through the use of breakout
sessions, assigning open book assignments (the solution to
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internet ).

T'he human brain 15 geared to learm 1n 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 hielong learming | 16]. Scientific research has
shown that neuron creation in brain 15 the primary basis tor
htelong learning and memory. By making students active
participants in learning the process of creating neurons 1s
amplified. The research by Geoftrey and Renate, major
proponents of brain-based learming clearly devised steps that
promote lifelong learming and memory. They saud [ 17],

|. Learners must be immersed in complex interactive
experiences

2. Alertness of leamers’ mund 15 achieved through

challenges.

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

Based on the above mformation, we can tormulate a
strategy  that encourages the learner from being a passive
spectator 1n the class to an active stakeholder. Traditional
teaching practices have found to be missing a point or two n
addressing tew of the mullenmal’s needs. It 15 therefore
important to develop a new strategy that 15 a blend of best
practices from brain based learming and use of technology n
leaching,

C. Blended Learning

knowledge combined with mformation communication
technology (1CT) in education has steadily gained popularity
owing to its contribution in promoting the necessary soft skills
m a stdent in additon to learming, achievement, and
¢cnhancement in hiclong skill [ 18], Further it has been notced
that usage of ICT also helps the mstructors to share their bes

practices, which leads to the improvement in the quality of

educanon imparted and efticiency n student engagement [ 19,
20]. In a traditional classroom setting, the main emphasis 15 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 umdirectional approach ofien
Icads to some of the students copying the contents from the
poard without as much as giving a second thought. 1his often
leads to distraction and the student has to catch up during the
course of the lecture. In teacher centric approach there 15 very
little opportunity for the student to interact about the course
lecture with the teacher/peers. One way to address this 15 by
incorporating Flipped classroom techmiques, wherein the roles
of the teacher and students are fluid and the focus shfis
predominantly from the teacher to the leamer |21, 22). The
four attributes of “FLIP™ are Flexible (Environment), Learming
(Culture), Intentional (Content) and Professional (Educator),
which play a crucial role in engaging the students better in the
class.

T'he role ot a teacher in a thpped classroom setting 18 much
more demanding than in a regular setting. A large part of the
class goes towards orgamzing and facilitating propeér
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discussion between students, care has to be taken to Keep the
discussion within the context ot discussions. According to
research by Mazur et.al, an instructor’s role 18 to facilitate and

with Google meet can be used to conduct proctored onlineg
tests/exams, by providing approprnate gudelines to the
students.

channel a student’s crnitical thinking abilines [23]. Designing
hvbrid classes comprising of fhipped and traditional methods
1§ popularly known as blended learming. In blended learming,
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 learming environment [24]. Some of

Practice session” Skill enhancement 15 tacihitated Ihmugh

practice. It helps supplement theory learned in class and from
[extbooks. Theory and practice sessions go hand in hand 1n
developing deep and lifelong learning. During lab sessions
experiential learming expenments can be included to increase
their creative, confidence and skill in conducting experiments.
During these experiential leaming-based experniments, students
perform the experiments with little to no monitoring and are
encouraged to research the experiment on their own.

the best practices of blended learming are elucidated below.

Digital study materials: Handwritten or printed course

material prepared by the educators must be compiled from Animated study material: PowerPoint presentations are used

as audio-visual aids by the educators to explain the concepis
better in class, While hstening to the educator’s explanation,

various sources. This gives the leamer the advantage of
gaining mformation i addition to the contents of the regular
curriculum. This helps the smdents n gaming extra
information for research and also to further their interest in
that particular course. A major advantage of this method 15

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 anmmimation and wisuahzation [27]. The
presentations can be used as tools to refresh student’s memory
as they read the matenal at a later point.

that the reading matenal can be downloaded and used offline
at the students” convemence. This mives the leamer additional
flexability and teaches them to hone thewr skill in making ther

OWn notes. L _ » _ . .
Expeniential learming: Laifelong skill and team experience 1s

very much essential in professional hite and 1t 18 crucial to
nurture thas habit in students from a very carly stage. By the
use of EL techmiques, students are made to work as a team to
understand the principle, methodology and solve problems.
This results 1in better commumication skills, adaptability,
understanding to work in mult-disciplinary environment, etc.
In addition, students become befter at coming up with
innovanve ideas and applying out of the solutions.

Video study matenal: Rescarch has shown wvisuahzation
has a positive influence on a learner’'s memory retention and
understandimg of the subject. A recorded wvideo lecture
provides slow learning students with an opportunity to revisil
the lecture and famihanze 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.  Thesc
recorded lectures also act as good review guides lor 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

Exposure to research: It 1s 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

can also be used as an ad for expenments as part of lab | |
the current technological advances in the subject. Regular

component, It ¢can be helpful for students o prepare lor
practice sessions and make them think regarding the
conduction of the experiment. This in tum would get the
students to ask queries related to the expeniment prior to the
practice session.

visits to an K & [ Industrial tacihity either on or oft campus 18
the first step in prquing the interest of the students. The fruitful
interaction with domain experts and exposure to the state-of-
the-art technology will definitely be a hifelong learning

. _ | 1 expenence. Research 18 crucial in imparting hifelong learning
Cames: Games have been an integral part of childhood and among students, ICT has taken priority focus in 21st century

appeal to demographic of any age group. The purpose behind akeilla

, . | and 15 paramount n  addressing sustainability
incorporating games as part of learning 15 to boost student

. el development goals.,

engagement and enhance high-level cnitical thinking, | 1 _ s |
Jeopardylabs.com is one such website that allows instructors Online Courses: Many of the accreditabon bodies:
o design interesting games for a few topics of the chosen
course. The games can be varied 1n nature tor example, in the
oame answers will be displaved and students will be asked to
formulate the question; which 15 a drastic shift from the

orgamzations around the world have introduced online courses
in their accreditation criteria ke MOOC, NPTEL, SWAYAM
and COURSERA, etc. Related to their courses students can
avall this opportumity to  further their knowledge. This

tracdhitional way, where the educator asks the question always. opportumty can also be availed by faculty to improve on their

It also helps to foster collaborative and communication skills R _ | _
[29] advantage of using this techmique 15 that the necessary

academic requirements are fulfilled, and learming happens n a
[lexible environment with accountability.

course content and learn newer teaching technmiques. The

Quiklrm: Taking the advantage of smartphone usage, an
andrond based app designed exclusively for students and
educators. This app developed by Quiklm Prnivate Limited
| 26]. provides a unique plattorm wherein, the study matenal
can be customized according to leamer’s convenience. In
addition to manv relevant features this app when coupled

). Active Learning

The 21st century society needs individuals who are
adaptable, mnovative, and proactive to tackle societal
challenges. The "knowing of knowledge 15 just not enough to
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be  successtul n complex 1ssues, evolution 15 Key.
Enhancement of hife-long learming and potential success can
b¢ achieved by imtiating ¢arly tramming of the learners in their
respective domains, These skills are an integral part of the
NEP 2020 curnculum.

In the learming space, active leaming promotes students to
transition from bemg passive to active. Students are
constantly engaged n problem solving, question and answer
discussion, question formulation discussion/ brammstorming,

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, mnovative thinking, and reduced lecturing of

course matenal.

In addivon, active learming techmgues such as concept
mapping, minute paper, Think Pair Shanng, real hie
apphcation-based learming, simulation, modelhng and group
discussion can also be emploved for active student
participation. Through these activities students develop a
sense of ownership and accountability towards their learming;
which in tum enhances their creativity, cntical thinking skills
and team spint. Use of activities hke polls, activity, jokes,
puzzles, etc. interspersed with regular lecture can help

maintain students focus on the discussion. Prior knowledge of

students hikes/dishkes and disposition can be used as the
[oundation to design these activities. Relabonship 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 15 approximately 15 munutes. 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 learming strategies can be for
classes of any strength and backgrounds. It can be done either

as an individual or a group exercise. A genenc hst of

activities with ime limits 1s given in Table-1 as reference.

TABLE |

Time requirement for different activities

| Inder & min Bi= 10 oy =200 ruan

TAPPS (Think A loud Pan
Problem-5olving)

Class Polls Verbal
Luneees

Fish Bowl

Minute Papers

Froblem Solving
Exercise

Concept [ests

Think, Pair & Share Crnibcal Thinking Case Studies
EXCrCIses
Role play
Desigming Queshions Bramstorming Concepl Map
Reverse

Bramstorming

Though the techmiques mentioned are old, the novelty 15 1n
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the implementation by the teacher depending on the course and
curriculum. After the content 18 delivered the educator must
summanze the concept, ask gquestions related to the concept, 1ts
apphication, student’s therr opimon. The active leaming
techmques mentioned 1n Table-1 are discussed below i detanl.

Polls: It 15 the casiest and most effective strategy to get
immediate feedback from the students. Vanous 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 hiterature proving the
efticacy of polling duning lecture. An analysis of a student’s
metacognitive skill has been | 28] using a polling mechamism.

Think Pair Share: For a given topic students will turn to thenr
neighbors for discussion and then present their combined 1deas
to the entire class. This 15 an effective strategy for students who
are inherently shy and face problems communicating in large
groups. The sigmficance of think-pair-share (TPS) techmque as
a measure of state anxiety and social evaluative concern 1s
given in hiterature [29].

Minute paper: Students are allowed to use a small paper to give
thewr feedback 1in one minute at the end of class, Minute paper
has lots of benefits for students and teachers [30]. The
originality of minute paper 1s denved from its mult-layered
qualitative approach, which provides a deeper mmsight into the
direct and indirect mechamisms ot learming.

Fish bowl: This can be done at the beginning or end of class. In
which students will be wnting one concept for which they need
clanfication. 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. 1his 1s very helptul for students,
who are hesitant to ask questions or are introvert by nature.
This could also be considered as an extension of minute paper
actvity.

Brainstorming: Brammstorming 18 a simple vet effective
techmque in which all the learners of the class can participate
and contribute. | he educator asks open ended questions related
to a topic and facilitates healthy discussions/debates 1o
encourage out of the box thinking. During the discussion,
students discuss and share their perspective 1n front of the class
which 15 further put up for iteration among other groups. It 1s
very helptul 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 15 the veracity and seriousness of such games in higher
¢ducation. The neced for developing a sutable rationale 15
highhighted and requires relevant considerations.

Case studhes: Case studies are real-hie expenences or problems
that help students to make a connection between the theory
concept and a persisting real-world situanon. Educators can
design or collect case studies that can relate to the topics of the
curriculum. In hterature many examples of case studies are
given. One mteresting example of a system based on ammonia
fuel cells 1s reported.

Filss
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Designing questions: In thas exercise students are required to
frame questions and wnte what the answer 15 they are
expecting for the guestions. This subtle role reversal will give
the students valuable mmsight mnto what 158 expected while
setting a question paper and how to answer the questions.
Further, a selechion of the questions set by the students can be
used as a question bank of sorts for future reference.

Problem-based Learming (PBL): In PBL, the primary focus of

imparting education 15 through problem solving and team-
based learming. Study on strategy to implement PBL has
revealed that 1t 15 an 1deal evidence-based option to fill the
skill gaps to foster cntical thinking in generation £ [31]. An
instructor can conduct PBL for a day, as an overmight
challenge or more than a week. The point of this exercise 1s to
use¢ the concept of PBL as part of regular course
implementation.

Role play: Role plaving 15 a deliberate acting out of a problem
statement 1n a classroom. lThis helps students see reality
through the eves of the society. Students not only get a clear
understanding of the theory concepts, but also give them an

insight into the modahties of practical application and 1ts

eftect on society. The effect of role plaving as a tool of
preconditoning i students of  macroeconomics  and
informatics 1s highhghted as a select case study [32]. This can
be mcorporated mm an online setting by using breakout
SCSS10NS,

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

Concept mapping: Conceptl mapping 18 a  systematic
methodology that recognizes participants expertise through
thewr experiences. This approach umiquely blends quantitative
and gualitative techmiques to create illustratve, structured
conceptuahzations for a diverse group of students [33].
Concept mapping can be used as an eftective tool for research
and evaluative strategies. Research has reported  better
retention and deep learming n students through concept
mapping

HLLCONCLUSION
21st century education 1s evolving with the technology and
the onus 15 on the educator to adapt to the changing times to
make course content palatable to the millenmal students.
Tradinonal teaching methods are no longer sufficient and
require an upgrade in terms of combiming them with other
teaching techniques. In this paper we discuss the various
techmigues that can be emploved by a teacher in-class to
make the course content interesting, relevant and more
importantly accessible to the students. Furthermore, these
techmiques also help the educator to address students of
diverse backgrounds equally and transform them from
passive lhisteners to active stakeholders. These technmiques
also promote cntical thinking, deep leaming and creativity
among students. The need of the hour 1s that education is
the Key 1o developing sources ol creanvity,

g% WW W, I ucecc. Ol IE']

As part of active learning strategies, the implementation of
techmiques mentioned m this paper 15 based on the
convenience of the instructor. The techniques can be applied
with respect to the feasibility of time and curmculum. By
combining the right blend of active learming strategies and
blended lcarning techniques mstructors can ImMprove Course
delivery and inculcate lifelong learning in students.
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