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 (Dr. Lalitha Bala, School of Education, SASTRA) 

Tamil Literature, Naladiyar, on Learning:  

This verse speaks on the need for carefully choosing 
the books to learn from. The verse begins by saying 
that there is no limit to learning, but the time available 
is limited. Even in that limited time, there are several 
hurdles such as diseases etc. Therefore, it is important 
to NOT read all the books one comes across, but to 
choose the best books to learn from similar to how the 
mythical bird Annam separates milk from water. 
(Translation by Vigneshwar Ramakrishnan, SCBT, 
SASTRA) 
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Editorial 
 
At the heart of any teacher is the desire to teach well. 
Teaching well is, however, a complex function. A 
crucial component in this complex function are 
students! The heterogeneity in student cohorts every 
year is a challenge that every teacher faces, and, as a 
result, a strategy that worked for an earlier cohort might 
not work for the next! Sometimes, even within the 
same cohort, a teacher faces dynamic changes in 

student reception. How can we then “perfect” our 
teaching is a question that has haunted the best of the 
minds! There are broadly two strategies that have 
evolved in an attempt to address this question. The first 
one involves reflective practice, or, as it is called now 
– Scholarship of Teaching and Learning. Scholarship 
of Teaching and Learning is not educational research, 
rather, it is a way of systematically documenting our 
teaching strategies and the measure of student 
outcome achievement, reflecting on what went well 
and what didn’t, and improving upon it. Often times, 
this involves sharing the documentation with 
peers/colleagues and getting feedback. This approach 
is often equivalent to what we call as the black box 
approach. We don’t really know why certain strategies 
work and why some don’t. A way to overcome this is 
by probing into the minds of the learners and devising 
strategies based on those insights. Popularly called as 
the “Learning Sciences”, this second strategy, 
acknowledges that mind-internal processes, including 
learning, can be inferred from various “data” such as 
student answers, interviews etc. The articles in this 
issue of the newsletter straddle both these 
approaches.  

As noted in the beginning, students are just one 
component in the complex function of teaching well. It 
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is a pleasure to have an invited article by Prof. 
Pugazhenthi on how to design delightful classroom 
experiences which gives us a glimpse of other 
considerations one might have to have to give a 
delightful learning. His article also marks the beginning 
of a new ‘column’ in this newsletter wherein it is 
planned to invite one article from faculty colleagues 
from other schools to write – a symbolic 
acknowledgement that teaching-learning elements cut 
across disciplinary boundaries.  

It is with joy we invite you to read this newsletter that 
carries insights and experiences of the first semester 
in about two years that has passed without the 
pandemic disturbance!  

--- Editors. 
 

Design & delivery of delightful 
classroom experiences 

S Pugazhenthi 
pugazhenthi@mech.sastra.edu 

Context:  

• Post pandemic scenario: students find it very 
difficult to sit and listen in class rooms 

• Teachers complain that many students use 
their smart phones during class hours 

Almost every teacher in any Higher Education 
Institution in India complains or airs such grievances. 
While teachers complain about the unacceptable 
behaviour of students, students are left with no option 
other than somehow enduring the ‘not so interesting’ 
(boring) experiences in many of the classrooms. The 
existence of complaints both by teachers and by 
students about their classroom experiences is an 
evidence of a significant problem which needs to be 
addressed.  

Classrooms are not mere physical spaces; furniture, 
layout and facilities do not matter the most. Neither air-
conditioning nor aesthetic design can make a 
classroom a happening place. Teachers might not 
have been involved in the design of the building or in 

the design of the classrooms. But, we teachers need 
to own our classrooms, design the classroom activities 
and ensure meaningful transactions with students. For 
students to experience joyful acquisition of knowledge 
& skills, teachers must behave as strong leaders.  

Teachers should realize their leadership scope & 
potential: It is a fact that teachers are also working in 
stressful situations. But, teachers are expected to be 
leaders and solution providers. Becoming victims of 
situations is sad and it happens when a teacher is 
weak. To engineer solutions out of demanding 
situations, teachers need to become more resourceful.   

Not every teacher might have been involved in 
curriculum design. Teachers are not given freehand in 
design of timetable also. Yes, teachers have all these 
grievances and yet, they are still powerful if only they 
assume responsibility and become leaders of their own 
courses and classes. L-T-P-C structure stops with the 
macro plan for any course. The last mile connectivity 
of higher education still lies entirely with the individual 
teachers who are entrusted with the course delivery. 
Hence, a macro course plan should not dictate micro 
class plans. In fact, class plans are to be devised by 
teachers drawing some inputs from students and by 
involving them.  

Refreshing breaks during class hours: Teachers 
can devise intervals or breaks within the duration of the 
class. It is no secret that students cannot continuously 
listen to a lecture or participate in a learning activity 
without any distractions, in any course. Every break 
need not be a bio-break or a tea break. Timetable will 
take care of that. During class hours, a break can be a 
small relief from the lecture/learning activity, for a 
specified time period, say 5 to 10 minutes. After 20 
minutes of class, there can be a break announced by 
teachers. This time can be used by some students to 
access their mobile phones, to get up & stretch or for 
going out of the classroom for a while and to get back 
to class after relaxing.   

What is more important is that the teacher should be 
able to manage breaks seamlessly without affecting 
the class plans. On the very first class of a semester, 
teachers need to discuss with students and devise 
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rules together for both of them to follow for the rest of 
the semester. When, students are involved in rule 
making, enforcement of such rules which are agreed 
upon will be easier and without much resistance from 
students.  

Student-centric learning:  

Student-centric learning does not imply a batch size of 
1 as advertised by EduTech companies for online 
courses. Even in a class of 60 students, in order to 
facilitate student-centric learning, a teacher is required 
to do the following:  

1. Assess the gaps in the capabilities of each 
student 

2. Understand the interest and motivation level of 
each student 

3. Monitor the learning trajectory of every student 

Without waiting for the CIA tests, simple assessment 
tests for testing the capabilities based on pre-
requisites can be administered in the very first week of 
the semester. A one-page self-introduction write-up 
can be collected from the students. Taking more 
interest in knowing students in terms of their difficulties 
or their special talents or family situations can establish 
a healthy teacher-student relationship. True love & 
care are more important than maintaining eye-contact 
from the stage during teaching. Coercion is not 
required if collaboration is established with students as 
co-passengers in the learning journey. Student-centric 
learning fundamentally is with a focus on students’ 
welfare and success. 

Blended learning: Everything in the syllabus need not 
be taught through face to face lectures. Appropriate 
methods are to be selected and used for facilitation of 
learning outcomes. Neither complete virtual learning is 
feasible nor can complete traditional lecturing be 
effective, in higher education. Self study, recorded 
videos as learning materials, classroom discussions, 
student seminars, problem solving assignments and 
projects are to be optimally used by teachers for every 
course. The responsibility of attaining the expected 
learning outcomes by the students must be 

emphasized to students by the teachers. Teachers can 
only facilitate but not ensure the attainment. Both 
learning and assessment methods are to be blended 
effectively so as to maximize the attainment of learning 
outcomes (LO). 

Embracing constructivism: Encouraging students to 
navigate and construct knowledge through problem 
based learning by carrying out group projects for CIA 
and/or end semester examination is to be pursued in 
as many courses as possible, wherever appropriate. 
The existing knowledge potential difference between 
the teacher and the students should not prevent the joy 
of exploration by students in getting to solutions. 

The existing knowledge potential 
difference between the teacher and the 
students should not prevent the joy of 
exploration by students in getting to 

solutions. 

Teachers need to facilitate reflective learning by 
students through interactions. Freedom to devise 
alternative assessment models must be effectively 
made use of to explore student-centric learning options 
of problem-based learning or project based learning. 
Graduate attributes can be achieved better using the 
constructivist approach rather than through traditional 
teaching and conventional examinations. Students can 
build a ‘portfolio’ of projects which can be used to 
showcase their skills in interviews. Such portfolios can 
be live testimonials as against mark sheets or grade 
sheets whose validity is a question mark, after 
sometime.  

Engaging with students: It is important to engage 
with students not only within the classrooms but also 
beyond classrooms & class hours so as to involve 
them in participative learning and for effective 
mentoring. Teachers need to penetrate into the space 
where students dwell, the social media. WhatsApp, 
Instagram, etc. are to be explored by teachers so as to 
be in communication with students. Informal and 
unofficial communication channels are more effective 
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to establish relationships. Without emotions, effective 
criticism and behavior modifications are impossible. 
The establishment of a friendly relationship will pave 
way for reverse mentoring in future, after the departure 
of students from the portals of the campus.  

Coalition with the other teachers: Teachers 
handling different courses for the same cohort of 
students need to form a coalition and help each other 
achieve their course objectives. Knowing the 
curriculum and the stated LOs of the other courses 
which are simultaneously studied by students is 
essential for teachers to imagine the whole picture and 
connect with the other courses & fellow teachers. 
Assignments and assessments can be designed in 
such a way that students can learn related courses 
together by applying the concepts for solving 
problems. Problems can be formulated in such a way 
that the LOs of multiple courses of the same semester 
can be assessed while evaluating the solutions 
submitted by students. Students can be incentivized by 
devising a single assignment for earning credits in 
more than one course. A classroom activity in a 
particular course can reinforce LOs from another 
course and teachers need to be aware of this so as to 
take leverage of the same. 

Discussion rooms and not lecture theatres: 
Classroom experiences of an HEI should be 
distinctively different from a high school environment 
for students. It is possible only through appropriate 
engagement of students by teachers. Higher order 
thinking skills cannot be honed without treating the 
students equally. Classroom experiences should not 
kill the intrinsic motivation of students and constitute 
forces of destruction as depicted by Deming, instead 
should be on the lines of self-fulfilling 
prophecy/Pygmalion effect, treating them as 
responsible citizens. Discussions are to be held in 
classrooms which can involve investigations, 
diagnosis, analysis, evaluation, critical thinking, 
interpretations and drawing conclusions.  

Collective concerns of teachers can result in 
complaints but should not remain so, as teachers are 
leaders and only they can bring about positive changes 

in students. Teachers need to develop a positive 
attitude towards education, institution and students. 
Only a positive attitude formation will propel us towards 
solutions from complaints. Teachers must be ready for 
delayed gratification. Let us dedicate ourselves 
towards designing and delivering delightful classroom 
experiences to our students by employing some of the 
strategies that are indicated in this article. Let us 
become more resourceful and creative to address the 
complaints. 

ePortfolio as a Pedagogical 
Tool to Enhance Learning 
Outcomes 

Saravanan Ramiah Shanmugham 
saravananrs@scbt.sastra.edu 

Electronic Portfolio (ePortfolio) is receiving increased 
attention over the past decade as a pedagogic tool to 
enhance the learning outcomes. It is originally used by 
the education department for teacher training 
purposes. However, they are increasingly used in 
higher education institutions (HEIs) across different 
programmes. The ‘Joint Information Systems 
Committee (2008)’ has defined ePortfolio as follows. 

“An ePortfolio is the product, created by the learner, a 
collection of digital artefacts articulating experiences, 
achievements and learning. Behind any product or 
presentation, lie rich and complex processes of 
planning, synthesizing, sharing, discussing, reflecting, 
giving, receiving, and responding to the feedback. 
These processes referred to here as ‘eportfolio-based 
learning’ are the focus of increasing attention, since 
the process of learning can be as important as the end 
product”. 

The ePortfolio can be described as “the next great 
innovation in education” (Gathercoal et al., 2007). This 
modern-day digital tool has been linked to 
transformational learning (Stefani et al., 2007). This 
21st century tool can be useful in learning, teaching and 
assessment. ePortfolio helps in developing attributes 
such as flexibility, adaptability, integrity and reflective 
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ability that are considered very essential for the 
workplace of the future.  

ePortfolio helps in developing attributes 
such as flexibility, adaptability, integrity 
and reflective ability that are considered 
very essential for the workplace of the 

future. 

It also encourages the students to be critically engaged 
life-long learners (Peet et al., 2011). ePortfolio is 
considered to be a pedagogic tool that can support and 
nurture the above-mentioned learning practices. This 
doesn’t happen without intentional planning as it 
doesn’t fit with existing systems and processes (Joyes 
et al., 2010).   

An ePortfolio can be used as a process or a product 
(Lewis, 2017). The first step involves creation of a 
showcase or presentation portfolio.  

 

This type of ePortfolio showcases the evidence of 
integrative knowledge drawn from diverse sources and 
usually accompanied with reflective comment on 
learning, growth and professional development (Lewis, 
2017). Showcase ePortfolios helps the graduate to 
present personal and professional capabilities and can 
be a useful tool for employment purposes and can be 
used as a pre-interview tool. Showcase ePortfolios 
often support integrative learning (Peet et al., 2011) 

The purpose of this exercise was to seek second year 
biotechnology students’ understanding of learning 

outcomes for the courses they have completed until 
their third semester and to examine whether ePortfolio 
is a useful tool for this purpose. This was done with a 
view to include ePortfolio as a pedagogical tool in 
curriculum design for enhanced learning outcomes. I 
am going to share the student’s experience with 
ePortfolio creation and the feedback that I received 
after this activity. I have introduced this ePortfolio 
creation to a group of 31 students from “BIT 102 – 
Introduction to Biotechnology” course, which I have 
handled during the odd semester of academic year 
2021-22. I have given the following instructions to the 
students for the successful creation of ePortfolio.  

Guidelines for Creating an ePortfolio: 

a. I strongly encourage all the students of my class 
to use this as a platform to reflect your learning 
and professional learning experience.  

b. You can add as many courses as you can as this 
will serve as a tool for the employers to know 
about you and your educational background.  

c. There are so many videos available online 
regarding creation of ePortfolio for students. 
Please, feel free to follow the same.  

d. Since, everyone will be using gmail and will own 
a google ID by now, I strongly recommend 
everyone to use Google sites to create your 
personalized ePortfolio.   

e. Students will be evaluated for their internal 
marks based on their performance in this 
particular activity. 

f. You can post videos, assignments and any 
engineering related “Do-It-Yourself (DIY)” 
activity related to the courses which you learned 
here on each page related to the course.  

g. Students who have their powerpoint 
presentation which they did during their 
previous semesters can post it here in the 
webpage. 

h. Students can also post their curricular 
(participation in technical events- such as quiz 
participation, paper/poster presentation), extra-
curricular (sports, cultural/other technical 

ePortfolio

Product Process

Individual constructs a well-
documented or directed ePortfolio 
where he uses selected artefacts to 
describe the professional/course 
outcomes. In this case, the ePortfolio 
is used as a ‘tool’ focusing on content 
and digital documentation 

Individual constructs an integrated 
learning or development portfolio for 
using it as a tool of social pedagogy 
This process involves the users to
reflect, create, seek feedback, review
and integrate the revised work within 
the context of learning identity 
information
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events) achievements, voluntary activities 
(Swachh Bharat, NSS activities, etc.) by creating 
a separate page to reflect their “extra-curricular 
activities”. 

i. Remember, you are doing this activity to 
reflect on the things what you did during your 
stay at SASTRA.  

j. This will showcase your creativity and talent 
when you sit for placements next semester. It 
will also be used as a tool in the near future for 
off-campus recruitment.  

k. Kindly take snapshots of the results that you 
have obtained in any academic laboratory and 
write in your own words what you have learned 
from that particular experiment.     

l. I will go through the progress of your creation 
every month and you will be assessed based on 
that.  

m. For any additional resources regarding what is 
an ePortfolio, sample ePortfolios, etc., I strongly 
urge you go through the following sample web 
link http://wp.auburn.edu/writing/eportfolio-
project/ 

n. Be original and creative!!!!! Remember this is 
your space so please showcase yourself in a 
highly creative manner possible.     

o. Good Luck with your activity.  

I have evaluated their progress over the period of three 
months and provided them assistance whenever 
needed. The final outcome of the student’s ePortfolio 
can be accessed using the following link.  

https://docs.google.com/spreadsheets/d/1-
xBywqo5uhmRw1KHB73sSGB8Kpqc-
m2s0gytGDEbIdM/edit#gid=0 

A snapshot of one of the student’s (Ms. Shreya 
Gopalan) ePortfolio page has been shown below.  
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In my view, majority of students have utilized this 
opportunity to showcase the learning outcomes of the 
course they have studied by providing supporting 
artefacts either in the form of picture (laboratory 
experiments, CAD drawings), powerpoint presentation 
for courses, YouTube videos for Do-It-Yourself (DIY) 
activity. Students enjoyed this activity and many of 
them find it as a useful tool to reflect their learning 
outcomes. I personally feel that showcase ePortfolios 
can be used as an effective tool to better understand 
the curricular, co-curricular and extra-curricular 
activities of the student. Showcase ePortfolio paints a 
picture of the student’s abilities and also provides an 
opportunity to the employers to better understand their 
future employee even before the start of the interview. 
In addition to LinkedIn web ID, I feel that the student’s 
showcase ePortfolio web ID should be presented in 
their professional Resume/Curriculum Vitae (CV).  

I feel that many of the students artefacts in the form of 
laboratory record notebook, powerpoint slides (done 
for a particular coursework as a part of their internal 
assessment), engineering design work performed in 
their first year of engineering courses might not be 
available with the students after their graduation. But 
this digital repository will be there for several years to 
showcase/recollect the things that they have 
performed during their stay at University. It can also be 
shown as a pedagogical practice followed by the 
students of our University to Peers such as NAAC, 
UGC, etc. I have found individuality in many of the 
showcase ePortfolio pages. Before the end of the 
semester, I have requested the students to keep 
adding the artefacts of the courses from their third 
semester and to reflect the course outcomes.  
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Science Pictionary 
Sai Subramanian 
sai@scbt.sastra.edu 

Having heard this term for the first time from my 
colleague Dr. R.B. Chandramohan, I was curious to 
know what Science Pictionary was, so I inquired and 
he told me that this is akin to Dumb Charades, major 
difference being silent actions to be replaced by 
creative picturization that will enable the onlookers 
(learners) to identify the concept being discussed. I 
immediately liked the idea and tried it with refresher 
classes for Microbiology to review the concepts that 
were taught and to my delight students also relished it 
to the core and it was truly fun-filled. Let me briefly 
discuss the modus operandi.  

1. Various concepts in your subject for example in 
Microbiology: Swarming motility, Chemotaxis, 
Transduction, Phage therapy, Drug Resistance 
or large-scale vaccine production can be 
mentioned on a piece of paper and folded.  

2. Students are separated into 4-5 groups or more 
depending upon class strength 

3. From each group one representative has to pick 
up any chit and has to quickly (within 3 min) draw 
it on the board. 

4. The group represented by the seeker (learner) 
will be given first chance to guess and if they fail, 
the other groups can guess it with the help of 
their representative and would grab the points.  

5. Modification of this theme is that one 
representative from each team will try to 
competitively represent the same concept 
whoever draws it both quickly (and creatively) 
and any team that guesses it will get the 
maximum points. 

 

 

 

 

            

 

Agreed that it is a good tool to review concepts in a 
fun-filled manner, but can it serve as a quantitative 
tool? Since conceptual understanding is being 
evaluated it is more of a qualitative tool than a 
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quantitative tool. A good conceptual understanding 
would result in creative picturisation of the concept and 
it does not work the other way around.  

A good conceptual understanding would 
result in creative picturisation of the 

concept and it does not work the other way 
around. 

Is this just a fun filled exercise and nothing more? 
Certainly, it helps the slow learners also to understand 
the concept. Students feel that it contributes to long 
term remembrance of the concepts well beyond the 
exams. If the query chits have applications listed then 
Science Pictionary can be extended beyond concepts 
too. I have tried it for 4 different subjects for different 
classes and time and again the students enjoyed it and 
were happy to have it once in a while. I think it is a good 
tool worth trying to enhance participative learning by 
the learners and would strongly recommend it to our 
faculty colleagues. If we can quantify its outcome 
systematically it would be really good.  

Review on Science Pictionary by a B.Tech Biotech 
Student (Raghavan S.K) on Science Pictionary. 

Subject: Microbiology 
Teacher: Sai sir 
Concepts learnt: Conjugation, Latex Bead Assay, 
Viral cultivation in Embryonated Egg, Lysogenic 
Conversion, Isopycnic centrifugation etc 
I haven't heard of that technique before we played it 

sir. But in that hour, we went through 8/9 important 
concepts of the whole course that can be represented 
diagrammatically. The hour was fun-filled & interesting 
since the whole class had to guess the concept of 1 
drawing out of all the concepts we learned for 4.5 
months. 
As Benjamin Franklin says, " Tell me & I forget; Teach 
me & I remember; involve me & I learn", Science 
Pictionary helped us to remember what to draw & write 
for a particular concept, even a week after the End-
sem. So we would recommend such a revision for our 
juniors as well as for our upcoming courses. Thank you 
sir. 
 

A Celebration of Learning at 
the NGS Exhibition 

  Suma Mohan 
sumamohan@scbt.sastra.edu  

The even semester of 2022 was the most anticipated 
one for academics as evident from the live and cheerful 
classrooms. The end of the third wave of the pandemic 
has allowed us to come out of lockdown and enjoy our 
day-to-day interactions as well as facilitate effective 
learning from face-to-face classes. The students' 
responses and interactions in class were incredible, as 
everyone had become bored with online learning and 
was waiting to have direct interactive classes. The 
enthusiasm of the students of the 6th semester B. Tech 
Bioinformatics, SCBT made me attempt a different 
assignment to evaluate their learning as part of the 
Next-generation sequencing methods course. When I 
conveyed the idea of doing an exhibition of various 
next-generation sequencing methods as a team 
activity, the students' response was incredible and they 
wanted to take it to a higher level. So, we made the 
decision to make the exhibition open to the entire 
school.  
 
The 55 students in the class were divided into 8 teams 
and the topics such as (1) Sanger Sequencing (2) 
Roche 454 (3) Illumina (4) Ion Torrent (5) SOLiD (6) 
PacBio (7) Oxford Nanopore and (8) Applications of 
NGS were assigned to the teams. Students were 
tasked with creating innovative, low-cost models that 
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explain the mechanism of various NGS sequencing 
instruments. To publicize the event, the students 
designed a flyer and took the initiative to distribute it 
among students as well as display it on notice boards. 
They invited the faculty members and did classroom 
pitching to invite students from various departments of 
SCBT for the NGS exhibition. 

 
During the preparations for the NGS Exhibition 

 
The exhibition was conducted on 7th May 2022 from 
2.00 to 5.15 PM at the conference room of SCBT. The 
team members enthusiastically participated in the 
exhibition and prepared models and charts to 
demonstrate their learning on the topic provided. There 
were models to explain the first-generation sequencing 
method developed by Prof. Frederick Sanger and the 
efforts of human genome sequencing. The working 
principles of second-generation sequencing 
instruments, such as the Roche 454, Illumina, and Ion 
Torrent (based on the sequencing by synthesis), were 
explained using effective models and charts. The 
SOLiD sequencing method by ligation was described 
using an instrument prototype and various models 
were used to explain the complex sequencing by 
ligation steps. Effective models were also used to 
explain the third-generation sequencing methods, 
PacBio based on SMRT, and Oxford Nanopore 
sequencing. A poster describing the applications of 
NGS methods in various fields was also presented. It 
has been decided to use a voting system to select the 
best model and team, with visitors voting for the best 

team. Faculty members, Prof. Alex Stanley and Dr. 
Rosy Mondal graciously evaluated the teams' creative 
models, understanding of the topic, and demonstration 
skills. Around 300 SCBT members, including faculty 
and students, visited the exhibition hall. 
 
 
 
 
 
 
 
 

8 teams of 3rd-year B.Tech. Bioinformatics 
participated in the NGS exhibition on 7th May 2022 

 
The NGS exhibition was a fantastic experience for both 
myself and the students. All the visitors praised the 
students' enthusiasm and energy. Let me share some 
of the reflections of the students in this active learning 
experience. The students were ecstatic about this 
event, which was reflected in their preparations and 
participation, and all of the teams devised creative 
models and charts to demonstrate their learning. Such 
involvement is a way for them to get connected with 
the subject more deeply. The students conveyed that 
they understood the topic way beyond the classroom 
lecture and this opportunity gave them hands-on 
experience in obtaining an in-depth understanding of 
the next-generation sequencing methods. They 
consider ‘teamwork’ as the best part of this exercise, 
each and every member of the team contributed 
equally to the preparations. It gave them a chance to 
study the concepts together and learn from the team 
members. The team spirit benefitted their efforts and 
as a team, they built the models, solved the issues with 
the models, and addressed the queries from the 
visitors. The students thanked the audience for their 
curiosity and queries. They admit that they couldn’t 
address all the questions of the audience, but it gave 
them a chance to read further and understand it very 
well. The decision on making the exhibition open for 
the entire SCBT was good as the team members 
started thinking about creating high-quality work for the 
authentic audience of the SCBT which includes 
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experts and non-experts in the NGS field. It was a 
definite motivation to make high-quality work. The cost 
of the exhibition was split among the team members, 
with per-head costs ranging from ₹50 to ₹200 for 
different teams. It should be noted that some teams 
came up with very cost-effective models out of coconut 
leaves and cardboard. Following the exhibition, 
students expressed an interest in having such an 
active learning exposure for other courses as well.  
The exhibitions of teaching and learning provide an 
avenue for making learning more visible. In such an 
active learning exercise, students take center stage as 
they describe the process and outcomes of their 
learning. It will encourage students to share their 
learning with a public audience in order to amplify and 
authenticate their voices and ideas.  

It will encourage students to share their 
learning with a public audience in order to 
amplify and authenticate their voices and 

ideas. 

Such opportunities will provide a chance to think 
critically, communicate scientific information, as well 
as correct any misconceptions, and improve attitude 
and cognitive skills. Such a type of active learning 
maintains a high level of engagement and can spark 
creativity and celebrate different points of view (1). 
Exhibitions establish the expectation that all students, 
not just a select few, are capable of producing high-
quality work and will share it with people outside of the 
classroom. The team spirit encourages all the team 
members to do their best so that they can be proud of 
their work. Importantly, participation in collaborative 
tasks or direct contact with real-life artifacts can help 
students develop a stronger connection to the subject. 
The student audience will get a chance to learn from 
their peers and peer-to-peer learning is a much more 
efficient model of learning (2).  

 
Moments from the NGS exhibition conducted on 7th 

May 2022 
 
Through this exercise, I was able to see multiple 
shards of evidence of a healthy learning environment 
on our campus. Each team demonstrated excellent 
teamwork, with no member being over or 
underrepresented, and complementing each other to 
effectively convey the topic. The audience pointed out 
that peer-to-peer learning is more effective, which the 
students who attended the exhibition appreciated. The 
team members applaud the audience's curiosity and 
for the multitude of questions providing them with more 
opportunities to think deeply about the topic and 
making the event lively. Students from other schools 
are volunteering to assist the teams in setting up the 
models. Final year bioinformatics students came 
forward to show their appreciation for their juniors by 
presenting gifts to the best team to express their pride 
in their accomplishments, which they were unable to 
do due to the lockdown. Faculty members came 
forward to visit, encourage, make 
suggestions/corrections to students, evaluate the 
models, and promote the activity by forwarding it to 
other students. It is really a healthy learning culture on 
our campus. I'd like to thank everyone who contributed 
to the success of the NGS exhibition. Happy and 
Healthy learning. 
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Preamble 

We at SASTRA undertook a massive exercise of 
‘relooking’ and ‘restructuring’ the curriculum of B.Tech. 
and M.Tech. degree programmes in 2018. A variety of 
changes were introduced as part of that exercise. 
These include introduction of new courses, new 
experiments in lab courses, content restructuring and 
pruning, integrated theory and practical courses, 
alternate assessments etc. ‘Open Experiments’ were 
also one such value addition that was brought into the 
laboratory courses.  

Fluid Mechanics laboratory course is common to 
B.Tech. Chemical Engineering and B.Tech/M.Tech (5 
Yr Integrated) Biotechnology degree programme. With 
the reopening and resumption of face-to-face classes 
in March 2022, we operated this lab course in the 
‘regular’ on-campus mode during this even semester 
of 2021-22. Thus, the ‘open experiments’ introduced in 
the laboratory course syllabus was operationalized first 
time effectively from the even semester of 2021-22. In 
this article, we are sharing our observations from the 

first run of the ‘open experiment’ in the fluid mechanics 
laboratory course.  

Rationale of ‘Open Experiments’ in Laboratory 
Courses  

In a typical laboratory course, objective and 
methodology of experiments are drafted by subject 
matter experts and are shared with the students in the 
form of a structured lab manual. Students are expected 
to follow the methodology, record their observation and 
interpret the results. Such conventional experiments 
are primarily useful to hone the students to perform 
experiments based on a given methodology and in the 
interpretation of results obtained from the experiments.  

A more valuable learning outcome is to enable 
students to design and perform their own experiments 
based on what they wish to set as objective for their 
experiments. In other words, can students frame a 
‘question’ for which they want to perform experiment 
and can students design an experiment to seek 
solution for their question? 

A more valuable learning outcome is to 
enable students to design and perform 

their own experiments based on what they 
wish to set as objective for their 

experiments. 

‘Open Experiment’ is an enabling provision to facilitate 
students to frame their own question, design & perform 
an appropriate experiment. Thus, the experiment is 
‘open’ in the sense that there is no preset objective nor 
a methodology for the ‘open’ experiment in the 
laboratory manual shared with the students. Students 
are expected to come up with an objective in the 
domain of fluid mechanics, devise the experiment, 
develop procedure, perform the experiment as per the 
developed procedure, record observations and arrive 
at inferences. The objective behind ‘open experiment’ 
is to provide a platform for students to design and 
perform their own experiment and thereby 
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demonstrate their learning of a concept from fluid 
mechanics.  

Thus, the idea of incorporating ‘open experiment’ is to 
facilitate 

• Framing ‘questions’ in a domain of learning  
• Designing an appropriate experiment to seek 

solution for the question  

Open Experiments by II-year Biotechnology 
Students  

During the even semester of this academic year (2021-
22), the fluid mechanics laboratory course was 
conducted for 177 students of II-year B.Tech. and 
M.Tech. (integrated) biotechnology degree 
programme and the students were split across 3 
sections. The laboratory course was facilitated by 4 
faculty instructors, a TA and supported by two 
technical staff, Mr. Manivel and Mr. Sundaravel from 
School of Civil Engineering. The laboratory is 
physically housed at Nirman Vihar building. We 
provided a set of guidelines to the students towards the 
‘open experiment’. Being the first-run, we permitted a 
maximum of 4 students per team for performing ‘open 
experiment’. Each team was asked to come up with an 
idea or a concept or an objective which involves a 
concept of fluid mechanics. Students were free to use 
any laboratory facility available at SASTRA or they can 
also make their own protype models towards their 
experimentation. 

Initially there was a large spell of vacuum from the 
students. Not a single ‘idea’ was received from the 
students on the ‘open experiment’. However, we as 
faculty instructors did not want to immediately lose 
hope. We anticipated that there will be spell of vacuum 
from the students, as this was a first time such an ‘open 
experiment’ was carried out in an engineering 
laboratory for these students. More so, these students 
have also resumed their on-campus learning after 1.5 
years and hence, there could be other learning gaps 
as well. Further, it is not uncommon for students to 
sprung to action towards the deadline. As we neared 
the deadline for submission of laboratory record, ideas 
indeed started to pour-in and discussions sprung from 

students. About 45 ‘open experiments’ were performed 
by the students.  

The ‘open experiments’ can be broadly segregated as 
follows 

• Category 1: Experiment outside the laboratory 
manual 
o Students performed experiments which per say 

was not as part of their laboratory course 
manual, however such experiments were 
available for other degree programmes. 
Students searched and picked experiments 
that were performed by students of other 
degree programmes. Though in principle, this 
cannot be termed as ‘open experiment’, we 
collectively decided to permit such 
experiments. 

o Examples: velocity measurement using pitot 
tube, flow through mouthpiece, flow over weirs.  

o About 10 experiments were in this category.  
o These experiments demonstrated that the 

students can search for an appropriate fluid 
mechanics experiment outside their laboratory 
manual, can read through the instruction, seek 
assistance from the lab assistant, understand 
and perform the experiment, analyze the 
recorded data and arrive at the result.  

 
• Category 2: Extension of an already available 

experiment  
o In this category, student performed experiment 

by making minor variations or extensions of the 
experiment that was already available in their 
laboratory manual.  

o Examples: Changing the fluid in the 
experiment, such as using Milk, Corn starch 
solution; Performing experiment for a different 
size of the equipment such as for a different 
diameter, cross section shape, analyzing the 
available data from literature and see if the 
inferences were similar to the experiments 
performed in lab, etc.  

o The objective behind such experiments is to 
identify how the inference of an experiment is 
influenced by fluid and system dimensions. 
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Students were able to observe the scale effect 
(size, shape) in the experiments.  

o Majority of the teams performed such 
experiments.  

 
• Category 3: New experiments  

o In this category, students came up with their 
own ‘new’ experiment, which is otherwise not 
available as part of their laboratory course 
manual.  

o The students formulated the objective they 
wish to test and arrived at the experimental 
procedure. These could be crude or first-level 
proof of concept experiments. Rather students 
formulated ‘questions’ for which they wish to 
seek solution by performing an experiment.   

o Examples: Effect of viscosity on dispersion, 
boundary layer separation.  

o About 5 experiments were of this category.  

Learnings and Reflections 

The maiden-run of ‘open experiments’ in the fluid 
mechanics laboratory was encouraging. 
Notwithstanding the initial lag phase, the students did 
come up with ideas and performed experiments. There 
is certainly a definite small group of students who were 
enthusiastic and used this as an opportunity to go 
beyond the syllabus.  

This maiden-run also enabled us to understand the 
shortcomings which we can improvise in the 
forthcoming semester.  One such shortcoming is the 
duration available for students to arrive at an effective 
open experiment. In this semester, we focused on one-
time submission of open experiment towards the end 
of the laboratory course. This could have indirectly 
made students to put the idea of ‘open experiment’ in 
the back seat during the initial months of the semester. 
Possibly a more periodic follow-up on open experiment 
submissions might act as an external catalyst to drive 
the students.  

In this semester, we did not systemically collect data 
or analyze data on the conduct of ‘Open Experiments’. 
Documenting and studying how the student formulated 
the question, what was the driving reason behind the 

formulation of a question, what challenges the 
students faced in formulating the question or in 
developing the procedure, how was solution 
conceptualized for the question etc., could shed 
deeper insights on the learning behavior of students. 
This would eventually help the course instructors to 
reorient their classroom teaching to address learning 
gaps in the students.  

We also did not do any differential valuation of ‘open 
experiment’, immaterial of which category of the ‘open 
experiment’ was performed by the student. This was a 
conscious decision taken by us to promote the spirit of 
‘open experiment’. We did not want to have marks as 
a deterrent nor provide marks as an accelerator. 
Having said so, taking cue from Dr Suma Mohan, my 
colleague from Bioinformatics, we wish to have an 
exhibition of ‘open experiments’ in future. This shall be 
an open house wherein other students and faculty can 
visit and interact with students. We believe that peer 
appreciation and recognition shall act as a good 
stimulant for the student to design their own 
experiments. We hope that in future editions of the fluid 
mechanics laboratory course, students will come up 
with interesting and thoughtful ideas as part of their 
‘Open experiments’   

Some upcoming conferences 
on teaching and education 
1. National Conference on Education and E-learning 

(NCEE-22), 3rd September, 2022, Patna, India  
https://nationalconference.in/event/index.php?id=
1631502  

2. International Conference on Engineering 
Education, Training and Leadership, 27-28 
September, 2022, San Francisco, USA 
https://waset.org/engineering-education-training-
and-leadership-conference-in-september-2022-
in-san-francisco  

3. EdTech World Forum 2022, 15-16 November, 
2022, London 
https://edtechconferences.london    

4. International Conference on Engineering 
Education, November 18-19, 2022, Singapore 
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https://waset.org/engineering-education-
conference-in-november-2022-in-singapore  

5. International Conference on Engineering 
Education and Lifelong Learning, 20-21 
December, 2022, Bangkok, Thailand.  
https://waset.org/engineering-education-and-
lifelong-learning-conference-in-december-2022-
in-bangkok  

Books of interest 
1. Ethics and the Scholarship of Teaching and 

Learning,  Lisa Fedoruk (Ed.), Springer Cham 
2. The Intellectual Lives of Children, Susan Engel, 

Harvard University Press 
3. How we Teach Science, What’s Changed and 

Why it Matters, John L. Rudolph, Harvard 
University Press 

4. Minds Online – Teaching Effectively with 
Technology, Michelle D. Miller, Harvard 
University Press 

 

Journals of interest  
1. Journal of the Learning Sciences 

(https://www.tandfonline.com/toc/hlns20/current)   
2. Cognition 

(https://www.sciencedirect.com/journal/cognition) 
3. Instructional Science 

(https://www.springer.com/journal/11251) 
Forthcoming issues 
We welcome articles for this newsletter from all of you 
along various dimensions of the teaching-learning 
process. It is being planned that the newsletter will be 
released just before the vacation period starts every 
semester. A call for articles will be made once the 
semester begins. However, you don’t really have to 
wait until then to plan for it. You can send in your 
articles at any time in the semester to 
stl@scbt.sastra.ac.in  
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