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From Authors desk

Since 1990’s I had very firmly believed that IT sector is going to bring a revolution in the
world, and it happened. But truly I never thought that I could see this day being involved
as a teacher who loves teaching, creating the futures and hopes for a better world. Never

thought to see a time which this pandemic Covid-19 showed us.

February 2020, made us face an unprecedented situation due to the spread of pandemic
Covid-19, am sure not a single soul would have even imagined such a situation to come
in our life time, but yet we are here facing it and fighting our very existence. These
Covid19 days have taught us so many things in life. Showed us so many possibilities good
and bad which are evident for mankind. Made us scared of the worst nightmare we would
have experienced in this life time. But at the same time has also taught us the essence and
meaning of life, importance and value of our mother nature and our natural resources,
taught us the value of certain works which we had always thought to be irrelevant, and

most of all the talent to survive, exist and coexist with others.

While so many of the doctors and medical staff, municipal workers, police, electricity
workers etc. were doing their jobs in the challenging Covid-19 scenario, I was getting
desperate to do my bit of contribution in a way I could and so I was doing my part of job
by teaching and giving finer tips to the performing arts students and to other social
platform acquaintances on Face Book and Twitter. Yet something still was missing in me
and wanted to do more for the society and future generation. Then one fine day Mr.Rabi

Kumar (One of co-author) gave me this idea of publishing a book. I had just started giving



online guidance to my students and BHU had initiated online sessions. I was personally
also attending many webinar’s online education and its impact and hurdles. First my idea
was to write it all by myself and publish, but then lately I thought why not to collect
opinions of few more stalwarts of different verticals and fields and register their opinions
and experiences about online education. That was how this concept of publishing a book

came into existence.

Motive behind this new thought was to provide more and more point of views and
suggestions to the readers and specially students who were just being introduced to this
new normal of online education system. I was sure such opinions that to coming from

some brilliant but different minds would do a great amount of value addition in the field.

I went into a thorough research before I could zero in the connoisseurs of their respective
fields and subjects who were also well known to me. The book got lucky and we got

valued opinions from almost all I had in mind.

I feel so lucky to get blessings of PadmaSri Rajeshwar Acharya for this book and he

also personally contributed with his valuable words.

I would also like to thanks Mr.Neelabh Srivastav to publish this book from Notnul, and
taking personal interest to bring it out, I am so thankful to Mr. Mehul Dave, who is always
so supportive to finalize all the finer points and other issues which are important for a
book to take real shape. My blessings and thanks giving to Ms. Sukoshi Nagar,
(Industrial Designer) for thoughtful cover designing and last but not least my heartfelt

blessings to my dear son Mr. Suvigya V Nagar for always giving me his help to make



possible all the work 1 do. Extend my gratitude and heartfelt thanks to the below

mentioned dignitaries who gave their valued time and opinion for this book:

1) Dr. Anshu Shukla (Varanasi)

2) Dr. Amit Kumar Verma (Shantiniketan, West Bengal)
3) Mr. Mehul Dave (Kolkata)

4) Dr. Preetesh Acharya (Varanasi)

5) Mr. Rabi Kumar (Asansol)

6) Ms. Rituja Gupta (Kanpur)

7) Dr. Siddharth Lakhotia (Varanasi)

8) Ms. Swati Yadav (Kolkata)

9) Dr. Putanjani Purgus (Mauritius)

10)Dr.Vidhi Nagar (Varanasi)

This book “Online Education in Covid-19 (Valued Opinion) is just an effort from myself

and the other co-authors end to highlight issues like

1) Introduction of Online Education and its Value at this moment of Covid-19
Lockdown.

2) Online Education and its methodologies.

3) Online Education and its acceptance amongst students, pupils and faculties.

4) Online Education and required Infrastructure.

5) Online Education and its gaps for improvement.

6) Online Education and its future in our society.



7) Online Education a momentary solution or permanent substitute. Etc.

I am sure our efforts would add a lot of value in the present as well as in future times to

come.

We would as a group unite and try to bring in more “Valued Opinions” for the society

from time to time on topics than prevailing.

With the blessings of my Mother, Father and Guru’s a humble effort, looking forward to

your “Valued Opinion” on this book.

FNT: HHY AR

“Yoga leads to dexterity in actions”

(i srerd Tiar 2/50)

1* June,2020 Vidhi Nagar

Varanasi
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When a torrent dies down, the strongest trees lie uprooted and the roads run shaky. Sappers
arrive and rebuild them. In the postCovid-19 scenario, we the educationists and educational
administrators have to be the sappers, the road builders. The sudden transition from on-campus

learning to exclusively distance learning is challenging for both faculty and students and has
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required a lot of preparation and other efforts in a short time. Our perception determines our
response. We need to transform ourselves into a considerate, compassionate, caring, supportive
and yet firm facilitators on whose decisions depends the transforming of obstacles into
opportunities. It is undoubtedly an uphill task but it is a survival mechanism. Several seen and
unseen difficulties and challenges waylay us. Often opportunities come in disguise; therefore,

many of us fail to recognize and grab them. So, let us be alert and watch for the opportunities.

Initiating Changes in Teaching Learning Methods

We can consider this as an opportunity to reinvent the education process. The journey from
brick classrooms to click classrooms is not an easy one. Each of us will have to get accustomed
to the role of technology in this process and prepare teachers and students for these changes.
The process of unlearning, learning and relearning will have to be accelerated. The major
change that the students will have to undergo is giving up the spoon-feeding received in
conventional classes and will have to fend for oneself. This preparation will have to begin much
beforehand. Unusual times demand concerted and out of the way efforts. The first step to
dealing with the shift from traditional curriculum delivery to online teaching is to maintain a
semi-equal sense of urgency among faculty members and those who are involved in curriculum
delivery. A comprehensive discussion of possible alternative means of communication (since
face-to-face meetings may not be possible) for all faculty and administrators must be held in
order to introduce the need for continuing the learning process using an online/distance learning
approach. The transition of the curriculum delivery from face-to-face instruction to

distance/online learning requires a lot of time and work from both faculty and staff members.

11



Many of the faculty members are not net savy as earlier they were only using it for online marks
uploading or for their academic publications. Online teaching is entirely different from

traditional mode of teaching and needs a different set of skills so as to keep up with the pace.

Faculty plays various roles in online teaching, so training that builds these competencies among
faculty should be provided. A more elaborate plan for capacity building needs to be designed

and implemented after the emergency situation concludes.

Curriculum delivery

There are three main modes for implementing online learning: the synchronous, asynchronous,
and blended modes. The synchronous mode allows learners to engage in discussion with
instructors and classmates using the learning management software (LMS) or LMS-equivalent
application at the same time; the asynchronous mode allows learners to carry out discussions
over the internet at different times. The latter does so by using tools such as discussion forums
or email exchanges. The synchronous option has the advantage of allowing for instant
interaction and feedback, while the asynchronous mode allows for more control of pace and

timing.

In the case of a sudden and forced curricular transition, in order to overcome the challenges of
online teaching and related technical difficulties, the authors recommend beginning with the
asynchronous mode. Simultaneously, training faculty in best practices for synchronous teaching
could take place. When teaching asynchronously, discussion forums and chat rooms can be

used to enhance student engagement and interaction. Numerous strategies to increase

12



participation have been proposed, including minimum numbers of posts, awarding marks for
particular posts, or carefully constructing questions that are engaging. Awarding marks for
particular posts is likely to increase the number of overall posts. However, these can be in the

form of mini—assignments rather than requests for students’ spontaneous thoughts .

Ensure student engagement and motivation

Because students in e-learning environments are more independent than face-to-face learners
and content and activities are created and determined by faculty, instructors must do more to
engage and motivate online learners. Clear instructions, as well as pre- and post-exercises, are
required to engage students with the teaching materials. Special care should be taken with
planning and recording video content. The following measures are recommended when using

video in higher education:

® orienting students to the video content;

® using interactive elements to promote student participation;

® aligning videos with learning objectives and course outcomes;
® integrating PowerPoint slides;

® including the lecturer’s image,

® on-screen captions, and a transcript;

® avoiding cognitive overload,

® and limiting video length (Dong and Goh, 2015)

13



® Other activities, for instance multiple-choice questions and mini quizzes, have also
been shown to be effective in engaging students taking part in online learning

(Irizarry, 2002).

Consider student assessment

Assessing curriculum delivery using online/distant learning approaches should focus on the
assessment of “formative” learning rather than “summative” learning. Thankfully, there are
already numerous online tools that assist in this process, Interestingly, simple tools such as
Google quizzes have proven to be just as effective in giving frequent feedback to students
participating in online learning (Anderson, 2019). For summative assessment for the assessment
of the knowledge domain, there are many options, including modified essay questions,

assignments, and open book exams, using a variety of appropriate tools.

Anticipate challenges and plan for how to overcome them

Several challenges that the academicians have faced during the implementation of online
teaching, include internet connectivity at students’ locations, and a lack of skills among some
faculty members or instructors regarding the use of specific online teaching technologies. To
overcome the challenges, self-learning materials in various formats — print, audio, video can be
provided to students so that they can use it afterwards also. Given the uneven development of
technologies in various parts of our country, online learning cannot be seen as the only solution

for remote, rural and resource-poor communities. We have to offer at a range of technologies —

14



print, radio, television, computer and the Internet to combat the challenges. Developments in
web technologies and increased access to mobile applications open new possibilities, but

solutions must be tailored to specific contexts.

Monitoring and evaluation of curriculum implementation and continuous improvement

Several tools can be used to monitor and evaluate the implementation of online teaching
approaches. We recommend seeking student feedback following each session and obtaining
daily feedback from faculty members in order to fully explore areas for improvement. This can
be achieved with the use of a simple online questionnaire sent to all faculties that covers the
following topics: the number of planned sessions, the number of implemented resources per
session; the type of e-learning model/s used; comments on student attendance and interaction;
the challenges faced during implementation; and suggestions on how to avoid these challenges.
The results of these evaluations can be used to design an improved contingency plan for future

emergency situations.

Arrangement of Expert lectures

Expert lectures, plenary talks by eminent persons, specialists in various fields meant for all
students may be arranged as it is easy to manage guest speakers for online delivery. No extra
time, cost and effort have to be mange for organizing expert’s lectures and it is also easy for the

speaker to manage it from their own places.

15



Dealing with students’ stress

In face-to-face learning, faculty can observe how their students work and learn and how they
interact in the classroom. In online learning, however, it is more difficult for faculty to monitor
individual students’ behavior and responses. Several studies have revealed that online learning
is more stressful for students than face-to-face learning (Gillett-Swan, 2017). The design of
courses can work to alleviate this stress. In transitioning to online learning, teaching materials
must be adapted for online delivery. Minimizing the number of synchronous sessions per day
by providing recorded video content has been shown to be beneficial during a sudden shift to
online teaching. Providing time for self-directed learning, as long as this has clear instructions,
also minimizes student stress. Continuing academic mentoring and having devoted office hours

for students is also important.

New SKkills for Students

Because learners and teachers are separated by time and space, some kind of technology or
media must be used for communication between them and along with it learners / students have

to acquire new skills to cope up with the situation.

1) Switch to self-learning mode, research mode;

2) The expected change will lead to a movement away from rote learning, mastering,
reproducing information and becoming a cog in some machine to experiential learning,
reflecting and gaining knowledge and becoming wise;

3) Developing problem solving, crisis management, decision making skills;

16



4) Being able to distinguish between facts and opinions;

Ensuring Academic Honesty

Online learning is a valuable commodity to higher education via which institutions can extend
their academic missions beyond their brick and mortar campuses. Although online learning has
become a definite asset to institutions and learners alike, the problem of academic dishonesty-
- in ways both similar and dissimilar to traditional oncampus, face-to-face classes-- has emerged
as an important issue for this new educational medium . Ensuring academic honesty is a
challenge for online course where technology use is axiomatic to learning and instruction. With
the Higher Education Opportunity Act of 2008 (HEOA) requirement that online course
providers reduce opportunities to cheat and verify student identity, all involved with course

delivery must be informed about and involved in issues related to academic dishonesty.

Plagiarism, fabrication and / or falsification of course content are a major concern on the part
of faculty members. Five forms of academic dishonesty are evident in online courses: collusion,
deception, plagiarism, technology manipulation, and misrepresentation. Maintaining academic

integrity is one of the major concerns of online teaching learning process.

Reframing academic Institutional setups

Academic institutions will reopen in course of time but they need to change their existing

setups so as to combat with the situation.

17



The first is the challenge of health and hygiene. As the custodians of the total wellbeing of

staff and students a serious thought to the following urgent preparation is advisable:

* Disinfection, fumigation (frequent) of the entire campus;

» Temperature check at the gate;

* Masks checking at the gate;

» Water and Sanitizer supply at the gate;

« Strictly staggered (zigzag) seating arrangement;

* Medical help, at least on call;

* Psychological counseling may become a growing need. If there is Psychology Department
with teachers specialized in Clinical Psychology, one can manage this task in-house. The
teachers can be deputed for short training and can be of immense help both on and off the

campus

A holistic approach certainly includes all relevant aspects and activities of cultivating the
young minds. The college will have to redesign committees and their responsibilities; they will

be required to rename the committees and their duties/roles. Therefore:

* instead of a Discipline Committee they will require a Health and Wellness Committee:

* The Examinations Committee will have to bring about newer methods of assessment

and testing whether the outcomes have been achieved.

18



®* The Time Table Committee will have to work out slots on virtual platforms to arrange

online classes.

®* The Sports Committee will have to innovate and think of conducting new games to

ensure that students continue with their sporting activities.
* The Arts and Drama Committee will have to consider newer online methods of tapping
the talents in students.
6) Preparing good quality reading material for students, writing blogs, encouraging students to

write;

7) Encourage participation in local issues so that the institution receives the support of the local

community (especially in rural areas).

Challenges and Opportunities

Forewarned is forearmed. After having identified the crucial activities and modalities in the
beginning of the academic year, it is appropriate to pause to consider the challenges and

opportunities we may have to encounter.

Opportunities

® C(luster approach, sharing (Paramarsh);
* Free wider choices: SWAYAM, MOOC:s;
* International expertise available;

* Industry expertise available;

19



* Part self-assessment facility;

* Working (T-L) from home.

Challenges

* Resource, workforce and cash crunch/deficit;

® Uncertain enrolment; absenteeism;

* High dropout; redundant hostel upkeep;

* Obsolescence: need to update new courses;

* Cramped schedules for co-curricular activities;

* Health issues: Psychological counseling for depression (in all stakeholders);

* Rescheduling, space crunch (“staggered” classes) due to social distancing, increased

workload;
* Technology challenge (including disruptions);
® Increased demand for skills courses;
* Working from home & in shifts (for batches);

* Online modes of evaluation + Self-check (heavily objective type of testing);

Conclusion:

As mentioned above, several seen and unseen difficulties and challenges ambush and siege us.

The going is going to get tough; so we have to be tough to get going. The most difficult thing

20



is the decision to implement the necessary change and to continue spearheading that change
with resolve. Peter Drucker has aptly warned, “The greatest danger in times of turbulence is not

the turbulence — it is to act with yesterday’s logic.”
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Afteralmost 67 years of Independence, malnutrition continues
 plague India. Even while vast segments of resource-poor
ple suffer from under nutrition, part.lcularly micronutrient
ieficiencies (hidden hunger), there is a growing incidence of
shesity and chronic diseases like diabetes, cardiovascular
diseases, cancer etc. Both the ends of this grim spectrum are
it least partly due to changing food habits, loss of mllletsfmm
the diet being one of them. Millets offer unique advant: e for
bealth being rich in micronutrients, particularly mmerﬂs and.
Bvitaming as well as nutraceuticals. These phytoch
teve been shown to mitigate above mentlm hiron -‘m
to s can also withstand environme
Wirought ang warming. Thus, thest
bmgers for evergreen revolution:
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Complimentary Vs Weaning Food

talk of complementar fo :

: W}tlent :Se in the total growth andydevzii’ 1 Play,
importan RN ] OPmept o &
Along with mother’s milk, infants require NUtritio,, of chi d‘;ﬁt}
and calorie-dense supplementarjir foods tg Meet ¢}, Y bajy,
nutritional demands .of the growing body (Y&seen :tmcf&a'
Complementary feedm_g is the process that startg wh&l" 2%_
milk is no longer sufficient to meet the Nutritiona) y en 1;,,%;
of infants, and therefore other foods are needeq inqlélrg%
breast milk. The term ‘weaning foods’ are now . day: dltionh
recommended to use as a synonym for ‘complemen n“_ Ry
because the term ‘weaning’ meanstotal cessationgfbreastf__ s
In order to have optimal growth, development atgd i&dmg
infants should be breastfed for the first six Monthg n?al'th'
Thereafter, transition from only breast-milk o other golig ,
semisolid foods, along with breast-feeding is refemd“d
complementary feeding which covers 6- 24 months of age
2000; WHO, 2003; Sajilata et al., 2002; Alexander, 1983 Lutte;
and Rivera, 2003; Prentice and Moore, 2005). The World Healty
Organization (WHO) issued a global recommendation from th,
previous recommendation of breastfeeding of four to six months
of age to a full six months to extend the period of exclusie
breastfeeding as breast milk has got all the nutrients that bahis
need to stay healthy and grow. But after six months of age, it
may become insufficient to support the nutritional demands o
the growing infants and hence, there is the need to complement
breast milk with other foodstuffs which can help to improve af
deficiency that can result from such inadequacy (Tkujenlolaand
Adurotoye, 2014), Complementary feeding is the process bf
Wh.lch Infant progresses from a diet composed of only hl'eaﬂtmﬂl
orinfant formula milk to a family diet consisting of wide “new
of food which ig necessary to ensure that nutrient &
Eﬁ;‘;;ng'ﬁ;? 11311;1 c;li:clflec_[uate. for healthy growt!'l and l::i’:l!:gmi
feedin o c00d (WHO, 2003); Sppropre ues Wi
maintf‘ Practices involves a combination of teﬂhmqhﬂ& ah
simultallrlléng lth? broast milk i:n g f other adld
or semj ?.us Ys Improve the quantity and quality 0 slement&?

solid foods suitable for children. Good comP

a
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e high in energy content and algg gy, *¥ Food 35,
; opsure adeguate growth ang dev:ir
Lot 4 plEI?gntmy;ﬂﬂ}fS Sll'énu1d be guft_, thinin::]pm.ent of
" qre digﬂﬂtlble and should not contain gy hnnslst’.“'“
: iy ause Chﬂk}ng during BWHHUWing_ Foo ds&rd Pleceg
'q.?-,i B 1;13{1 ently since infants have small stomachg shoulq pe
: 2l fred t one time: Cﬂmplmfmntﬂrﬁ’ foods shoulq nﬂfld cannot
uch 2 and odour nor it s}_muld be spicy andmtliler have
i 2011). Nutrient fortified cereals aye 32}:&* foods
‘{'ﬂs,ﬂﬂr ontary foods introduced to the infant, followeg h; &ﬁ:ist,

otables 11 most (Feveluped soCleties, A Numbe i
8% fortified proprietary formulas are g T of

. Vvailable ;
onvene” countries but they are often too expensive ﬂtm:}:l :}‘Eut,I:f

jeveloP jower income families. The use of
h of food that can be easily prepared, ag;ﬁ;hlza:ii
o, isONE feeding altern_ta_tive th_at hasbeen recommendeq
ove the effect of malnutrition on infant and young children
Akinola et al, 2014). To prepare coml?lementary foods for
F ants and children the use of high nutrient dense food stuffs
ike cereal, legumes, fruits, vegetables and animal food products
15 been suggested by a numl:aer of researchers (Akinola et al.,
g014; Bala et al., 2014) . To improve the nutritional status of
Jildren, different forms of gc:unummal and protein— rich plant
airtures are used. The traditional weaning foods are based on
al staples and millets usually cereals such as rice, wheat,
wrley, maize, etc. These serve as major sources of both calories
and proteins in areas where consumption of cereals is primary
ud their quality of protein is generally low. The amino acid
mofiles of cereals show that they are generally lacking in lysine
adtryptophan but have sufficient amount of sulphur-containing
minoacids, methionine and cysteine. The protemn of leg_uminn.!m
seeds is considered to be a rich source of lysine and its majo?
iicency lies in the sulphur amino acids metbionine and
%steine, The chemical and nutritive characteristics of lem;
f&';iﬁ llllllaced them as natural complements o ue;e?l m?:m
p miﬁceﬁl“‘ and Fashakin, 2005). Complementaty 84 & 0 o)
only from cereals are daﬁmentm*mm ol
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i sonable quantities in legume _
'l]?h;:;ore, when legumes are b]endedawi(?hlﬂsa &
proportions, a mutual complomentaion op ey ping,

consequent unprovemegt N protein §
(Ghasemzadeh and Ghavidel 2011.). Toing & is W
and nutritional wort_h,.ccreals, milletg and Jq the r“he:,?hh‘q
pre-processed by milling, fermentatiun’ fap ‘Meg g %aﬁ‘!
ete. It has been found that germination oy ap;::mf*ﬁﬂn, H%E)
technique which increases and enhanceg the nutm!g i ;_“?hh?
cereals and legumes. Severa] studieg haveut“ﬁ?e ‘s'él,ﬁ.‘
germination can increas,a the protein ontens Te Doty Uy
dietary fibre, increases mineral bioavailabﬂit}, uf;: ad‘ﬁ_ﬁm .
like calcium, copper, manganese and zing, inﬂ!‘eag aca ﬁle“‘!hh
concentration of riboflavin, niacin ang ascorbic f-;the oy
also decreases the content of phytic acig and tan;linmmmam
processing increases the oligosaccharides 8hq . IF‘:El‘Ea},"
absorption as observed in rice, wheat and haﬂe}.&mm,%
useful in preparation of low bulk Weaning foods' Mal i
activates the enzyme amylase and dextrinifieg g A5 mals

2008). Since germination is affordable and more Eﬁ’&cﬁ? sy
incorporated in mixes to contribute to the impruve% It‘ﬂs_

nutrition value of complementary food mixes, Pmcm&‘eﬂt o

based complementary food should contain milleq nm&?ﬁ

legumes combined not less than 75 Per cent and the P“ﬁﬂuct'iu

intended to be mixed with water or milk before consumption, 4}
ingredients, including optional ingredients, shall be clean, g
suitable and of good quality. It may also contain following
ingredients - protein concentrates, essential amino acids jodixd
salt; milk and milk products; eggs; edible vegetable oils and fals
fruits and vegetables; various carbohydrates such as sucrs

dextrose, dextrin, maltose dextrin, lactose and carhohydmt

rich foods like honey, corn-syrup, malt and potatoes. The-iﬂ_.ei?l

time to introduce complementary foods in the diets of infantss

difficult to pinpoint, Complementary foods introduced to0 P
are of little benefit to the infant and may even be harmﬁﬂd;;s
the possibility of choking, developing food allergies, “ro?w
an infant to consume less than the appropriate amquntf@_.m
milk or infant formula, Introducing complementary ios il
late may cause an infant to develop nutritional deficienc

.
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; f develupmental readine

pat PE;:::VE difficulties learning to E::'c;j;n
i rﬂﬂ]{ey are introdl._mEd later. When co
: t Lced apprnl?nate to the developm
;"ﬁ of® int tritiﬂﬂﬂl requirements can be met a
p“;' nt put’ 18 can de\fi.’.lﬂp prnpeﬂy_ Pediﬂt’,ric S
e ﬁeding gree that complementary foods shoulqd nzlt:u%r;

S e BB o hefore they are developm
& 9 _ . entall
b edt0 mf-’nesﬁ occurs in most infants betwegnriagiin;

" red :
¢ . this A, 2009) . Protein energy m S
¥ of agztritsi'l'[:‘al deficiency cnnditioiy thf?'f,g:”;z s
# Aant nm-itica] transitional phase of weaning infa:::
% iheir physiC al and m:ental growth. This could be due to
ﬁphﬂﬂ.fe jecline in the incidence of breast feeding observed
 Jast 25- 30 years (Acharya and Shah, 1998), This
% " an be prevented to a large extent by introducing
ﬂ?unfﬂa is of good quality and quantity at right proportion
gright stage. Malnutrition is one of the major causes of
ol %;it}' o mortality among young children in most of the
gardt 5z countries. TO minimize this, low cost infant
entary foods have been developed and are being
opled 10 the needy throggh state-sponsored nutrition
prveption PrOGTAmImEs. Desikachar (1992) stated that the
soplementary food mix should be nfutrl1_:mnally well-balanced
gproteins, fat, carbohydrate,ﬁeasentwl vitamins and minerals.
f1chould be precnﬂked, if possible, so that it can be fed to babies
s asoft product by simply stirring in hot or warm water. Many
mmercial weaning mixes being marketed in India are at high
| ust, therefore it seems necessary to formulate low cost and
uiritious complementary foods from available ingredients that
a easily be prepared at home. The prominent brands of
aning foods available in the market are offering excellent
Tfumnun for babies but are expensive which cannot cater to the
s of babies belonging to the low socio-economic strata. The

ﬁ:rm“hﬁ“n and development of nutritional weaning foods from

E%:'laﬂd readily available raw matermlg haarecelved a lut, pf
105), " in many developing countries (IJamtimland Aroge,

8equently

plemﬁntar;r
mplememaw
ental stage of
ad eating anq
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indian Millets

Indian millets are a group of Rutritigy,
§

tolerant and mostly grown in the arid apq = In:: riy,

India. They are small-seeded grasses helnnging 1::'rl 4 %

the

family Poaceae. They constitute an impﬂl‘tant :

fodder for millions of resource-poor farmeysg & ;“E%{

in ecological and economic security of Indig. Thp V4

iy

a“ # 4 4

also known as “coarse cereals” or cereals of th:i’r&p%mﬂﬁﬁm*
Z 1'"_]
Fice a4 th;ﬁﬁ

Millets are nutritional_ly superior to wheat and
rich in protein, vitamins and mineralg, They fife

free and have a low glycemic index, making alum:
I igey

people with celiac disease or diabetes. Indig j5

exporters of millets in world. The term millet inchy d:.? the tu::
of small-grained cereal grasses. Based on the Brain o Ny
have been classified as major millets which inclu;?e'"ﬁmh

and pearl millet and several small grain millatg

finger millet (ragi), foxtail millet (kangni), kq dﬁ‘::i,lﬁiltw'
proso millet (cheena), barnyard millet (sawan) 'and Httlew

A

loog

iy

HI

e et I S T ] et

(kutki). nlly
Types of Millets
Millet Botanical Name "
Pearl Millet Pennisetum glaucum .L i
Sorghum Sorghum bicolor
Finger Millet Eleusine coracana
Small Millets
I. Foxtail Millet Setaria italica
IL. Barnyard Millet Echinochloa frumentacea |
I1L. Kodo Millet Paspalum scmb%
IV. Proso Millet Panicum miliaceum I-:________
V. Little Millet Panicum sumatrensc




mill
ets as C"'“‘p“'ﬂtnta,y ”

____-‘_‘__-___-‘_-_-'_‘

T illets: 1.Buck

: Wh.g::‘{;u“'lﬂ e

——

—

pe ’\mlml;lhus (Chnulm) Amaranthus viridis
A ——

—_—

alth Value of Millets

1 are rich source of fibre, mj

" ¥ m
 yins. AmODE the millets, pearl mm‘;"fl‘alg_ and B-
vitd tent of macronutrients, and mi (1?9‘31'&) hag
f"mp'ghest G ;; p, folic acid and riboflavin F‘-:mn“tn.ema such

' oy SOUXCE of calcium. Though low in fat conte
n nt‘

in
pUFA (p'glyut:iaaturi_ited fatty acids, It X
4is V% . ] amin® acids, like lysine, threonine, vali;s also rich
b osenti® " :ds and the ratio of leuci ine, eulphmny
amino acl s 0 of leucine to isoleucine 3 ‘
8 e chemical score (percentage of the most limiti,is
a‘,glut ac;i ompafed to a st.gnda}rd protein like egg protein) ff
wamf illet i pout 50 which 1s relatively better than other
ﬁpg': Jowar (39) and pearl millet (4_3) (FAO,1970, Eggum et al
2.5 Lrveys conducted by the National Nutrition Monit,uriné
gre!;ﬂ 9009), ICMR how steady reduction in the
jary intake of all food groups mqluding cereals (millets) since
1§75, Since id-90s, the consumption of even cereals falls short
: _There has also been a sharp reduction in the

. protein, calcium and iron.

stake of energy

senefits of Millets

4 Millets are highly adaptive to a wide range of ecological
conditions and thrive well in rain-fed; arid climate and
they have minimal requirement of water, fertilizers, and

pesticides.
¢ Health-promoting nutritious Crop: Gumpared to other
wereals they have superior micronutrient profile and
bioactive flavonoids.

’ M_mEtB have a low Glyc
With the prevention

They are good source of minerals like:
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., Millets are gluten-free and can b o
disease patients. nﬁnmﬁ b
r&-&'

prevention of hyperlipidemia and rig} ﬂfmc;ng%
-y

Millets are found to be helpful with the .
Bl:‘II, and high blood pressure. red“mﬁnq

s
- T

2R R B R

& In India, Millet is generally consumed with1
creates mutual supplementation of Drntein'%\%
amino acid content, and enhances the ""ﬁ!anum-r%ﬁ

of protein. ‘h%r

& Millet based value-added products in ready ¢,

to eat category are easily accessible and conyep; Ty
urban population. tent ty g,

a e T R W OWE

& Millets are used for dual purposes as food as well 55
which make it more farming efficient. Slodly

& Millet cultivation helps to reduce the carbon footprint
Millets as Complimentary Food

After birth, the first 1000 days of life are a critical stageand)
window of opportunities for healthy growth, including physial
social, emotional, and cognitive development. Similarly, th
adolescent stage is another important growth period i [
human life cycle. Although several other factors affect grovd
(e.g., infection), diet is a major factor which cannot be negl
Nutrient deficient diets hinder children’s short and longded
physical, mental, and emotional development, aﬁenﬁl!ﬁnf*d
individual development but also economicand sonial&‘*%
?f the country. India’s latest National Family Health il
indicates stagnation in most indicators related tothanuﬁmﬁ
status of children including underweight, wasting, St
iron deficiency anaemia.

vl
Child malnutrition is considered as & Bensl.ﬁ.l"e;spjn}&
the overall levels of food insecurity and hunger- T:l: hﬂﬂser v

Development Goal 2 (SDG 2) aims to eliminate *

y
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of ™ to address the gl diet, oypqe
o, need®d global challengg oAl

r lopi from Bi:;
hﬂ“gewhﬂat'" ;1, The traditional crops, such PING countrigg of

as mi
d : otein, iro . millets, are

ch i | long with oth er milletg

jch 10 calcium a other nok e

1ing in other staples, such as mill;lemth“; =
» Telined

COmesg

.onts are essential during th
\any El‘:‘:::ageﬂt especially for linear skileta? mh%and
:levelﬂ’mgdequate supply of energy, amino acids, and b:xe
o jiﬁ inerals such as calcium, phosphorus, magnesium aned

ther ions and vitam_ms, such as vitamin C, ]:)r and
gne S::ired for collagen formation and bone metabolism ajndjm-

tasis.

Given the high nutrient content _Df millets, understanding

- role in child growth would be instrumental in achieving
lhm:ainable nutritional security. Millets secure the sixth position
gﬁg’lﬂbﬂl Prgductl()n of cereal grams and remain a staplg food
-mmamr rural marginalized regions of the world. With rich
B es of many vital nutrients, they have promising potential
o combat nutrient deficiencies in third world countries. In
Jldition, millets are recognized as smart foods as they are “good

4 i you” (nutritious and healthy), “good for the planet’ (e.g.

an survive with less water and other inputs and have alfaw

4 carbon footprint), and “good for the farmer” (e.g., sUrvive in high

4 imperatures and resilient). However, their beneficial eﬁ'ectB ::1
dien neglected, especially their impact on growth, as repo

ngeientific studies decades ago.

|
l
I
i: Nutrient requirements generally vary by age Burmg
|

sence, typically the weight OUDES Ly psontal
A eium, iron, and

%% in healthy individuals. During this
: irients are required, especially prow
: ‘;:E}nﬂ, to support bone accretion z
J: il In, especially branched Chai s
.. Ur containing amino acids; 38
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to support the development of muggle
are especially important 'durlng adol Eﬂcenaaﬂ‘ ang
remains as a priority nutne_nt for bone gl‘ﬁwi:; El(ﬁut o
the tremendous growth periods of infancy (6 ®8egy, "
and adolescents (13 to 18 years). 8t 4,

Finger millets have a threefold highey
calcium than milk, and calcium retentjop is “Once t
millet than for any other staple. Moreover, mil] Phee [ﬂr?'*
methionine, sulphur amino acids, compareq t:ta,"’“htain%

refined wheat. Many studl:efs reported that i the &d,.h:‘h
there was a significant positive effect of rePl&cing ri:% d:ui
wi

on height, weight, MUAC, and chest Circumfel'&ncg- t i

age groups (infant, pre-school, school going, ang m%
These positive effects of millets are attributeq ¢, ;‘i“h&%
high content of growth promoting nutrients (especi h:rm’
amino acids, total protein, and calcium in cage of ey

given that the rest of the diet was similar between g mL

So, more attention should be given to homemade gy
millet based complementary feeding techniques, usinghg
and traditional processing methods that increasethgnuuiw
content of the prepared foods. Soaking, germination are fi
economical home based methods. Millets recipes are espeg
beneficial in fulfilling the nutritional requirements of lag
intolerant infants. Many millet based recipes are availahl:
https://apeda.gov.in/milletportal/files/Millets_Indian_Recipes

Healthy choicel.pdf
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AR Wi U Ao ATTRE T 1T & elteh:
ATAT AT WIS HAATHT
. 3y JIEFAT, THITHTE S
THA FHAT AT, TRIUTHT, I 92397

SICR I
Teh WTeeh T&ean ST, Toh
gaeEe, foor @ midflardt ok wam
firerh; 3 W weg €, S =R Sfiaauw
WIS FIAH! & T &9 3| AR
S WEaHeE FarH!, 9= Ter FIar & AW @ S
ST ®, WA WAl U 3R AR U Sl & 7ed
gfeheal § A T | A9 A ATed AN T I 4 ITH G
I Y 1 ST F1 T &1 foram) v = faeeh s Y afgai
@ FA & fo1g I e audvr 3t 31ge 3 wohed 4 3%
TR ¥ o TdAT §ATH § e A7 9g fean e FaeH
T AgrTl Afthed 9 T MHlae, |iee, Rranfag, H‘Iﬂ'lﬁliﬁ
=T g 39 F TG, Wmuﬂﬁ%uﬁmlﬁ
AT, wﬁwﬁaaﬂtmwaﬁﬁqh%%qm%sﬁat
aﬂtma@uﬁgﬂa%%ﬁnﬁze}l

FYATH!, TEIRT HigIAT

Wi e Sisft FIert 1 9= w e wegaiy fég et
gft@r # 11 Fe= 1888 HI eqETE § I 941, W I+ fiy,
QIR W Bl I T, e WEEeE SR 69T § U
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dedieier (T 3T =nfae i) 9 38 ot wrifires
fire firg & i Afgs i e 3efivf A & @, FoeH 3 3=
g & fore faaae v, dr § yasr foram see oe, I8 <.
St R s, sl Q) SrEf s % fareE % srer ge EIm
¥ g9 3 & I I o ° fswifaa o fear man, 59 wen
% 91T 3= dre & fordlt 3= e § yaw A& firem ok 3R
A 9gTE & T Q0 ST 99N 1908 H IR [ F FHEA
Hierst § g q foram aur e & st ferafarenera @ sfoem 3k
CRHIERLRCAC R

3G 18 IEH TR & JIAFHIR Hicis J 1912-1917
% S 3 3ferere & TibEt & ¥ 8 FW fora | 1919 737
yfafea e fog faforener & oorifa fagm fonmr & s
fgeh foram T 37 1920 e € @ 37 1920-1927 T TETEHT
Tt g Tl TeRa femdis & wumeEE @ 3l w R
AT 39T TN BT |

g frafaenerg & e # off, ot @dear qum §
afa ¥ @ mina <N 98 M 9 F @ AR
yfaures I o wiefish @ v fi wdFar & yfa A TR
yfdergaT & e ¥ e o

TardAaT HuT # st Rreror 6 & o & geht geea
ETHT et & &8 | Miefisht & spfa e i e g
AT AT I T B M 3 AW Afere, Fia=a 3rasm
3N R RA Bie! Ao & & R e 2 fF 7=
YT e H st & e aeantt & &9 9 s fRar om
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=ROT S a1Y F WeAd1 a9y Ht ggeit rawman i
HTETE ST WA FAATHT (Siet FIATHT) T6% 'STANF
arferd gQ) Tiefist % foRR S @ S 9RO 9H 9 H
Torifer IR A | IR 37e sifhrent W g et st %
TAHEH T8l FIAH! T 1915 H Hicrahrar & ifa feka= H qarpia
o G st | T IR ST TR ST A F A
foram om 3o 3 w1 A1E & SR § A E FA H I
firet é) fopam fea TepaR YE & geTe W SR # feamt
=t Fre S st 10 3, 1917 H faer 3 o eI
SaTe St o Tl 3§ A T81 3% IS @ g el firedtl 1o aitea
TSEEA &6 S ol HeS | T St [E9ER 9 | T’ A H
wow ieftsht 3 Rk e S @ S5 am i S v i &
YTEATI ST, HeTehMT Sit o STTETE 9T 38T 1| FIert 79
g Mt : R e O e § fored € 11 o0 it gew
icrs o foifaer & et it % an & saran fafew fifaa
&1 q8 Hare foh @ A9 3w fior snh 39 IR e
g & forg it o1, i 91q #71 F=_ w0 3% w6 T S
Trieftslt Sarer o foram it 3 fa ST & saaen it ST
A A H oA A TEAT FIAH S A Fawrem w8 & 7
AferarhIal § IR IRET FUG §C ITH ¥ Teh T A1 & T
fea smamE § 3g@ H FaEAr F3| IE FIRO AT H
TWET 79 TS| Te foren weied Ty & dahgt sew faee
I =1E | fotgd o iR Tus HIviS ¥ gerenrd § off Soert
Tieftsht % | @

Stef Tiefift 3 <irer, ferer @ Srat Tt 3 y&
at i s wrferent it ot Rufa @@ safema &9 8@ s
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Feh, AT FIAHT 31 AN & /Y I 918 TC 3R forgmi
& SUM T fhU) 1S H, TR TS & e eI H 3TeHeETe
firct geaTet, @ST gSaTe 3R AW GaTR W | wrfierd i |

TFR § 919 1 a9 o1 FaH! & foag s g3
TiefiSit ST |1 2 3 AT | IThT AR Y 3=ty s & s
TET i AT ARl Y SR & AT ot R THUH Fie o
gfoeTa % TeAme @1 E6. WS e YaTE fiw FEd § 6w
3 miefilt <Y fermmoamr § 3iat om Faert swifawrt R EaT
Hfthed & A TF FTENE I M F HiQeHl F |
yfereht s

1917 |, T FIAHT T WTHT el & Fqeal § T
HUTH F FHIOT YT §99 9ida F F fore 3 At sig &
THS A1E & AN1 H, FUAH! T qfth AT § Fadl A7 & |

1917 T SYTOT GeATUE & SN HETCHT & 9T Siaauy it
e gall qererra ot o werent e 3 IRt feremamre | Fw
a% gvifaa & o snfEtt @i o= midar s ®) gwifs a8
A e & ferAT F Anelt 3ue-gue § wike & e 3, Afe
1920 ® I7eh ToHIfae Sfiaq § T A 374N S« 3-8i HETeHT
Tieft & Aqed § AN ARIeH § W foram F' | 3w @ &
HIUY & HW F A X forar 3R 70 geame 3 yriE ser
At ¥ afsha €9 & 97 foram 3R &2 @l W S oft Ty
1934 ® 1945 T, IBMH YRAT UL FHil9 F Heriad & &9 4
14 foram 3T 1946 T 3= et 1 3rewey s T 3R fareA
3R @t H foaeert safy & o g F g H
@IS |
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ToATTae WiteRY: Siaet @t & 3 |, Fart 3 ge = @
TE A F09 9t & F9 & fou gufda s feam ag @ #
ST AR ¢ 31X 1934 ¥ 1945 T I8 U] Hg@fad & §9
¥ & fram 1921 3 321 oft FwiE et § s form 3t
fafi=r sraeRl TSI MY AT FAAH! TER 1946 H IR
TSI iU F TeqE T T 3 T ST O HEeaqof 11 5
TS T T TG

AT 1948 1 weTert it Y T4 F QAN FH W
W TETEETd A8& R fgauw & = Aifama gade & sror
Siaraom St ¥ W TS FH F 7e9e ug ¥ & 2 fam)
AT 1950 H, 78 St & aw & F1a[E, 3 HY ATG TR F
fore weer Sft & Infiear qeutaw I e 3 & 9N AN &
e I8 HIE F1 T Agifah Fave & HRUT SIS feam J&& s
3 T o1 {6 aret (i) & 3T S TR & USHU & gt o
AR TE HET e JAET T6Y GEHd Tal &, IR T A
fr a@r g fau 97 9 Afgawedt vt w gedh W™
TEeIqYl Bt 2l

TRaas & T 372 Yra i 3afm TR (1946-1947)
R wE Fit d@faum o # oft IeE fear am @dw yRa &
SR At § =T Fe F ayg AR fafay s & et
2 @ I9ANT T M a7 |y e & gee o ot 3R Ifa
TEcaqul Hifores JTferpr Iqafufa i sreasmarar |idt 78 o

T U ToraT Astgt S aid ot TraA S, <fe Fo
Y are & gerSErd 9 § wite @ e SRR uE el =t
qrdf S8 fSraeRt A v gHTSare 9l war mm g aref @
IR IR (1952, 1957, 1962 3R 1967) AHa G5 ® | o
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1952 3R 1957 & 31 &1 7 fargn & e 3t damd @
I 1962 § I FEI & TS ¥ 3N 1967 § 7E I o THT
4 ieRET & fore 94 T | € fardergui < wehan @ fo diama,
foem & we@ Jtferes TyEr &A1 % ®T H AW BN F 6,
Tariiet geed 97 ST arelt ggel e il § | v o 31
1957 & Sa1 Ariferee 9Tt & IFficar & &9 § A1 17 911 AEw
A 3Fh Sita giAfera w1 & fore 39 faems wiw &1 3nfiean
e AET T om (1962 #, I'A It SIS A dechreit= & WA,
aft. %, F7 97 % Raers I 9T I 1963 H, I7A
ITAE | G ¥ FE & B $31eH  Raas Sita g1l
#, St feweR o RastieEt A g F a1 @relt & m o,
fogi ot 3¢ wiem # o % wiveTys e H Fwh
HrefteAT i oft, ford are 3 qedieh-u-TfeRea™ W U TSR % ¥
4 Gehford faram mam 3R gelt e R I % 91E 3R et
aR 1963 ¥ TR & foeg e yeara 9w faam @ J@s i
Aifora 3 S e & W % srTeres o

AT % T Fgl N T A= & F9 H, JTH 7T
a1 & dika & ahaa & fo & e oy stwE
HATATEF Bl & | FIAHT 1 w1 o1 fop fore wife o¢ i
TRTIT ST 2, 38 Figwr a1 i yafa S &, 3 7% fawedt <=
N 3\ e yaft W @wy AT e Fw # 3RR
AR qedl  FoGa A 1 BT H S 3 3 37w
AT & fore e werd faaml

77 A= FuaH! H Fearefar F yamr R fR o e
HHT HEHIT & STE9E 6 HHI HIE TR 98 THHR T
foram o wnnfore ®9 @ Hagaeiier Jar & 9 § 3/H ggar d
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negw foman fof 1% off anfiies faara aer oo orfdts & e a6 fo6
g gt 3R et & fam @ o R A€ Sam 3=
VR SaT % fore et TR 3wt gean & fag
aeh faam wiefisht Y ate, = oft fodhsliera it & famm
& g9 foRar, S @t A srfie Sedl @ QU AR a
et &1 fomt o o stsT 39r % are qad ot wene
§ @ T & A e % wfmg # g A & fore smufierar
IR X 14 foram ST =nfRw) e 3et g faama o 3 3 ik
IR JaIT 7 T avet dhektera e o ST EHI @ % U
g I I WY TEH I T & S I o folg 9 JHa oW
& IGANT FA &l T fER o f o it safew em o
ATURYT GhE 1 1§ Ao Tel 8, T8 foTT & TR T Wi
e & S fora ST ITfRw) STTemd et SieieRT & Yerd
qEuT Y |

T Safhed : ATETE &1 1000 I8 1 S0 Mt it & | b
HEcaqul S[gTd I YW I TaTel v 8l i S g2 forad 2
<t 3T 8 WeTAan e § afve a9 o foTg Iege @ T A
frsg (2 amr, 15 3T, 2016) | FEE S % ATy IR Jora ot
ITATSHATHS IT| FIATT ST T GEHT HITHT HTSE & faarsm
& aR | I 3fear fa=a shiew (98 183184) i i =
AT 8, T8l AE 4 8%, TER 9o AN F& a foh Hagren
Tieft 1 off St e FUAHT T CF QU FeATT GEida {2,
gfén 3 fpid e foad Faat gad € (3. 691), "HIHT G
T AR H ik FHET 99 1 A ITH TR GH i qE Tel
fortrer &1 StraTSt /T & 33187 Al W T favrea & fata 9
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B 3R . ¥9g weg 3T a7t 37 QM 1 WY od, A A
A BT 3R 3¢ TSt 1 wfeeredt e STH gran Faer St
FHIT HEl o AT W@ AHIAT AT forsrar & hreor ot foredt ar oft
3y g 7 fomm

e Y Y ATATIHAT: AT FIHT THIT WEER AR
FarEE & flaed @1 am & qmfes, e it eHifae
el W A& @ A T W@ a FIAH! St R IR
ATHFAT WV e & i & ame ¢ @@ & 919 21
odt 3R off aTerio R, ifer Hamdt § g SR wivaris
fear & & © 1959 % g% oft, 5@ & area § e § 39 He @@
wfafafire 2 @ 41 I forew & ot el &, Tehreliv qoemQ
fort 1 feean iamat e Ufaerfaes w1 & wiverys f&ar
wad it Rrer @1 81 arae § g e ggelt oo
7§ wivaTyes fEar oft 1895 # wa i werg (Rraev) # &3 ot

I qaT A I A & o 1 I8 araa § 1947 &
aTe HiveTR f&ET W (d@6e F i A1 Ae) FE TEaqUl TEaaT
fomar o, @R dramgt ® (et 3= 1957-62 § wfafafire
foram =m)1 an, Fam 9% 39 A A 9 T R 3 T A/
32 Ty R fEg wewnT W wER v F e amn
o2 379 HETOT 3 FUCATHT ATTETH F R H 99 §; g wewnn

o Sfer T HETMfaqel 8 (9.154)!

qE & T W: 1971 & 91 A IR TG BIS IeATH 3T
Qg ieor &1 Y IR T K feram qur amfes ot qaiaoiy
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FRON T FW FAT & foFam Faart st faer s & aw
Qe & TUEAVT U sr=Td Mfdferfeay & it 2

W@ A WAl G9Y & G G TS 3 SIS
a1 & o, e FuaHt sTere IR dET FE wd @ |
1950 ¥, FIAHT ¥ % wraress “fafser abemr g& fom "gan
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